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MY 

mT 

ADVERTISEMENT. 

I propose to compile a Conchological Manual, which, whilst more compre- 

hensive than any similar work hitherto published, shall be so condensed in 

text and illustration that it may be issued at a much more moderate price. It 

will include, in systematic order, the diagnoses of all the genera and higher 

divisions of the mollusca, both recent and fossil, and the descriptions and 

figures of all the recent species; together with the main features of their 

anatomy and physiology, their embryology and development, their relations to 

man and other animals, and their geological and geographical distribution. 

The material at my disposal for the purpose of working up this comprehen- 

sive plan is ample and unexcelled : 

I.—The Library of the Academy of Natural Sciences of Philadelphia con- 

tains almost every separate work ever published upon the subject, together 

with the various volumes of voyages and travels, of general natural history, 

and especially scientific periodicals, and the published transactions of learned 

societies throughout the world. For Conchological purposes this library is 

almost complete, and it is very rarely that its shelves do not afford any 

reference desired. 

I1.—The Conchological Museum of the same institution ranks among the 

largest in the world in the number of species represented, whilst in the rich- 

ness of its geographical suites, the number of specimens illustrating varietal 

forms, etc., it is probably the finest collection extant. 

It is intended to arrange and describe the valid species in accordance with 

their inter-relationships, and it is hoped that by so doing their number may 

be greatly reduced. Every genus and every recent species will be fully 

illustrated, so far as specimens or hitherto published figures will enable me to 

do so. The experienced skill of Dr. E. J. Nolan, who has undertaken to 

furnish the illustrations (of which 30,000 to 40,000 will be required), will 

sufficiently guarantee the accuracy of this department of the Manual. 

In the preparation of the text every care will be taken to discover and 

correct, and to avoid, error; but it may be reasonably apprehended that the 

performance of such an immense work must be in many respects inferior to 



its design: the imperfection of human judgment, the uncertainty arising from 

paucity of material in some cases, in others, perhaps, the bewilderment caused 

by its redundancy, are fruitful sources of error which will occasionally waylay 

and mislead the most honest, thorough and patient investigator. I cannot 

hope to escape them ; but I shall take note of all corrections, as well as of such 

additional information as may hereafter become accessible to me, in order that 

these may be incorporated in appendices, or perhaps in additional volumes, to 

be published from time to time, whenever the accumulation of such material 

may render them necessary. 

I feel that the work I propose to undertake is a worthy one; that its com- 

pletion will enable the Conchologist for the first time to identify and to learn the 

history of all the species in his cabinet without the necessity of consulting 

many extensive and costly monographies, besides thousands of fugitive papers. 

Towards the completion of this task I ask the sympathy and aid of all 

interested in Conchological pursuits. 

GEORGE W. TRYON, Jr. 



CH PERALOP OD x. 

ANATOMY. 

Eaternal Features. 

Cephalopod mollusks are immediately distinguished from all 

other classes of the mollusca by the circle of acetabula or arms 

which surrounds the head ; these may be regarded as homologous 

with the foot of the gasteropods, with its margins produced into 

the eight or ten processes which are indifferently designated as 

arms, acetabula or brachia. The extension of this modified foot 

around the mouth of the animal, its manifold uses in its economy 

and its high structural development, combine to place the 

cephalopoda at the head of the mollusca.* 

The mouth is supplied with a pair of calcareous or horny jaws, 

resembling in form the beaks of a parrot. The arms proper, in 

the naked cephalopods, are eight in number, and are distinctively 

called sessile arms, to distinguish them from the tentacular arms 

or tentacles, much longer, and capable of retraction within 

pouches, which are additionally possessed by those species which 

have an internal shell or cuttle-bone. The sessile arms are pro- 

vided with suckers or looks for prehension, covering their 

interior surface, whilst the tentacles are expanded into club- 

shaped terminations similarly armed. In the Nautilus, sole living 

representative of an exceedingly numerous extinct order, the 

arms degenerate into numerous tentacles, unarmed, which are 

retractile into eight sheaths, morphologically representing the 

* The nervous system and phylogeny of the cephalopoda have been 
studied by Hermann von Jhering (Leipzig, 1877), who states as a result 
of his researches upon the homologies of the ganglie and nerves, that the 
arms of the cephalopods in no way represent the foot of the gasteropoda, 
but are tentacular growths of the head ; that the only part of the cephalo- 
pod analogous to the foot of the gasteropod, is the siphon. 
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typical eight arms. In this animal only, the body is contained 

within, and protected by, an external shell, which compensates 

to it the loss of offensive and locomotive power possessed by its 

more highly organized allies. 

Behind the arms, the circle of which may constitute its crown, 

that major portion of the head is situated which is usually dis- 

tinctively so designated ; its dorsal aspect exhibits on either side 

an eye. The head may be joined to the body by a more or less 

constricted neck, or is frequently sessile upon the latter, without 

intervening constriction, The body, or mantle, is dorsally more 

or less continuous with the head, but ventrally forms a sack 

anteriorly open, and from which emerges the funnel or siphon 

(which may also be regarded as a modification of a portion of the 

foot of the gasteropoda). The sack or body is, in a small portion 

of the octopod and in the decapod species, expanded into postero- 

lateral membranes, possessing the power of undulatory motion, 

and which may be considered as the equivalent of fins, in fune- 

tion, though not in appearance. 

The Skin. 

The epithelium in the dibranchiate cephalopods, is composed 

of flask-like or rounded grain-like cells; they are cylindrical in 

the Nautilus. Under this lies a thin fibrous layer, which again 

covers that containing the chromatophores. The skin of the 

cephalopod, particularly its dorsal surface, is covered with 

apparently minute specks of a dark reddish color, which are, in 

reality, the pigment cells or chromatophores (Pl. 12, f, 8,9); these 

are each provided with radiating muscles, by which, at the will 

of the animal, the little sacks are greatly dilated, and the color 

becomes intensified. The rapid chameleon-like changes of color 

peculiar to the cephalopoda among mollusea, are thus produced ; 

whilst the accompanying opal-like and silvery appearance ex- 

hibited by the cuttle-fishes, is due to a thin layer underlying the 

pigment layer, and reflecting through it. In the tentacles of 

Nautilus are found epithelial pigment cells, which, according to 

Rumphius, are used similarly to the chromatophores. | 

The outer skin, in many of the genera, is furnished with con- 

tractile tubercular elevations or beards, which are raised when 
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the animal is irritated, and give it a rather ferocious appearance. 

These beards are disposed in symmetrical patterns, upon the 

dorsal surface, and particularly around the eyes, and their num- 

ber and position form available distinctive characters. 

It will be readily understood, from the above, that color is 

scarcely characteristic of species mm the cephalopoda, and that 

care is necessary to separate these surface elevations, which may 

be considered permanent from such as are due to the will of the 

animal. The littoral species of Octopus, etc., which ordinarily 

await their prey, instead of pursuing it like the finned pelagic 

species, seem to possess and exercise, to some extent, a power of 

color mimicry, in preventing their victims from distinguishing 

them from circumjacent objects. 

Cartilages (Plate 1). 

The cartilaginous supports of the principal nerve-ganglive are 

well-developed, sometimes completely enveloping them; besides 

which the principal organs of sense, the valves of the mantle, the 

fins, etc., are duly provided. . 

As might be expected from its habits, the cartilaginous system 

of the Nautilus is the most simple of all the cephalopods, con- 

sisting of a well-developed head-cartilage, so shaped and situated 

as to support the cesophageal ring, the cerebral and pedal com- 

missures, whilst two prolongations of it serve the funnel or 

siphon. 

In the dibranchiata, unlike the Nautilus, the head-cartilage 

forms a complete ring around the csophagus: from the medial 

line of the back of this ring spring two lancet-form cartilaginous 

processes, the cartilages of the eyelid, and the under side of the 

same ring spreads into a spoon-shaped process which comes far 

forward and supports the eyes; particularly when, as in Sepia, 

it reaches to the sides of the head and encompasses the ocular 

opening. 

The cartilages of the back and of the fins are shown in position 

in Plate 1, fig. 1, after Keferstein, of Sepia officinalis. In the 

Loligos the moon-shaped cartilage of the back is wanting, but is 

replaced in its functions by the upper end of the corneous pen 

or inner shell. In the Octopods there remains only of this back- 
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cartilage its two narrow posterior blade-like projections (d, same 

fig.). In the genus Cirroteuthis, an anomalous Octopod of which 

only a single species is known, the dorsal cartilage is very broad, 

so as to simulate the internal shell or pen of the decapod. At 

the entrance of the anterior ventral mantle opening is found a 

singular cartilaginous mechanism, which d’Orbigny has called 
5 

the “ appareil de résistance,” peculiar to the cephalopoda, which 

consists of buttons or ridges and corresponding grooves placed 

on the opposed inner side of the mantle and the body, and by 

which the animal may at will button its head to the mantle to 

prevent the injury which might otherwise result to it during a 

struggle with wave or prey, in consequence of its want of support 

there (Plate 1, fig. 2). On the other hand, by relaxing this sup- 

port the animal preserves for itself a freedom of movement of 

head and arms which would be impracticable were these as per- 

manently and closely connected with the body on the ventral as 

they are on the dorsal side. The arrangement of this resisting 

apparatus varies in different genera, and is a good distinctive 

character. Largely developed in those species which have no 

fixed attachment to the body, as in Ommastrephes, Loligo, etc., 

it exists also in those genera which possess only a very small 

cervical band of attachment, as in Argonauta, but it is wanting 

in those genera in which the permanent bands are well-developed, 

as in Octopus, Cranchia, ete. 

In Philonexis or Tremoctopus, a button is found at the base 

of the siphon tube, with a corresponding groove to receive it 

upon the inner wall of the mantle, but in Argonauta the relative 

position of button and buttonhole is reversed. In Rossia we find 

a short ridge surmounted by a profound groove opposed to an 

elongated groove on the base of the siphon; in Loligo and Sepi- 

oteuthis (fig. 2) the ridge is somewhat longer, without grooves ; 

in Onychoteuthis and Enoploteuthis the ridge is nearly half the 

length of the body, with the siphonal groove ; in Sepia an oblique 

oblong button can be fixed into a similarly formed pit upon the 

siphon; in Chiroteuthis there are an oblong longitudinal button 

and two lateral pits fitting into a central pit and two buttons on 

the siphon; finally, in Ommastrephes, in which it is most com- 

plicated, there are two projections, one oblong and the other 

triangular, entering cavities upon the siphonal tube, and two 



INTERNAL SHELL. 9 

projections upon the latter which enter between the tubercles of 

the opposed mantle. The complexity of this attachment increases, 

it will be perceived, with the activity of the animal, and in the 

comparatively sluggish littoral genera it is not found at all. 

Internal Shell. 

This is found only in the dibranchiate cephalopods, and 

amongst them only fully developed in the decapod division, ¢. e., 

among the pelagic species, whose quick movements require the 

support to the body which the shell affords; nevertheless, it is 

prefigured in the cartilaginous blades lodged in the back of the 

Octopods, and is more fully developed in the single Octopod 

genus, Cirroteuthis, which possesses the means of more rapid 

motion in its large web or umbrella. 

The internal shell is simple, usually, in form, being a blade or 

pen lodged in a pouch or slit in the back of the mantle, with an 

anterior, more or less specialized, prolongation of its rhachis or 

quill. The internal shell is either horny or chitinous and trans- 

parent, as in Loligo, or a spongy, chalky mass, as in Sepia, or 

calcareous, as in the fossil Belemnites, or mother-of-pearl, as in 

Spirula ; in the latter, only, taking the spiral form of the external 

shells of the tetrabranchiate cephalopods. 

The feather-shaped horny shell of the Loligo resembles, and is . 

called, a pen, and its rhachis, prolonged in front like a quill, com- 

pletes the resemblance. This rhachis is on the ventral side, when 

the pen is lodged in the mantle. The wings, or lateral projec- 

tions, are, commonly, broader in the female than in the male 

individuals. 

When the shell is both corneous and testaceous, as in Sepia, 

among recent genera and in several fossil forms, it may consist 

of a thin, horny blade, occupying the entire dorsal surface of the 

mantle, with an underlying spongy calcareous mass attached. In 

Sepia we find, always, the so-called erial chambers obliquely 

placed and not connected by a siphon, and sometimes terminated 

by a sharp rostrum, whilst in fossil genera, as Beloptera, these 

chambers are arranged ina single line, or in Spirulirostra they 

become a spiral series, connected by a siphon and analogous to 

the shell of the Spirula ; which latter is free in the mantle, without 
9° 
w 
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the envelopment of the spongy mass. In another group of fossil 

forms, the long shell is composed of a narrow or broad anterior 

corneous portion, and a posterior calcareous part containing the 

verial chambers, placed one upon another and siphunculated. 

These chambers are only covered with shell in Conoteuthis ; but 

they are protected in the Belemnites by a testaceous rostrum, ° 

sometimes very long, which, absolutely identical with that of 

Sepia, is composed of successive very compact radiating layers. 

The study of the shell is of great zoological importance, as 

its form and composition vary characteristically in the different 

genera; and it becomes still more important geologically, 

inasmuch as it is almost the only portion of the vast number of 

fossil species which has been preserved to us; and by the study 

of it in comparison with recent species, we are enabled not only 

to distinguish the species and genera of these extinct forms, but 

even to predicate the external appearance, the physiology, the 

anatomy of the animals, with nearly the accuracy with which the 

vertebrate paleontologist reconstructs a mammal or a reptile 

from its osseous fragments. 

The study of the internal shell, considered as to its funetions 

in the animal economy, demands some further consideration. 

These functions, by reason of modifications of structure, are 

threefold : 

L. If the internal shell is a corneous blade, it becomes simply 

a support to the flesh, fulfilling the office of the skeleton in 

mammals. 

2. When it is corneous or testaceous, and containing parts 

filled with air, as in the alveola of the Belemnites, it additionally 

represents among mollusks the swimming bladder of fishes. 

These air-chambers may consist, as we have seen, of an oblique 

series, separated in their interior by a crowd of small diaphragms, 

filled with air, and attached to the under side of the blade or 

cuttle-bone, as in Sepia; or even of a series of chambers taking 

a definite spiral form,asin Spirula. D’Orbigny shows that shells 

of this second division, when parted from their animals, are suf- 

ficiently light to float upon the surface of the waves, and that 

there is a constant coincidence of the progressive augmentation 

of the number of air-chambers with the growth of the animal, in 
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order to maintain an equilibrium.* In effect, the Sepia and the 

Spirula animals of massive proportions, have need of this aid in 

swimming ; and it is more plentifully supplied to the round-bodied 

Spirula, than to the Conoteuthis, for example, the form of which 

denotes an animal infinitely more agile. In the Belemnites the 

verial chambers doubtless compensated the enormous weight of 

the calcareous rostrum, which would otherwise have compelled 

the animal to maintain a vertical position in the water, or pre- 

vented horizontal movement, except at great disadvantage to its 

strength. (In the chambered external shells of the tetrabran- 

chiates, represented amongst the extinct genera by the spirally- 

coiled Ammonites, and other genera, and largely developed in 

species, but of which the Nautilus is the sole recent example, the 

air-chambers may possibly compensate the weight of superin- 

cumbent water, and facilitate its crawling movements, if, as is 

now generally supposed, the Nautilus is not a swimming animal, 

and does not voluntarily leave its ocean bed. The immense size 

and weight of the Nautilus shell, capable of containing the entire 

animal within its last chamber, the absence of long arms, or web 

or fins, all seem to favor this supposition as to its habits.) 

3. Owing to their narrow posterior and massive anterior form, 

as well as to the normal direction of the siphon and the frequent 

use of the webbed arms in swimming, the cephalopods are able 

to progress through the water more rapidly in retrograde than in 

forward motion; and this swimming is a succession of darts 

made with great velocity. Here the calcareous rostrum, as in 

the Sepia, and which is so largely developed in Belemnites and 

other fossil genera, comes into use as a body-protector, in re- 

ceiving and withstanding the shocks of accidental collisions. It 

is only among the swimming species that this protection is needed, 

and it is most required, and consequently most developed, in 

those which inhabit the vicinity of the coasts, like the Sepia. 

Internal shells, having no aerial chambers, show no nucleus, 

and do not change their forms at different periods of their 

growth; but in those furnished with the air-chambers, a distinct 

* The lightness of the shell of the Sepia is partly due to a contained 
gas, which Dr. Paul Bert has succeeded in obtaining in small quantities, 
by opening the sack of the animal under water. 
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nucleus is observed, indicated by the more globose first chamber, 

as in Spirula and Belemnites. It is amongst these latter shells 

that we find considerable modifications arising from age, sex or 

pathological causes. The changes resulting from age are, above 

all, visible in the rostra of the Belemnites, which, ordinarily 

slender when young, are thickened and shortened with advancing 

age. In exceptional cases, these rostra, when their growth is 

completed, present, at their extremity, very remarkable tubular 

prolongations. Modifications due to sex, are shown in the dif- 

ference in width of the shell in Loligo, in the more or less 

elongated rostrum of Belemnites, perhaps, or in the prolongations 

of which we have just spoken. Pathological modifications are very 

numerous, above all in Belemnites. They may change entirely 

the form of the rostrum, by rendering it obtuse, or even cause 

those strange mutilations upon which the genus Actinocamax is 

founded. ; 

The Spirula, the sole survivor of a large group of internal con- 

camerated shells, is peculiar in being formed exclusively of pearl 

(the Nautilus has an internal pearly layer); it hangs free in the 

hinder end of the body, held in place solely by lateral thin 

lappets of skin proceeding from either side of the mantle, and 

connate below the whorls, with a prominence at their junction. 

A small portion of the intestinal sack occupies the last chamber 

of the shell, and a prolongation of it connects the chambers by 

passing through the siphonal tubes which penetrate the septz 

towards their inner margin (instead of in the middle, as in 

Nautilus). 

In the fossil Belemnites, the siphunculated, chambered portion 

of the shell has been called the Phragmoconus, by Owen ; the 

horny or chalky blade is termed, by Huxley, the pro-ostracum, 

and the rostrum of the latter author corresponds with the similar 

term heretofore used by us. 

Analysis shows the horny shell to be principally composed of 

chitin. The Sepia officinalis, according to J. F. John, yields of 

Carbonate of Lime, with a trace of Phosphate, . 8! 

Water,~.,: ket? .:. <i eee 
Organic matter, . : ‘ ; : : £ ER 

Residuum, Maenesia, ete... ; ; : - yh 
, b ‘ 
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M. Munier-Chalmas has recently endeavored to prove that the 

Ammonites are not tetrabranchiate cephalopoda, allied to the 

Nautili, but dibranchiate decapods, having the greatest aflinity 

to the Spirule. As early as 1867, Barrande had shown the small 

resemblance that exists between the Goniatites and the Nautilidz, 

during the first period of their development. The initial cham- 

ber of the phragmostracum in the Nautilide, does not sensibly 

differ, in its general organization, from the other primary cham- 

bers which are developed a little later; whereas the initial shell 

of the Goniatites appears in the form of an egg, isolated from the 

first air-chamber by a distinct constriction. This initial chamber 

or ovisac, of the Goniatites, so different from those which imme- 

diately succeed it, is met with at the origin of the phragmostra- 

cum of all the dibranchiate mollusea that M. Munier-Chalmas 

has been able to study. Mr. Alpheus Hyatt’s very interesting 

investigations upon the embryogeny of the phragmostracum of 

Nautilus Pompilius, Deroceras planicosta, and the Goniatites, 

come in support of these observations. Mr. Hyatt, however, 

preoccupied by his theoretical ideas upon the evolution of living 

creatures, in order to establish the affiliation of the Ammonites 

and Nautili, supposes that the latter lost their ovisac by trunca- 

tion. ‘To support this supposition, he adduces the transverse 

external cicatrix which he observed on the initial chamber of 

Nautilus Pompilius. The comparative examination which M. 

Munier-Chalmas has made of the ovisaes of Spirula Peroni and 

of Ammonites Parkinsoni, and other species, has shown that in 

these mollusks the siphon originates in the ovisac a little before 

the appearance of the first septum. It commences by a cecal 

inflation, which bears the prosiphon in its prolongation. The 

new organ, to which he gives the name of prosiphon, must take 

the place of the siphon during the embryonic period. It 

originates in the ovisac, opposite the siphonal inflation, upon 

which it terminates, but without having any internal communi- 

cation therewith. It is very variable in its general form, and 

may present strongly marked examples of dimorphism in the 

same species of Ammonite. It is formed by a membrane, which 

is sometimes simply spread out as in Sprrula Peronii, or which 

may form a more or less circular tube. It also presents two, 
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three, or four small subdivisions at its point of insertion upon 

the inner wall. 

The presence of an ovisac has been ascertained by M. Chalmas 

in a number of fossil cephalopods, Belemnites, Ammonites, Cera- 

tites, etc. It is generally spheroidal when the turns of the spire 

are free, and ovoid when they are contiguous. But in the living 

tetrabranchiate cephalopoda, as well as in the remains of the 

many extinct species, the presence of an ovisae has never been 

detected. In Nautilus and Aluria, the siphon originates upon 

the inner walls of the first chamber. It is completely closed at 

its posterior extremity, by a part of the calcareous prolongation 

of the septum, which assists in its formation. The external 

transverse cicatrix observed by Mr. Hyatt, can never have been 

in communieation with the siphon; its purpose is still completely 

unknown. It has been indicated, by M. Barrande, upon a great 

number of Silurian tetrabranchiata. 

Thus it results, from these observations, that at the Silurian 

epoch the tetrabranchiate cephalopoda were as clearly separated 

from the dibranchiates, as at the present day. The only modi- 

fications that we can recognize are of generic rank; in fact, the 

Ammonites, which, when young, have septa like those of Dero- 

ceras and Goniatites, appear to be derived from one of those 

types.*—Ann. Mag. N. Hist., 4th ser., xiii, 184, 1874 (from 

Comples Rendus, 1873). 

Eternal Shell. 

Regarding the testaceous nest of the female Argonaut as ¢ 

shell, it is the only genus which is unilocular; in all the others 

the external shells being divided by partitions into chambers, 

connected by a siphon. The Argonauta, of a peculiar fibrous, 

corneo-caleareous texture, is distinguished by the want of a 

nucleus in its infaney, and by its composition of two layers, one 

* Gray, first in his ‘‘ Synopsis of the British Museum,’ 1840, and after- 
wards in Ann. Mag. N. Hist., xv, 1845, has expressed the opinion that the 
fossil Ammonites were internal shells, like Spirula, and consequently, 
dibranchiates instead of tetrabranchiates; and the different plan of the 
initial chamber, as justly observed by Munier-Chalmas, Barrande, Hyatt 
and Fischer, is corroborative of this. I do not venture to change the posi- 
tion of these fossils, and do not think any change desirable until we shall 
be able to understand their history more completely. 
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placed upon the other. It issecreted by the palmate arms of the 

female, which are constantly applied to its sides and envelop 

them. In the male Argonaut, always much smaller, there are no 

palmated arms, and consequently, no shell. The shell itself 

appears to be useful only asa portable cradle for the development 

of the eggs, and the animal which forms it does not appear to 

differ greatly from the shell-less Octopus. 

The question of the parasitism of the animal of the Argonaut 

in its shell, originally assumed by distinguished naturalists, has 

been so long debated, that quite a literature upon the subject has 

accumulated. The want of attachment of the animal by adductor 

muscles, and the fact that the shell itself is not moulded on the 

animal’s body, nor does it correspond to the shape of the latter, 

were so strong evidence of parasitism, that the animal itself was 

described as Ocythoé, and the shell as Argonauta. The obser- 

vations of Madame Jeanette Power first set this vexed question 

‘at rest, by showing that the animal builds its shell by the exu- 

dation of material from the expanded or velamentous arms ot 

the female, instead of from the mantle, as in true molluscous 

shells. . 

The texture of the Argonaut shell, or egg-nest, is porcellanous, 

composed of small plates or prisms; its earlier portion is covered 

with a chagrined cuticle, and its toothed periphery is stained 

with brown. On either side the velamentous dorsal arms are 

applied to its external surface, and not only do they add to the 

margin when growth takes place, but they suftice also to renew 

any broken portion of the already existing walls. 

In a specimen of Argonauta Argo, which forms a part of the 

collection of Amherst College, a portion has been broken out 

near the middle of the left side,and not far from the sinus of the 

aperture. A new deposit of testaceous substance, together with 

a broken fragment, has closed the opening in the rude manner 

common in the shells of the mollusea. But the most extraor- 

dinary circumstance is that a fragment which was broken out in 

the accident which befel the animal, now constitutes two-thirds 

of the repaired portion, and that the original inner surface is now 

the outer surface, as is evident from its concavity, style of undu- 

lation, and texture. It is also nearly at right angles to its orig- 

inal position. These facts show that the piece was totally 
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detached from the shell by the accident. The vela of the Argo- 

naut, by clasping and enveloping the shell, had evidently pre- 

vented the loss of this fragment. It is obvious, also, that the 

new deposit of testaceous matter was secreted from the part of 

the animal within the shell, and not from the vela, since the 

edges of the original shell around the fracture appear exclusively 

on the outside.—C. Bb. Adams, Am. Jour. Sci., 2 ser., vi, 138, 

1548. 

Madame Power has seen the fractured shell of an Argonaut 

partially repaired by membrane in less than six hours. 

The subjoined notes of an accurate modern naturalist attord 

conclusive evidence of the non-parasitism of the Argonaut. 

On our passage home across the South Atlantic, I enjoyed 

numerous opportunities of observing the animals of Argonaula 

argo and gondola in the living state, specimens having been cap- 

tured by us in large numbers by means of a trawl, as they came 

to the surface of the water at the decline of day in calm weather, 

in company with Carinaria, Hyalea, Firola and Cleodora. My 

observations all tend to prove, as might have been expected, the 

accuracy of Madame Power’s observations on the cephalopodic . 

origin of the shell, and the fanciful nature of the statements of 

Pliny, Poli, and the poets. 

It is quite true that the female Argonaut can readily disengage 

herself from the shell, when the velamentous arms become col- 

lapsed, and float apparently useless on each side of the animal ; 

and it is equally certain that she has not the power, or, more 

properly, the sagacity to re-enter her nest and resume the guar- 

dianship of her eggs. On the contrary, she herself, if kept in 

confinement, after darting and wounding herself against the sides 

of the vessel in which she is confined, soon becomes languid, 

exhausted, and very shortly dies. Numbers of male Argonauts 

were taken by us, at the same time, without any shells, and this 

being the season of ovoposition may account for the females, in 

such a number of instances, being found embracing their calca- 

reous shell-nests, which, so ingeniously formed by the instinet of 

the mother for the protection of her eggs from injury, resemble, 

in some measure, those nidimental capsules secreted by many 

marine gasteropods for the preservation of the immature embryo. 
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To satisfy myself that the thin shell of the Argonaut is em- 

ployed by the female merely as a receptacle in which to deposit 

her eggs, I dissected a specimen of A. gondola, with an egg-mass 

occupying the discoidal part of the shell and the posterior por- 

tion of the roof. The eggs, very numerous, ovoid, pale yellow, 

and semi-pellucid, are all united together by a delicate, glutinous, 

transparent, filamentous web, which is attached to each ovum by 

a slender tapering peduncle at the anterior extremity. The 

entire ege-mass is suspended to the body-whorl of the spire at 

its anterior part by means of a pencil of delicate glutinous 

threads, which retain it in a proper position. 

The posterior globular part of the body of the female is in 

close apposition to the mass of ova, and thus, like a strange 

aquatic Mygale, or other spider, does this remarkable cephalopod 

carry about her eggs in a light calcareous nest, which she firmly 

retains possession of by means of the broad, expanded, delicate 

membranes of the posterior pair of tentacles. When disturbed 

or captured, however, she loosens her hold, and, leaving her 

cradle to its fate, swims about independent of her shell. There 

is not, indeed, the slightest vestige of any muscular attachment. 

In a specimen of A. gondola, the ovary was distended with ova, 

but ina much less advanced stage of development than those 

deposited in the shelly nidus. Some of these latter were sufli- 

ciently matured to enable me to trace, under the microscope, the 

sarly indications of the being of the Argonaut; and although the 

progress was not followed very far, it was sufficient to ascertain 

the similarity with the changes observed by Poli in the same 

genus, with whose writings I afterwards compared my remarks ; 

the only ditference of any importance appears to be that Poli 

regarded as the shell what I have called the yolk-bag. At first 

the ova are semi-opaque, pale yellow, and apparently speckled 

minutely, which is owing to the granular yolk; afterwards they 

become clouded with light-brown blotches, and three dark spots 

make their appearance, one for each eye and one for the viscera ; 

these spots, in the next stage, approach each other, and a faint 

outline of the future Argonaut is visible, a club-shaped embryo, 

rounded in front and tapering behind. The front part is then 

lobed; a black mark for the horny mandibles is perceived, and 
9 
13) 
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the eves are large and prominent; the yolk-bag, or vitellus, is 

next seen very distinctly, and the processes extending from the 

head are more elongated. Here, however, I was obliged to stop, 

this being the most perfectly developed embryo I could find 

amongst the ova. The eggs in contact with the front part of the 

body-whorl of the shell, where the egg-mass is attached by the 

glutinous threads, are the most forward in their development, 

while those in the posterior part of the chamber are much less 

matured.—ArtTHUR ADAMS, Zool. Voy. Samarang, 5, 1850. 

The multilocular external shells (Nautilus, Ammonites, ete.) 

distinguish an order of cephalopods breathing by four instead of 

two branchiv, and with the arms much reduced in size and sub- 

divided into tentacles. The shells are capable of containing the 

entire animal in the cavity above the last aerial chamber, to the 

wall of which it adheres by two strong muscles. These shells 

are composed of two layers, the external or porcellanous con- 

taining the colors, and the internal, which is pearly, and which 

includes the partitions or septa. These sept, which are straight 

or arcuated in Nautilus, in Orthoceratites, ete., are angulated in 

Goniatites, and with infinitely ramified lobes in Ammonites, 

Hamites, Turrilites, and other fossil genera. 

The inner pearly layer of the shell, as well as the septa, is 

formed by the body of the animal, whilst the outer porcellanous 

layer is constructed by the mantle-margin. There is additionally 

deposited, on the spire side of the Nautilus shell, a third thin, 

black, grainy layer, which can be readily scraped off. This sub- 

stance can be detected also in many fossil tetrabranchiates. 

Sandberger finds the hardness of the porcellanous layer of 

Nautilus, 4°5 to 5°; the nacreous layer, 3°5 to 4°; whilst the 

specific gravity of the former is 2°665, and of the latter, 1-596. 

The structure of the shells of existing testaceous cephalopods 

is, on the whole, more analogous to that of bivalves than to that 

of the gasteropods, the three layers of perpendicular laminee, so 

characteristic of the latter, being here quite indistinguishable. 

The shell of Nautilus is the only one in which the presence of 

two layers is obvious, from their difference of texture. A thin 

section of the external layer of the shell of Nautilus Pompilius, 

taken parallel to the surface, shows that it is made up of an 

aggregation of cells of various sizes, those strata which are 
t= F a) 
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nearest the surface being the largest. The internal or nacreous 

layer is also distinctly cellular. 

The body of the animal of Nautilus, which is applied to and 

forms the septum, is of similar smooth and rounded form, and 

we may reason from analogy that the arborescent lobes of the 

septum in the fossil Ammonites, were likewise moulded upon a 

similarly formed body. If we seek a reason for this complication 

of structure in Ammonites, we shall find a possible explanation 

in the connecting siphon which, piercing the centres of the septe 

in Nautilus, enables the animal thereby to strengthen its hold 

upon its shell; but piercing laterally in Ammonites, gives only 

an excentric attachment. In the latter case, the lobes and rami- 

fications, applied to the corresponding parts of the animal, would 

tighten its attachment, and partially remedy the want of the 

central support. 

The outlines of the septa are termed su/wres, and when these 

are folded, as in Ammonites, ete., the elevations are called 

saddles, and the depressions, lobes. This frilling or folding is 

found principally at the junction of the septum with the shell- 

wall, it being nearly flat in the middle, even when its sutural 

complication is extreme. These parts are subdivided thus: A 

single dorsal lobe surrounds the siphon, and occupies the medial 

region of the back, and the additional two lobes on either side of 

it are named the superior lateral lobes and inferior lateral lobes, 

whilst other lobes, whatever their number, are called auxiliary 

lobes; finally, opposed to the dorsal is the ventral lobe. The 

saddles bear a corresponding nomenclature, that between the 

dorsal lobe and the superior lateral, being termed the dorsal 

saddle, the next the lateral saddle, ete. 

All multilocular cephalopods have the chambers of their shells 

connected by a siphon, which traverses the septa, and receives 

from the latter a series of short investing tubes. 

The siphon pierces the middle of the septa in Nautilus, in 

Orthoceratites, ete., whilst it is near the internal edge in A ganides, 

and the dorsal edge in Goniatites, Ammonites, ete. 

It has been supposed by Buckland, that the siphon, which 

communicates with a large sack, discovered by Owen, in the body 

of Nautilus Pompilius, may constitute a hydraulic apparatus by 

which the animal may vary the weight of its shell at will by 
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introducing water into it; but the narrow calcareous covering 

which partially confines this tube, preventing dilatation, militates 

strongly against this hypothesis. D’Orbigny’s guess seems more 

reasonable, that this tube may not only serve as an attachment, 

but that it may also assist in the formation of a new septum, by 

keeping filled with compressed air the vacant space, in the rear of 

the animal, which is to be divided off. Prof. Keferstein, of Got- 

tingen, supposes, also, that the Nautilus Pompilius, in order to 

raise itself in its shell to the place where it designs constructing 

a new partition, employs the tension of an aeriform fluid, which 

it produces from the bottom of its sack, and which presses its 

body upward. The air disengaged by the Nautilus develops a 

considerable force, because it conquers not only the resistance of 

weight of the animal itself, but also that of the weight of about 

six atmospheres, which presses upon it in its habitual station at 

the bottom of the sea. 

In the Report of the Brit. Assoc. for 1864, Harry Seely says: 

* On examining a Nautilus-shell, two large muscles are seen to 

have been placed in the lower part of the body-chamber, and 

eonnected round the inyolute spire by a narrow muscle—an 

arrangement to which the shell may owe its involute form. Be- 

neath the muscles are the liver, which overlaps the spire, the 

ovaries, which abut on a large part of the septum, and certain 

digestive organs above these. Before any new chamber can be 

made, the shell-muscles must have moved forward; and before 

any increase in the ovaries can take place, a place must be formed 

behind. As the animal steadily grows, all its organs would 

enlarge ; and, with each successive brood, the distended ovaries 

would require more space. ‘There is a similar gradual increase 

in the size of the air-chambers, and, since the development of ova 

would necessitate a forward growth of the mollusk, the discharge 

of the ovaries would leave an empty space behind, into which the 

animal could not retire, which would then be shut off by a sep- 

tum moulded on the animal’s body. In the male Nawéi/us, the 

testes are placed in exactly the same position as the ovaries of 

the female, and, excepting the liver, form the largest organ in the 

body. It may therefore be concluded, that the development of 

the male organs would produce results similar to those in the 

other sex; and likewise end in the formation of chambers, 
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There are no other organs of the body which are liable to periodic 

changes in size; and therefore, as the position and progressive 

enlargement with age of the generative apparatus necessitates 

results like those seen in the chambers and septa, I regard one 

as the cause of the other.” 

Prof. Keferstein decidedly agrees with Woodward and others, 

that the adductor muscles of Nautilus continuously grow for- 

wards, and are re-absorbed behind, rather than suddenly moved 

as supposed by @Orbigny. Then if these attachments added to 

that of the continuous horny girdle suflice to hold the animal to 

its position, the septum, as Woodward shows, would result from 

a rest-period, and sbould at least be externally distinguishable 

among the growth lines of the exterior surface. In this case, 

Mr. Seely’s theory falls, and the animal simply builds the septa 

as do the Cones, certain Bulimi, ete. 

It is only the backs of the septa which are covered with mem- 

brane, and this membrane may be required to maintain the 

vitality of the shell in the deserted chambers. Keferstein also 

considers it most likely that the siphon serves to maintain the 

purity of the air in the chambers. The Nautilus may swim, 

being provided with a locomotive tube or siphon, but it certainly 

is not well adapted by its structure for that mode of progression, 

and probably prefers the sea-bed.* Still, the specific gravity of 

shell and animal so nearly equals that of the sea-water that 

probably the additional displacement caused by spreading out 

to the utmost its tentacles would cause it to rise in the water. 

It is just possible that when the Nautilus issues from its shell 

the gas contained in the last chamber in the rear of the animal 

may expand, and so reduce the specific gravity. 

The siphuncle is vascular, it opens into the heart-cavity 

(pericardium ), and is most probably filled with fluid from it. 

Woodward says (Man. Moll., p. 184): The use of the air- 

chambers is to render the whole animal (and shell) of nearly the 

same specific gravity with the water. Thus a Nautilus Pom- 

* Mr. A. §. Bickmore, who collected Nautili at Amboina, observes 
that it has been commonly believed that the Nautilus occasionally rises 
to the surface, and ‘‘ setting its sails, floats over the sea.’’ This was first 
reported by Rumphius, but, after making continued and careful inquiries, 
he had satisfied himself that there is no reason to suppose that the animal 
ever rises from the bed of the sea.— Proc. Bost. Soc.. N.H., xii, 157, 1868. 
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pilius in the cabinet of Mr. Morris weighs 1 Ib., and when the 

siphunele is secured it floats with a half-pound weight in its 

aperture. The animal would have displaced two pints or 2°5 Ibs. 

of water, and, therefore, if it weighed 3 lbs., the specific gravity 

of the animal and shell would scarcely exceed that of salt water. 

The object of the numerous partitions is not so much to sustain 

the pressure of the water, as to guard against the collisions to 

which the shell is exposed. They are most complicated in the 

Ammonites, whose general form possesses least strength. The 

complicated sutures perhaps indicate lobed ovaries; they occur 

in genera which must have produced very small eggs. The pur- 

pose of the siphuncle (as suggested by Mr. Searles Wood) is to 

maintain the vitality of the shell during the long life which these 

animals certainly enjoyed. Mr. Forbes has suggested that the 

inner course of Hamites broke off as the outer ones were formed. 

But this was not the case with the Orthocerata, whose long, 

straight shells were particularly exposed to danger; in these the 

preservation of the shell was provided for by the increased size 

and strength of the siphuncle, and its increased vascularity. 

In Endoceras we find the siphunele thickened by internal 

deposits, until in some of the very cylindrical species it forms an 

almost solid axis. It has been stated that the septa are formed 

periodically ; but it must not be supposed that the shell-muscles 

ever become detached, or that the animal moves the distance of 

a chamber all at once. It is most likely that the adductors 

grow only in front, and that a constant waste takes place 

behind, so that they are always moving forward, except when a 

new septum is to be formed; the septa indicate periodic rests. 

The consideration of this fact, that the Nautilus must so fre- 

quently have an air-cavity between it and its shell, is alone 

suflicient to convince us that the chambered cephalopods could 

not exist in very deep water. They were probably limited to a 

depth of 20 or 30 fathoms at the utmost.* 

The specific gravity of the chambered shells of cephalopods 

being such as to enable them to float upon the surface of the 

* The air-chambers would be crushed by the pressure of water at any 
considerable depth: this pressure exceeding 265 Ibs. to the square inch 
at 100 fathoms—at which depth, empty bottles, securely corked, are 
crushed. 
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water, explains the cause of large quantities of shells of Spirula 

being washed ashore in localities removed many hundreds of 

miles from the habitat of the animal; it also explains satisfac- 

torily two interesting paleontological facts, namely, the in- 

numerable quantity of fossil shells found in beds which represent 

ancient beaches, and their absence from those beds which formed 

sea-bottoms. 

External cephalopodous shells are all symmetrical except the 

genera Turrilites and Helicoceras ; these latter instead of form- 

ing a spiral rolled in the same plane, are obliquely spiral; that 

is, on one side is the projecting spire of the shell, on the other 

the umbilical opening or axis of the volutions. The symmetrical 

forms, very numerous, vary all the way from a straight to a 

coiled growth, their difference in plan of growth constituting the 

generic distinctions; to be enlarged upon in the descriptive por- 

tion of this work. It may be remarked here, however, that in 

some genera a change of form takes place after they have 

attained a certain age. In Lituites the shell commences with an 

open spiral (with disjointed whorls), and finally grows in a 

straight line. In Ancyloceras the commencement is similar, but 

after elongating the whorl for awhile the extremity is incurved. 

And in Scaphites a similar mode of growth to Ancyloceras is 

distinguished nevertheless by the initial spiral whorls being in 

contact. All other modifications caused by age, do not change 

the form but merely the external surface of the shells. Some 

fossil Nautili, for instance, striated when young, become smooth 

at a later period, whilst others smooth when young are striated 

or ribbed when adult. 

So in the Ammonites, the juvenile shell is always smooth, but 

in the course of growth, tubercles, ribs and striz appear, and 

develop until the animal has become adult; after this period 

degeneration takes place, the ornaments gradually disappear in 

the successive growths, and in old age the surface of the outer 

whorl may be as smooth as in youth. In Ammonites of the 

same species two forms of shells may be observed, one much 

compressed, the other swollen; and it is reasonable to conjecture 

from analogy with living species that the sexes are thus in- 

dicated to us, the swollen shell being required for the ovary of 

the female. 
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It will be seen from the above that the study of the species of 

multilocular shells is encompassed with great difliculties, owing 

to the variability of their characters; in fact the synonymy of 

the species of Ammonites has been greatly increased in conse- 

quence of several names being given to the same species at 

different periods of its growth. 

The living Nautilus also, undergoes a change of form. At a 

recent meeting of the Boston Society of Natural History, Prof. 

Bickmore exhibited fifteen shells of Nautilus Pompilius, of 

various sizes, from one which measured five-sixths of an inch by 

one inch and one-sixth in its two diameters, to one measuring 

two and five-sixths inches by three and three-fourths inches in 

its two diameters. ‘The smaller ones are so loosely coiled that it 

is possible to look between the coils. These young specimens 

therefore represent the looscly-coiled Nautiloids of former geo- 

logical ages; and the Naufilus Pompilius at the different stages 

of its growth is an epitome of the whole group. 

The body chamber is always very capacious ; more than double 

the size of the combined air-chambers in Nauwlilus Pompilius, it 

includes in some Ammonites more than an entire whorl of the 

shell. The margin of the aperture, somewhat sigmoid and 

simple in Nautilus, has projections or extensions in some fossil 

species; and in Phragmoceras and Gomphoceras the aperture is 

even so considerably contracted as to have led to the supposition 

that the animal was not able to withdraw its head and tentacles 

within the shell. 

In these curious silurian forms M. Barrande thinks that the 

neck was enclosed in the upper part of the aperture, the lateral 

lobes giving passage to arms, and the lower lobe to the funnel. 

sut there is reason to believe that the fossil Ammonites pos- 

sessed a more effective method of closing their aperture ; namely 

a horny or shelly operculum. In the Nautilus the union and 

expansion of the two dorsal arms forms a disk or so-called hood, 

by which the animal may close the aperture of the shell, and in 

Ammonites (probably secreted by these dorsal arms) there 

appears to have been a true operculum; at least opercular-shaped 

bodies of which many species have been described are constantly 

associated with, and frequently within the body chamber of the 

Ammonites. The true nature of these shelly or flexible horny 



MUSCLES, ARMS AND FINS. 25 

plates has not been authoritatively settled however ; they have 

been described under the names of Aptychus and Munsteria as 

bivalve shells, and have also been thought to be cirripeds and 

even the cartilages, gizzards or ventrally placed cuttle-bones! of 

Ammonites; but the weight of opinion is decidedly in favor of 

regarding them as opercula (first suggested by Ruppell, in 1829). 

In the Arietes group of Ammonites the operculum is a single, 

horny, flexible piece, whilst in another group it is shelly, consist- 

ing of two plates joined by a median suture, the exterior face 

smooth or striated and the interior marked by growth-lines. It 

is proper to state that Keferstein (Bronn’s Klassen, iii, 1335), 

after considering the subject at length, concludes that these were 

not opercula, but does not give a decided opinion as to their 

function, although admitting their connection with the Am- 

monites. 

The outer layer of the shell has been generally destroyed in 

fossil Ammonites, etc., leaving only the inner or nacreous and 

more indestructible layer, which thus exhibits perfectly the edges 

of the septa; but in some cases it is only the outer layer that 

has been preserved; and frequently when the whole shell has 

disappeared, we have perfect casts of the chambers. The de- 

composition of the animal has contributed to form those phos- 

phates and sulphides generally present in the body chamber, 

whilst the permeation of water deposits crystals of calcareous 

spar on the inner walls or sometimes even fills the entire 

chamber. Cross-sections of fossil Ammonites with the chambers 

filled with spar, when polished, make beautiful cabinet specimens. 

Sometimes, as in some of the Orthocerata, the cireumjacent mud 

has invaded the air-chambers, but without entirely filling them, 

because the contraction of the vascular lining has left empty 

spaces between itself and a portion of the wall of each chamber. 

Muscles, Arms and Fins. 

In Nautilus we distinguish the two adductor muscles, by 

which the animal attaches itself to the walls of its shell, and 

which are united by a horny collar; and within the shell itself 

Wwe may notice on either side the impressions of these attach- 

ments, sunken into the pearly walls. On the outer side of the 
+ 
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head-cartilage and its projections towards the siphon is found 

another important muscle, that of the neck or collar, which 

resembles the cartilaginous neck-plate of the dibranchiata. 

Other strong muscles arise from the surface of the two siphon 

cartilages and form an organ more or less completely tubular— 

the siphon—the important means of conducting the respired 

water when driven out from between the body and mantle by 

the contraction of the latter, and serving as a swimming organ 

also, by the same action, performed with greater vehemence. 

There are found on either side of the internal shell of the 

dibranchiates, or in a similar position in the mantle of the shell- 

less Octopus, upon the continuations of the head-cartilage body- 

muscles, and there are also important muscles of the mantle by 

which its lower surface may be compressed forcibly in respira- 

tion or natation. In swimming, the aperture of the funnel or 

siphon is normally directed towards the head, and its discharges 

cause a series of backward rapid motions, but the animal is able 

at will to direct the stream to either side, and even to bend the 

anterior end of the siphon back upon itself to some extent, when 

it desires to vary the direction of its movement. In some genera 

a valve is developed within the funnel preventing the reflux of 

the water. The funnel is entire in the dibranchiates, but cleft in 

its length in the Nautili; upon its base is found, in the decapod 

genera, a portion of the curious stiffening processes (appareil de 

résistance) of which we have already spoken. In Onychoteuthis 

and Ommastrephes, the funnel is lodged in a special cavity in the 

under side of the head. 

The so-called fins or swimming membranes, wanting to nearly 

all the octopods and the Nautili, exist in all decapods, in their 

various genera assuming distinctive forms, which may occupy 

either the whole of the sides of the body or only a portion 

thereof, and even extend behind into a sort of tail. These mem- 

branes in Loligo, Ommastrephes and in Onychoteuthis are 

formed of transverse muscular layers covered with a very thin 

epidermis, their surface striated by the muscular fibres beneath. 

These fins are not contractile, but invariable in form; they are 

firm and coriaceous, their edges are always entire and very thin. 

In Sepia the membrane part is covered with a thick skin which 

extends beyond it. The firmness of the fins seems to be in direct 
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relation to the habitudes of the species; thus the pelagic genera, 

encountered only on the high seas and possessing the power of 

darting to some height above the water, are furnished with the 

most coriaceous fins; whilst those of the littoral genera are of a 

softer consistence. Whilst the fins are of secondary importance 

as means of locomotion, they serve additionally as a parachute 

to preserve the position of the body in the water, and to vary the 

same according to the desire of the animal; their rapid undula- 

tion, commencing from the front or hind part, according to the 

direction in which the animal wishes to progress, is of course, of 

considerable aid in navigation. 

The Arms are at once organs of locomotion, either by 

swimming or crawling, of touch and of prehension. In the 

tetrabranchiates they are multiplied in number but reduced in 

size and strength, being short, cylindrical, without cupules or 

sucking disks, and retractile into two series of distinct sacks ; in 

the dibranchiates they are of definite number, namely e7ght 

sessile or non-retractile arms ; with the addition of two, generally 

much longer, contractile, tentacular arms in some of the genera ; 

and these are all provided with suckers or organs of prehension. 

The arms of the octopods are longer, more fleshy and alto- 

gether better adapted to their creeping locomotion, and to reach- 

ing out from their rocky hiding-places to seize the passing prey ; 

whilst the comparatively shorter arms of the decapods are com- 

pensated by the two, generally very large, retractile tentacles, the 

swimming membrane, the more cylindrical narrow body, and the 

stiffening of the cuttle-bone or pen, in adapting them for their 

pelagic life. 

The internal face of the arms is provided with sucking disks 

or cups intended to retain objects with which they may be 

brought in contact. The cups are sessile and fleshy only in the 

octopods, and: they are pedunculated and then furnished with an 

internal corneous ring, armed with a serrated edge or with a 
corneous hook in the decapods. 

In Eledone and Cirroteuthis the sessile cupules occupy a 

single median line on the arms, whilst in the other octopod 

genera they are in two parallel. lines. In Octopus they are 

infundibuliform, shallow, with a depressed radiated surface. In 

Argonauta these cups are slightly narrowed at their base, and in 
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Philonexis (Tremoctopus) they are cylindrical and extensible. 

The sessile suckers are powerful means of prehension; they act 

like cupping-glasses by the withdrawal of a central plug. 

The pedunculated cupules of the decapods occupy alternately, 

two lines in all the genera except Sepia, in which they are in 

four lines. Always very oblique, raised on a narrow excentric 

stalk, they are fleshy, marked externally by a thin margin which 

confines a corneous ring, in the middle of which is an elevated 

surface. The functions of these cupules compared to those of — 

the octopods appear to differ in this respect, that they cannot 

hold by suction, being prevented by the thin border and corneous 

ring, but in lieu of this means of prehension they have the ring 

itself powerfully armed with recurved points, and greater facili- 

ties of attachment on account of having the cupules pedunculated 

and movable, instead of sessile as in the octopods. In a state. 

of repose these formidable rings are covered by their fleshy 

borders, which are only contracted when their weapons are to be 

used. 

Whilst the corneous circle or ring exists in all decapods, it is 

modified nevertheless in the different genera, as will be shown in 

the systematic portion of this work. Enoploteuthis, and the 

fossil Belemnites offer a curious modification of structure of the 

corneous ring, which has disappeared apparently, and is replaced 

by powerful recurved hooks, which are really the two sides of 

the circle applied closely together. These hooks are retractile 

or extensible at the will of the animal, and when retracted are 

totally enveloped with flesh—resembling the velvet cushion of 

the paw of a cat. 

The tentacular arms or tentacles of the decapods, always 

arising from sub-ocular sacks in the cirele of sessile arms and 

between the third and fourth pairs of the latter, are entirely 

retractile in Sepia, in Sepiola and in Rossia, but only partially 

so in other genera. Very long (in Chiroteuthis six times the 

length of the body), they consist of a rounded or compressed 

stalk, generally without cupules, and an expanded and thickened 

extremity or club, armed with cupules upon its internal face. 

These cupules or hooks are very unequal in size and occupy four 

lines upon the club in Loligo and Ommastrephes, six in Histio- 

teuthis and six or ten in Sepia, Sepiola and Rossia. Onyeho- 
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teuthis, Enoploteuthis, Celeno and Belemnites have hooks, in 

two rows; and in the two former there is additionally a group 

of small cupules and tubercles at the base which may be used to 

form by the apposition of these parts in the two tentacles a sorf 

of fleshy articulation and support for the action of the armed 

clubs. Chiroteuthis has an additional oval fleshy cupule at the 

extremity of the club. 

Tbe web which connects the arms in many of the cephalopods 

may be likened to an wmbrella of which the arms themselves 

may represent the ribs. It is but little developed in some genera, 

but attains an enormous development in Cirroteuthis, where it 

unites all the arms to nearly their tips; and in species of Trem- 

octopus it is only developed between the dorsal or superior arms. 

The modification of one of the sessile arms of the male Cephal- 

opods for sexual purposes, causing it to assume a totally different 

appearance, will be more appropriately treated under serual 

organs. 

In the tetrabranchiates, of which the Nautilus is an example, 

the foot is represented by a sheath, in the margin of which are 

digitations, eight in number, and from these digitations project 

in a double series, thirty-six small unarmed brachial tentacles, 

lamellated on their inner surface, and retractile at the will of the 

animal, This sheath expands greatly dorsally, forming a tri- 

angular, tuberculate, fleshy hood, by which the aperture of the 

shell may be closed in lieu of an operculum. In addition to the 

brachial there are other tentacles; namely four groups of twelve 

or thirteen each, termed labial, and surrounding the lips, and 

four ocular tentacles, situated one in front and one behind each 

eye, and which appear to be organs of sensation. In the male 

there is some modification; the internal tentaculiferous lobes 

are wanting, and the external ones are divided into an anterior 

with eight and a posterior one with four tentacula. Upon the 

left side, moreover, the four posterior tentacles are modified into 

a peculiar hectocotyle termed a spadix, bearing a discoidal fol- 

licular gland upon its outer surface. 

Digestive Organs. 

The organs of manducation are composed in the cephalopods 

of a beak in the form of two corneous or calcareous mandibles, 
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and resembling that of a parrot, within which is a fleshy tongue 

armed with teeth. These parts are enveloped in a large muscular 

bulb which supplies the force to the jaws. External to the beak 

are two lips, themselves surrounded and protected by an ex- 

tensible buccal membrane, situated between the buccal bulb and 

the bases of the arms. Whilst the buccal membrane is wanting 

to the octopods, it is well marked on the contrary in the deca- 

pods. In development it forms a vast funnel, and in repose it 

covers all the exterior part of the mouth. It is encircled by 

eight or ten fleshy appendages, externally marked by as many 

muscular ridges which correspond to the bands connected with 

the arms. The buccal membrane, doubtless assists in retaining 

the food of the animal in juxtaposition with the mandibles, and 

for this purpose the fleshy appendages are provided at their 

internal extremity in the Calamaries and in Sepioteuthis with 

cupules similar to those found on the arms. 

The lips, of which the external one is thin, always short and 

with entire border, and the internal, in contact with the beak, 

thickened, fleshy and papillary or ciliated upon its edge, can be 

contracted over the beak, so as to cover it entirely, fulfilling 

functions analogous to the lips in mammalia. 

The beak is corneous; with a more or less caleareous invest- 

ment in the tetrabranchiates. It differs from the beak of birds 

in that the superior mandible instead of covering the inferior, 

shuts within it. The superior mandible is composed of two 

distinct parts, the one rostral, more or less arcuated, sharp in 

front, forming behind a hood separated by an inferior expansion 

varying in length or breadth according to the genus. The 

inferior mandible, always larger, has a less sharp rostrum, and 

is also composed of a rostral portion and an inferior expansion ; 

but with this difference, that the lateral part is elongated on each 

side and forms a wing, varying in form. 

Caleareous in Nautilus, Rhynchoteuthis and Paleoteuthis, the 

beak is infinitely larger, without hood in Paleoteuthis, whilst 

along with the hood there are wide calcareous wings in Rhynco- 

teuthis. In the corneous-beaked species the superior mandible 

has a very short rostral portion but little separated from the 

expansion in Octopus ; still but little separated but wider in the 

Argonauts and Philonexis (Tremoctopus) ; very long, but little 
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separated in the Calamaries, in Sepia and Sepiola; less long but 

well separated in Ommastrephes ; but little separated in Onycho- 

teuthis, in Loligopsis and in Histioteuthis, which at the same 

time have a much longer, more curved and sharper rostrum. ‘The 

posterior expansion is short, composed of three equal lobes in 

the Argonauts and Tremoctopus, very long and with only an 

indication of a lobe in Octopus, and without lobes in Sepia, the 

Calamaries, Rossia and all other cephalopods. 

The rostral part of the inferior mandible is rounded behind in 

all the octopods, slanting in the decapods. The wings are short, 

wide in Argonauta and Tremoctopus ; very long, narrow and 

arcuated in Octopus; long, straight and wide in Sepia, ete.; 

short in Onychoteuthis and Ommastrephes. ‘The posterior ex- 

pansion is wide, not carinated above in Argonauta and Trem- 

octopus; very long, narrow, carinated in Octopus; moderately 

long, wide, carinated above, more sloped in Sepia, Sepiola and 

the Calamaries; very short much carinated, strongly sloped ‘be- 

hind in Onychoteuthis, Ommastrephes, ete. 

Under the tongue is found a fleshy mass covered with papillee, 

which is supposed to be the organ of taste; and in Nautilus we 

find similar papillae on the tongue (behind the teeth), to its 

entrance into the gullet. 

The fleshy tongue is armed above with rows of recurved, 

spinous teeth, the arrangement of which differs in the various 

genera. Ordinarily, as in the dibranchiates, we find the series 

of teeth to consist each of a central one with three side-teeth on 

either side of it, and sometimes, as in Eledone and Loligo, an 

additional plate on either side; but in Nautilus we find a modi- 

fication in five somewhat quadrangular central teeth of which the 

middle one has the most pointed end, and on either side two 

long fangs with a much smaller plate at the base of each—in all 

thirteen teeth in a series. The central teeth, which are simple in 

Sepia and Sepiola, are tricuspid in Loligo and denticulated in 

Eledone; whilst the lateral wneini are usually claw-like. Fifty 

rows of teeth may be found on the tongue of the Sepia; their 

continuous growth compensates the loss by abrasion. 

(Plates 5 and 6 exhibit the teeth of various cephalopods.) 

The rounded, sack-like stomach which is situated towards the 

middle or end of the body is connected with the mouth bya long 



32 NERVOUS SYSTEM. 

central gullet; and the intestine, more or less bent upon itself 

ends in a medial, ventral anus. 

elands are present in the dibran- 

chiates, but wanting in Nautilus. The liver is always large ; and 

the two hepatic ducts are generally glandular. A large and 

sometimes spirally-wound czecum is frequently developed from 

the commencement of the intestine, with which the hepatic duets 

One or two pairs of salivary 

communicate. The product of the salivary glands is uncolored, 

limpid and acid, whilst that of the liver and pancreas is also un- 

colored and acid, but rarely limpid. 

In the tetrabranchiata and the decapoda the csophagus is 

dilated into a crop separated from the stomach by a constriction. 

The cecum is small and rounded, and the intestine is twice bent 

upon itself. The four-lobed loosely racemose liver is lodged in 

the anterior portion of the perivisceral cavity, and is largely 

developed. From either side of it spring biliary ducts which 

open in the large blind-sack; the pancreas is found at their 

commencement. 

Nervous System. 

The Nervous System is mainly identical with that of the 

gasteropods. There are the three typical pairs, the cerebral, 

pedal and visceral ganglia, surrounding the gullet and connected 

by commissures; whilst the nerves which supply the buceal 

mass, the alimentary canal, the heart, the branchiz and the 

mantle develop additional local ganglia. 

The dibranchiates have the principal ganglia so closely con- 

nected that the commissures are not readily perceived. The 

optic nerves are well developed. The superior and inferior 

buceal ganglia have each united in one mass, and the two are 

united by commissures around the esophagus. The large nerves 

of the arms, and those of the funnel or siphon, proceed from the 

pedal ganglia, which are placed on the posterior side of the 

gullet; with them are connected also the auditory nerves. From 

the parieto-splanchnic or visceral ganglia proceed nerves along 

the shell-muscles to the anterior wall of the mantle, where they 

enter the large ganglia stellata ; these are connected by commis- 

sures, and send strong cords to the fins. Branches of the 

parieto-splanchnie ganglia, following the vena-cava, supply the 
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breathing and reproductive organs. A recurrent nerve from the 

inferior buccal ganglion follows the cesophagus, ending in a 

ganglion upon the stomach. 

A modification of this plan is found in the Nautili. Here a 

thick transverse cord situated in front of the cesophagus repre- 

sents the cerebral ganglia; from its outer angles the optic and 

olfactory nerves proceed, from its anterior edge those of the 

buceal mass. The pedal ganglia placed close to the cerebral 

ganglia, are united by a slender commissure; from them are 

supplied all the nerves of the foot or arms, of the funnel and of 

the ears. The parieto-splanchnic ganglia,lengthened into a thick 

cord, united at each end with the cerebral ganglia, form an 

cesophageal ring. Two large ganglia are found, one on either 

side of the stomach. | 

Organs of Sense. 

We have already, in speaking of the digestive system, shown 

the probable situation of organs of taste; it remains to us to pass 

_in review briefly those of Sight, of Hearing and of Smell. 

A. Organs of Sight.—The sessile eye is lodged in orbital 

cavities on either side of the head, in the dibranchiates; in the 

tetrabranchiates it is elevated upon peduncles. In the former 

case the cephalic cartilage, as we have already seen, partly 

encloses it, whilst in some instances special orbital cartilages are 

also present; the enclosure is completed by a fibrous capsule 

continuous with the cephalic cartilage, which becomes transparent 

over the eye and is likened to the cornea or even to the eyelid in 

vertebrates. This transparent capsule presents several modifica- 

tions; it may be entire or with a small perforation as in the 

Octopods, in Sepia, Loligo and other genera, constituting the 

division Myopsidx of VOrbigny ; or it may have a wide opening, 

for the projection of the crystalline lens, as in Ommastrephes, 

Loligopsis, ete.—the Oigopside of d’Orbigny. It is entirely 

wanting in Nautilus. 

We find in the dibranchiates a large portion of the eye- 

chamber occupied by the optic ganglion, by ocular muscles and 

by a white glandular substance. The silvery tapetum lines but 

does not adhere to the ocular capsule; its two layers pass into 
5 : 
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one another at the edges of its free prolongation, which forms 

the iris, and between these two layers occur longitudinal mus- 

cular fibres. <A layer of cartilage underlying the tapetum, forms 

the inner ocular capsule, which extends externally as far as the 

iris, and is penetrated on its inner side by the fibres of the optic 

nerve. The ciliary body is formed of connective tissue with 

muscular fibres and is placed, as a thick rim, upon the free edge 

of the inner capsule. The lens is composed of layers of strue- 

tureless membrane, which are cuticular productions of the ciliary 

body ; it is almost cylindrically elongated in the direction of the 

axis of the eye. The vitreous humor is a transparent fluid. ‘The 

retina, lining the inner capsule, has an outer and an inner 

stratum, separated by a pigment layer. The inner stratum is: 

composed of prismatic or cylindrical rods, the inner ends of 

which, turned towards the ocular cavity, are covered by a mem- 

brane; the outer stratum is filled with the plexus of the optic 

nerve-fibres and with glanglionic cells, connected by tissue; thus 

the nerve terminations must penetrate the pigment lying between 

the two strata of the retina in order to reach the rods in the 

inner stratum. 

The pedunculated eye of the Nautilus is much simplified in 

its structure, having neither cornea, lens nor vitreous humor. 

The creeping habits of the animal, the abundant protection 

afforded by its external shell, its want of offensive armor upon 

the tentacles are here found correlative with a degradation of the 

visual organ. 

A great difference in the size of the eyes in the pelagic and 

littoral genera accompanies the difference of habit. The littoral 

Octopus, always existing where the light of the sun penetrates 

with more or less power, has small eyes, whilst they are enormous 

in those genera which inhabit the high seas, penetrating to great 

depths, and which are evidently nocturnal in their habits. So 

also we find the situation of the eyes to differ according to the 

habits of the cephalopods: thus the shore species, especially the 

creepers, have their eyes placed laterally on the back of the head, 

that they may look above and around, but not below them, whilst 

the swimmers on the contrary have their large eyes placed 

directly on the sides of the head to give them equal visual powers 

in all directions. The eyes in the octopods are fixed, without 
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movement, whilst in the decapods they are free and capable of 

movement: in the former the skin is susceptible of contraction 

so as to cover the eye entirely, fulfilling the functions of an eye- 

lid; whilst in the latter the littoral species are furnished with 

this protection, but the pelagic ones are without it. 

B. Auditory Organs.—In the dibranchiates the auditory sacks 

are lodged in cavities of the cephalic cartilage : they each con- 

tain a single, large, calcareous otolite. In the Nautilus, however, 

these sacks are found attached to the pedal ganglia, and contain 

numerous otolites. The external ears are hollow, plicated pro- 

cesses on the side of the eyes, communicating through a passage 

lined by a glandular membrane, with the auditory sacks. 

C. Olfactory Organs.—Kolliker has made the interesting dis- 

covery that a pair of pits or papillz,as the case may be, situated 

behind or above the eye, are olfactory organs. They are pits 

above the eyes in the Teuthids and Sepiadz and in some of the 

Octopods, but in Argonauta and Tremoctopus they are devel- 

oped as papill, and in Nautilus are elongated like small tentacles, 

placed immediately behind the eyes. D’Orbigny has mistaken 

them for external ears. 

Organs of Respiration, Circulation and Secretion. 

The heart. which is placed on the hzmal side of the intestine, 

receives the blood through contractile vessels connecting it with, 

and equal in number to the branchiz ; these may be regarded as 

auricles. The branchiz are not ciliated, and are generally if not 

always themselves contractile. The arteries end in an exten- 

sively developed capillary system, but the venous channels retain 

to some extent the character of sinuses. In returning to the 

heart, the venous blood is gathered into the vena cava, a large 

longitudinal sinus, which is situated on the posterior side of the 

body close to the anterior wall of the branchial chamber, and 

divides into a number of branchial vessels corresponding with 

the number of branchiw. Each of these vessels traverses a 

chamber in communication with the mantle cavity (and which 

may be considered a renal organ), and that portion which comes 
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in contact with the water in the chamber becomes sack-like and 

glandular. The pericardium and the sacks containing the testes 

and ovaries, appear to communicate with the pallial cavity either 

through these chambers or directly. 

The blood is a white liquid with a slight tendency to bluish, 

and contains water 89 per centum, Albumen 3 per centum, Salts 

and substances incoagulable by heat 7°5 per centum, Fibrine, etc., 

‘) per centum. 

Valenciennes discovered in Nautilus three pairs of openings 

connecting the branchial sack with five chambers; of which the 

anterior and posterior pairs situated on the sides of the rectum 

are each provided with a single opening ; whilst the fifth, a much 

larger chamber, has an opening on either side. It is separated 

by their walls from the other chambers; and from the afferen 

branchial veins which traverse these walls, lamellar appendages 

project into the paired chambers, and papillated ones into the 

single large chamber. In the smaller chambers are usually found 

concretions of phosphate of lime, without trace of urie acid. 

The gills form a cylinder in Octopus and Sepia, and in Loligo 

and other genera they are in the form of a half-cylinder: they 

are two in number in the naked cephalopods, as well as those 

possessing an internal shell; and four, arranged a pair on each 

side, in the Nautilus: hence the terms Dibranchiata and 'Tetra- 

branchiata, forming the highest divisions of the class Cephal- 

opoda. The water finds access to the gills through the large 

opening between the free anterior ventral margin of the mantle 

and the body, and it is expelled from the funnel by a muscular 

contraction of the wall of the mantle. 

The mantle is usually fastened dorsally by a muscular neck- 

band or nuchal band, to the head of the animal, and this band 

may be either narrow or broad, or may even extend laterally 

nearly around to the siphon: but usually the ventral margin of 

the mantle, at least, is detached from the body: the degree of 

attachment varies in the different genera. Within the mantle 

opening are found the branchive, the anus, the openings of the 

generative and urinating organs, and of thé ink-bag. 

Urinary openings are found on each side of the rectum. The 

urine is decidedly acid and limpid, and is filled with myriads of 

infusoria and a great quantity of aggregations of little crystals 
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of a fine red color, and rhombohedral or rhomboido-lamellar in 

form, giving the reactions of uric acid. 

The ink-bag (not present in Nautilus) is a tough and _ fibrous 

sack, the outer coat of which is thin and silvery; the contents 

are discharged by a duct direct (or, as in most decapods, through 

the anus) into the mantle opening, and thence diffused in the 

surrounding water; covering the movements of the animal by the 

obscurity in which it becomes almost instantly enveloped. There 

can be no doubt of the use of this organ in facilitating escape 

from danger. The ink itself was formerly used by the Chinese 

in the preparation of Sepia or India Ink, but this substance is 

now made from lampblack. In Italy and in Turkey the Sepia is 

still prepared from the dried pigment of the cuttle-fish, which 

is browned by the action of an alkali.* So indestructible is the 

“ink, that it is frequently met with preserved with the fossil 

remains of Belemnites and other extinct genera. The full protec- 

tion afforded the soft parts by the external shell of the tetra- 

branchiates accounts for the absence of the ink-bag@ in that 

division of the cephalopoda. 

An analysis of Sepia shows that 75 per centum is composed of 

the black coloring matter (the Melania of Bizio), and that of the 

residuum there is 10 per centum carbonate of lime, 7 per centum 

earbonate of magnesia, and sulphate and chloride of soda 2 per 

centum. 

Mr. Lloyd states, in his interesting ‘* Handbook to the Marine 

Aquarium,” “that the ink (which is viscid) does not generally 

become diffused through the water as writing-ink would be, but 

is suspended in the water in a kind of compact cloud till it grad- 

ually settles down, and is dispersed in flakes.” Now I quite 

think, with Mr. Lloyd, that this being the case, it is difficult to 

perceive how, according to the generally received opinion, the 

retreat of the animal is covered by the ejected cloud. It seems 

to me more likely that this discharge is to divert the attention of 

a pursuer—a dog-fish for instance—which would for the moment 

* The method of preparing Sepia practised on the shores of the Medi- 
terranean, is to carefully extract the ink-bag and dry its contents  Trit- 
urated with caustie soda or potash, it is afterwards boiled for half an 
hour with caustic lye, and finally the liquid is treated with an acid until 
neutralized. After standing, a precipitate falls, which is collected and 
dried by a mild heat, and forms the Sepia of commerce. 
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be startled by the sudden appearance of masses of dar color in 

the water, and in the confusion the cuttle makes his esecape.— 

W. R. Huaues, in Nature, ix, 368, 1874. 

Dorsal aquiferous pores are found opening upon the head in 

Argonauta and ‘Tremoctopus: they communicate with large 

remoctopus anal pores, internal cavities. In Ommastrephes and T 

with small cavities, are found on each side of the siphon; in 

Onychoteuthis they are placed in advance of it; in other genera 

they are wanting. The buccal region in Histioteuthis and Om- 

mastrephes has four aquiferous pores, and there are six of them 

in Onychoteuthis, in Sepia and in Loligo: the other genera want 

them. Finally, there are brachial pores situated near the bases 

of the tentacular arms and between the third and fourth pairs of 

sessile arms: in Sepia, Sepiola and Rossia they communicate 

with the great cavities in which are lodged the tentacles when 

contracted ; in Loligo the smaller cavity only suffices to lodge a 

portion of the tentacula, and in Histioteuthis, Ommastrephes 

and Onychoteuthis the cavity is still more restricted, and only 

occupies a part of the head anterior to the eyes: wanting in 

other genera. . These pores are probably lubricative in function. 
\ 

Serual Organs. 

The sexes are distinct in the cephalopoda and in some of the 

genera at least, the female individual is the largest and readily 

distinguishable externally. The reproductive organs are lamellar 

or branched; their cellular contents are metamorphosed into ova 

or spermatozoa, which are attached to the wall of a chamber 

communicating with the pallial cavity by one or two ducts, which, 

in the female present glandular enlargements. Upon the walls 

of the branchial cavity of the female two nidimental glands are 

developed ; besides, sometimes accessory glands, within which is 

secreted a viscid fluid which envelops the ova and aggregates 

them into various forms, differing according to the genus. 

In the male the cases or spermatophores containing the sper- 

matozoa are furnished by a prostatic gland.. These spermato- 

phores, in the dibranchiata are ovate, cylindrical and narrow, 

consisting of a thin case, ending sometimes in a filament at one 

end; at the other or thicker end is contained a sack full of 

spermatozoa, to which is attached an elastic spiral cord, coiled 
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and compressed within the balance of the case. Upon coming 

in contact with the water these spiral bodies Commence moving 

and finally burst through the thin end of the investing spermato- 

phores dragging with them their sacks of spermatozoa. 

In Nautilus, Van der Hoeven has ascertained that the structure 

of the spermatophores is much more simple. In this genus the 

oviduct arises from a chamber which communicates with that in 

which the ovary is lodged. <A large albumen gland opens into 

the latter. So also the vas deferens, instead of originating 

directly from the sack of the testes, communicates with it 

through an intervening, chamber. 

The sexes in Sepia officinalis may be readily externally dis- 

tinguished. There is in the first place a difference of coloration, 

the females being unicolored, whilst the males have zebra-like 

markings across the marginal fins and the dorsal arms—especially 

when irritated. But the best means of distinction is in the 

relative lengths of head with the arms, and body; in the males 

these two dimensions are about equal, but in the females the body 

is only two-thirds the length of the head and arms. The cuttle- 

bone in the female is much wider and more excavated behind.—- 

Bert, Mem. Linn. Soc. Bordeaux, v. 118. 

The most curious portion of the sexual history of the cephal- 

opoda is undoubtedly that which relates to their sexual union, 

which is accomplished through the offices of one of the arms of 

the male, which becomes modified in its structure for this pur- 

pose. This arm, very unlike the others in appearance, sometimes 

becomes detached from the animal during the sexual union, and 

remains within the mantle of the female for a period, during 

which it enjoys a separate life. Hach genus seems to be charac- 

terized, not only by the particular arm, either on the right or 

left side of the animal which is thus hectocotylized but also by 

differences in its appearance and structure. The third left-side 

arm of the Argonaut is first developed as a balloon-shaped sack, 

which finally splits open and reunites its halves upon the dorsal 

face of the arm which emerges from it, forming a chamber which 

becomes filled with spermatophores, in a manner not yet under- 

stood. Indeed the investigation of this whole subject may be 

considered as yet in its infancy, and many points remain to be 

cleared up: thus in some genera no sack for the reception of 
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spermatophores has been found, and the hectocotylized arm 

appears to perform its oflice without subsequent detachment from 

the animal. The detached hectocotyle when first discovered in 

the mantle of the female was naturally regarded as a parasitic 

worm: that of Argonauta being termed Trichocephalus acelabu- 

laris by Chiaje and that of Octopus Hectocolylus octopodis by 

Cuvier. More recently it was supposed to be the entire male 

animal of the cephalopod. 

In Tremoctopus the third arm on the right side becomes hee- 

tocotylized ; it is then worm-like in appearance, with two rows 

of suckers on its ventral surface and an oval appendage at the 

posterior end. The anterior part of the back is fringed with a 

double series of branchial filaments (250 on each side). Between 

the filaments are two rows of brown or violet spots. The suckers 

(forty on each side) closely resemble, but are much smaller than 

those of the normal arms. Between the suckers are four or five 

series of pores, the openings of minute canals passing into the 

interior. There is an artery and vein on each side, giving 

branches to the branchial filaments, while a nerve runs down the 

centre. The oval sack encloses a small but very long convoluted 

tube, ending in a muscular sack which contains the spermatozoa. 

The hectocotyle of the Argonaut is very small, only half an 

inch, with a filiform appendage in front of about equal length; 

it has two rows of alternate suckers, forty-five on either side ; 

but no branchie. 

The Father of Natural History, who was certainly a first-class 

observer, was acquainted with the hectocotylized arm and its 

functions, but his degenerate successors for many centuries not 

only misunderstood 7 but him also. 

In Octopus the hectocotylized arm instead of being much 

shorter than the others, as in Argonauta, becomes much longer. 

It terminates in an oval plate, marked with numerous transverse 

ridges and intervening pits, and this is connected by a muscular 

fold of skin running along the dorsal face of the arm with the 

webbed base, covering a passage through which the spermato- 

phores are probably transmitted to the terminal plate. 

It will be seen in the systematic portion of this work that able 

observers have in some cases regarded as opposite sexes only 
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quite distinct forms of cephalopods, described as different 

species; this investigation is yet in its infancy, but will not 

improbably result in a considerable reduction of the species, 

many of which are already known to be insufliciently char- 

acterized. 
The specialization of an arm for reproductive purposes in the 

cephalopoda is curiously paralleled in the arachnida, as in some 

species of spiders certain parts of the palpi of the males are 

transformed for the same purpose into spoon-shaped organs. As 

to the loss of the hectocotylized arm, which at least occurs 

usually in some genera, as four of them have been discovered in 

the mantle opening of a single female Octopus, there is no doubt 

that another arm is developed to take its place, and it is 

probable that these succeeding arms may be hectocotylized like 

the first. 

We have already shown that in the male Nautilus the four 

inner ventral tentacles become united into a so-called Spadix, 

which is now believed to perform in the tetrabranchiates the 

oflice of a hectocotyle. 

M. Steenstrup observes that it is evident this peculiar struc- 

ture, sometimes of one pair of arms, sometimes of another, some- 

times to the right, sometimes to the left, sometimes at the 

summit, sometimes at the base, etc., must involve many differ- 

ences in the mode of fixation of the spermatic masses or spermat- 

ophores on the females, and (inasmuch as the semen does not 

seem to be poured upon the eggs by involuntary or mechanical, 

but by conscious movements) in the manner in which fecunda- 

tion is effected. This is confirmed by observation. The sper- 

matic masses are in reality fixed on very different places and in 

very different conditions—namely, in the genera Sepia, Sepio- 

teuthis and Loligo (consequently all those in which he ha’ found 

the left ventral arm hectocotylized) the spermatic mass is fixed 

on the internal surface of the buccal membrane of the females, 

which is specially organized for that purpose; whilst in the 

other decapoda he has never found the sperms fixed in that place, 

but on various parts of the mantle or of the interior organs, in 

Ommastrephes, for example, far back in the cavity of the mantle, 

towards the middle part of the back. 
6 
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The buccal parts of a female of Sepia tuberculata of the Cape, 

present the following peculiarity: the male has fixed the whole 

mass of the spermatophores on the external surface of the buecal 

membrane—a thing which he has never seen in any other Sepia, 

although he has sometimes observed that a few spermatophores 

had separated from the others and fixed on the external surface, 

nay, even near the base of the arms.—STeenstruP, Comptes 

Rendus, 567, 1875; Ann. Mag. N. Hist., 4 ser., xvii, 93, 1876. 

Dr. Bert, in the course of his researches upon the physiology 

of Sepia, remarked two individuals in coitu, and upon separating 

them discovered that the hectocotylized arm of the male was 

thrust within its own mantle opening, instead of, as he expected, 

that of the female. Is it not possible that in some genera at 

least, of the decapods, the want of a covered passage through 

the hectocotylized arm for the transmission of the spermato- 

phores, is remedied by the mechanical action of the arm itself 

in transmitting them from the mantle pouch and fixing them to 

the interior face of the buccal membrane of the female, where 

they may remain until by their bursting (perhaps assisted by 

compression of the membrane) the innumerable sperms are dif- 

fused through the water, and thus gain access to and fertilize the 

ova. I put this forward with some hesitation, as a theory which 

may derive some support by the consideration of the difference 

in habit between the swimming and creeping species, which in the 

former may sometimes render the sexual embrace more difficult 

than in the latter. 

Lafont, who has studied at length the fecundation of various 

species of cephalopods in the aquarium of Arcachon, had (in 

1868) in only a single instance noticed the spermatophores placed 

externally upon the female, and that was under extraordinary 

circumstances; the individuals belonged to different species of 

Sepia, and the opposition of the female to the sexual union was 

manifest, and resulted in the infliction of injuries from which 

both died. He thinks that the mode of fecundation known as 

hectocotylization in Argonauta and Tremoctopus, is not very 

positively practised in Sepia and Ommastrephes, nor very prob- 

ably in Loligo and Octopus; and he concludes that it is certain 

(from his observation) that in the genus Sepia the bundles of 
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spermatophores disperse their contents in the branchial cavity of 

the male during the sexual union, and that the compact cylinders 

of sperms thus dispersed pass into the branchial cavity of the 

female, where they slowly disaggregate. The male, after having 

enlaced his arms with those of the female, bringing together 

their ventral surfaces, expels the spermatozoa, rolled into a pellet 

through its siphon along with the respired water, and they then 

enter the branchial cavity of the female, along with the current 

of inspiration. The arms remaining interlaced during the entire 

period of accouplement, do not appear to play any other role 

during this act. 

Lafont has sometimes seen the male Sepia, when sexually 

excited, insert his arms of the third and fourth pairs on the left 

side into his left branchial opening, whence they are withdrawn 

after some minutes, but without bearing any spermatophores upon 

them; nor with any other indication of the reason of this move- 

ment. See, for very interesting and detailed observations on this 

subject, Lafont’s memoir, in Annales des Sc. Nat., 5 ser., xi, 

1869. 

In the ** Actes de la Société Linnéenne,” of Bordeaux, 1872, 

M. Lafont continues an account of his observations. He states 

that a Sepia Filliowxt deposited its eggs in one of the basins of 

Arcachon, on the 23d of May, 1870, attaching them to a Zos- 

tera. ‘Taking it from the water, he found all around the mouth, 

attached by the large end, a certain number of little sacs filled 

with spermatozoa. Replaced in the water, the animal continued 

to oviposit. In again examining it, at the end of about a half- 

hour, he saw that the number of sperm-sacks had diminished, 

not more than a dozen remaining. As soon as again put in the 

water, a male approached and a sexual union took place. He 

immediately examined the female again, and found the mouth 

surrounded by spérmatophores attached to the buccal membrane. 

After this examination, the animal was permitted to continue 

ovipositing, which she did for more than two hours. It is evi- 

dent, says M. Lafont, that these spermatophores serve to fecun- 

date the eggs at the moment when they pass out of the siphon 

and when the female takes them between her arms. Since that 

period more than half of the females of Sepiz and nearly all 
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those of Loligo that he has examined, were found to carry a 

greater or less quantity of spermatophores around their mouth. 

Steenstrup has shown (Ann. Mag. Nat. Hist., 2 ser., xx, 1857) 

that whilst the octopods (which alone are known to lose their 

copulatory arm) possess in the highest degree the power to 

reproduce mutilated members; the decapods, on the contrary, are 

not able to remedy such losses by a new growth; and this is an- 

other cogent reason for believing that the process of fecundation 

is entirely different in the two groups. Steenstrup states that 

the hectocotylized arms, so far as he can ascertain, present no 

changes at the season of copulation, that they present the same 

features in small as in large individuals; and he assumes that 

when the young male leaves the egg it is already furnished with 

the hectocotylized arm proper to its species. 

Braun has supposed the aptychi to be the shells of the males 

of Ammonites, instead of opercula ; this would explain why they 

are so often found at the base of the first chamber of Am- 

monites. 

It is also possible that the fragment of a mollusk found by 

Quoy and Gaimard at the Celebes Islands (Ann. Sc. Nat., xx, 

470, 1830) may be the Hectocotylus of the long-sought male of 

Nautilus pompilius. 

M. Ussow observes that the spawning time of Argonauta lasts 

from May to August; of Loligo, Sepiola and Ommastrephes, 

from March to June; but he has obtained mature ova of Sepia 

in Naples almost all the year round, except in August,—Ussow, 

* Development of Cephalopoda,” Ann. Mag. N. H., 4 ser., xv, 

1875. 

I have figured a few forms of egg-clusters (Pl. 19, 20, 22); 

unfortunately the eggs of the Nautilus are not known, so that 

our knowledge is confined to the dibranchiates. Of these the 

most curious is the Argonaut, the elegant shelly structure of 

which originates from the expanded dorsal arms of the female 

which cover its sides and form the only attachment of the animal 

to it. In the unoccupied hollow of the spire are attached the 

minute clustered eggs, and its special function appears to be for 

their protection during development. Each egg is separately 

enclosed in a rounded shell, which is furnished with a long, thin 



SEXUAL ORGANS. 45 

membrane of attachment. We know but little of the eggs of 

Octopus: Aristotle describes them as similar to those of Argo- 

nauta, and attached within shells or similar concave surfaces — I 

figure a group of the eggs of Octopus punctatus of Gabb, from San 

Diego, Cal. Each lengthened, oblong, transparent and colorless 

egg is attached separately to astalk, and twenty-five may be found 

in a cluster: their size is represented by the figure. I have also 

figured a pair of lengthened cylindrical bodies, similarly attached, 

and one-celled, collected by one of the Godetiroy Expeditions at 

the Samoan Islands. These are labeled Kgg-Cases of Octopus, 

but they are probably those of a Sepioteuthis. 

In Sepia each egg is enveloped ina large, spindle-formed black 

capsule, many of which, forming a close mass, are attached to 

some marine body. 

Another form of egg-masses is that in which a number of eggs 

are contained in a single large capsule (of which many are agere- 

gated into a mass), attached by its pedicel to some submarine 

object. In Loligo vulgaris, for example, each long bag-like 

capsule contains thirty to forty eggs. The capsule of Sepio- 

teuthis is similar, but shorter, and contains fewer eggs. 

During the summer of 1876 I resided at Atlantic City, on the 

New Jersey coast, and then enjoyed frequent opportunities for 

observing the development of Loligo punctata De Kay ; masses 

of ege-capsules of this species being thrown upon the beach in 

considerable quantity throughout the season. Some of these 

masses, when the embryos had attained considerable growth, had 

grown to prodigious size and weight, being several times larger 

than of the animal which deposited them. I[ have seen hundreds 

of cylindrical cases, each 3 to 4 inches long and half an inch in 

diameter, composing a single, soft, jelly-like mass, which lay 

quivering on the beach, reflecting from its glistening surface 

rainbow hues, and filled with almost innumerable, rapidly pul- 

sating embryos; say at least 250 to each sack. The details of 

their form and the colored spots of their body were distinctly 

visible to the naked eye. Each embryo is enclosed in its sepa- 

rate round, transparent ege-case, and during its development 

the yolk-bag is attached to its mouth, and surrounded by its 

arms. 
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Cuthbert Collingwood (Jour. Linn. Soec., xi, 1873), encoun- 

tered (in 1870), floating upon the surface of the Atlantic Ocean, 

in lat. 37° N. and long. 28° W.,a gelatinous object, somewhat 

cylindrical in form, about 2 feet long and 4 or 5 inches in 

diameter, and containing cephalopodous ova arranged in clusters 

and single rows. The young animals were very active, and in 

fact were all discharged a short time after the nidus had been 

secured. It is impossible to ascertain positively at present to 

which genus this curious form belongs, though evidently the 

animal is finned and pelagic. The whole oviposit is here united 

within a single gelatinous covering instead of being aggregated 

into sausage-shaped masses each filled with embryos as in Loligo, 

or in separate eggs as in Sepia. I give a figure of one of these 

ova, magnified 24 diameters. <A. similar floating mass was 

obtained by Dr. H. Grenacher, at the Cape Verd Islands, in 

January, 1872; it was nearly 2-5 feet long by 6 inches in 

diameter. I give figures both of nidus and embryo, extracted 

from his elaborate and valuable paper on the development of this 

interesting form (Zeit. Wiss. Zool., xxiv, 1874). 

Quoy and Gaimard (Ann. Se. Nat., xx, 1830) discovered near 

the Moluccas, a cylindrical nidimental mass, 3 feet long and 

6 to 8 inches diameter, composed of cephalopodous eggs placed 

in double rows ona ribbon, the cirecumvolutions of which, with 

margins overlapping, formed the cylindrical shape. I figure this 

mass. as well as a portion of the ribbon, showing the disposition 

of the eggs, as well as one of the latter, magnified. The ribbon 

does not materially differ from the small portion discovered by 

VOrbigny in Octopus membranaceus, and which he has erro- 

neously figured as a portion of the nidus of that animal (see my 

Fig. 6, Pl. 20). 

Development of the Cephalopoda. 

“Tn the dibranchiates the yolk undergoes partial division, and 

the blastoderm (yolk sac) formed upon face of it by the smaller 

blastomeres, spreads gradually over the whole ovum, enclosing 

the larger and more slowly dividing blastomeres. The mantle 

makes its appearance as an elevated patch in the centre of the 

blastoderm, whilst the future arms appear as symmetrically dis- 
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posed elevations of the periphery, on each side of the mantle. 

Between these and the edge of the mantle, two longitudinal 

ridges mark the rudiments of the epipodia, while the mouth 

appears in the middle line in front of the mantle, and the anus, 

with the rudiments of the gills, behind it. The rest of the 

blastoderm forms the walls of a vitelline sack, enclosing the 

larger blastomeres. 

“The pallial surface now gradually becomes more and more 

convex, the posterior margin of the mantle growing into a free 

fold, which encloses the pallial chamber and covers over the gills. 

“The internal shell is developed in a sac formed by an involu- 

tion of the ectoderm of the mantle. The epipodia unite behind, 

and give rise to the funnel, while the antero-lateral portions of 

the foot grow over the mouth, and thus gradually force the latter 

to take up a position in the centre of the neural face, instead of 

in front of it. The yolk sack gradually diminishes, and the con- 

tained blastomeres are finally taken into the interior of the 

visceral sac, into which the alimentary canal is gradually drawn.” 

—Huxtey, “ Anatomy of Invertebrated Animals.” 

Such is the language of a master equally of the art of conden- 

sation of language and of anatomy, and who has enriched 

malacological anatomy impartially with that of other branches of 

natural science by his researches. 

At a later period of development, respiratory movements are 

performed by the alternate dilatation and contraction of the 

mantle, and the position of the ink-bag is revealed by its color 

through the transparent flesh. The shell of the young Sepia, 

observes Kolliker, by the time it is prepared to leave the nidi- 

mental capsule has already formed, but except the nucleus, which 

is calcified, its fine layers are horny and transparent. The fins 

are proportionally broader than those gf the mature animal, 

The development of Nautilus, equally with its nidus is unknown. 

Geological Distribution and Development. 

In all fossiliferous strata the cephalopods hold a high position 

by reason of their large development in species and individuals. 

Those species possessing siphunculated shells of solid texture 
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have been preserved in immense numbers, whilst the more 

fragile shells, such as Argonauta, do not ascend beyond the 

pliocene; whether the naked cephalopoda or those provided 

with a horny pen are of ancient origin we have no means of 

determining.* 

The approximate development of the genera in time may be 

thus shown: 
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The appearance and range of the families of cephalopods in 

time may be similarly represented : 
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Dillwyn has observed that the shells of carnivorous gasteropods were 
almost or entirely wanting in the paleozoic and secondary strata ; but 
they were replaced, in the economy of nature, by the almost extinct order 
of tetrabranchiate cephalopods—of which over two thousand species have 
been described. 
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Vertical Distribution of the Families Nautilidee, Ascocératide 

and Goniatidx. 
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Mr. Alpheus Hyatt has remarked that the young of all the 

coiled cephalopods start with a straight or bent cone, and begin 

their coil abruptly, always leaving an opening in the umbilicus 

through the centre of the first whorl. The development of the 

Nautiloids, in time, is also marked by a gradual involution from 

the perfectly straight Orthoceras to the Nautilus Pompilius, 

where the expansion of the last whorl conceals the umbilicus. 

The progress of the Ammonoids, on the other hand, is marked 

by the gradual uncoiling of the shell, ending with the straight 

Baculites of the cretaceous; this feature is, therefore, of great 

importance in a natural classification of these groups.* 

Mr. Hyatt has also carefully studied the embryology of the 

shell of the fossil cephalopoda; and in a richly illustrated 

memoir, published by the Museum of Comparative Zoology, at 

Cambridge, Mass., he attempts to prove the development theory 

by the results of these studies. 

M. Joachim Barrande, however, who is the most distinguished 

of living authorities upon the fossil cephalopods, differs in toto 

from Mr. Hyatt’s decisions. He has published (in 1877) “ Etudes 

Générales,” in which he devotes over two hundred octavo pages 

to a careful review of the entire subject, and reaches the follow- 

ing conclusions : 

I. Generic Types. 

1. Absence of cephalopods in the primordial silurian fauna of 

all the countries where it has been ascertained to exist; that 

is to say in about 25 natural basins, largely spread over the 

two continents. This absence is in harmony with that of the 

acephala and the rarity of gasteropoda and heteropoda in 

the same fauna. It is inexplicable by the theories of evolution. 

2. Sudden appearance of 12 types of cephalopods in the first 

aspect of the second Silurian fauna. 

This sudden appearance is as inexplicable as their total 

absence in the primordial fauna. This number, 12, consti- 

tutes nearly half of the 26 types admitted in his studies, 

among the 3 families; Nautilide, Ascocératidee and Gonia- 

tide. 

* Proc, Bost. Soc. N. H., xii, 216, 1868, 
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The 12 primitive types show, in their earliest species, the 

contrast and plentitude of their characters. 

This plentitude and this contrast are above all remarkable 

in two straight types: Orthoceras and Bathmoceras. One 

sees also in some species the maximum of size known, as in 

Naut. ferox Bill. of Canada. The plentitude of typical char- 

acters and the size not surpassed by later appearing species, 

are in disaccordance with the slow and successive progress 

attributed to evolution. 

The 12 primitive types are very unequally distributed in the 

paleeozoic countries. This distribution indicates no centre 

of diffusion, no point of departure for evolution. 

Among the 12 primitive types, are found those the most con- 

trasted in form and structure. Ex.: 

Orthoceras, with straight shell. 

Cyrtoceras, with curved shell. 

Nautilus, completely spiral in the same plane. 

Trochoceras, doubly spiral. 

Bathmoceras, shell straight, but characterized by an obso- 

lete siphon. 

In order to derive from a common ancestor types so much 

differentiated, one must have an indefinite number of genera- 

tions and of transition-forms, of which there remain no trace 

whatever. 

The 14 types posterior to the 12 primitive types, also appeared 

as suddenly, without being announced by any transition-form, 

as for example: Ascoceras and Goniatites. One can apply 

to them also the preceding observation. 

The vertical position of the 26 types in respect to their first 

appearance, offers a combination the most opposed to evolu- 

tion, for instead of showing a successive progress in the 

number of first appearances, it presents a rapid diminution 

thereof. In fact: 

16 of these 26 first appearances (comprising the 12 primi- 

tive types) are found within the limits of the 2d fauna. 

8 in the limits of the 3d fauna. 

1 towards the end of the Devonian fauna. 

1 during the Eocene period. 
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This diminution of the apparitions of generic types is in 

disaccordance with the increase of the number of species 

during the Silurian period. 

In effect, if the new types were formed by the divergence 

of the species, as supposed by the development theory, the 

increase of the number of specific forms must entail an in- 

crease of the number of generic types. In any case it could 

not cause a diminution of them. 

Then, each of the principal facts that we have given on the 

subject of generic types, constitutes a grave discordance 

between the theories of evolution and the reality. 

Il. Specific Forms. 

We have never acquired the certainty and we have never been 

induced to suppose that any species among the cephalopods 

of Bohemia was derived by filiation and transformation from 

another anterior species. The filiation and transformation 

are then, in our point of view simply theoretic fictions. 

No species, to our knowledge, has been transformed to a new 

generic type, neither by successive slow variations nor by 

sudden changes. 

On the contrary we have ascertained at various times that 

all the species and all the groups of congeneric forms, which 

have varied sensibly from their generic type in certain par- 

ticulars and which appeared to tend towards a new type, 

appeared and disappeared suddenly, without leaving any 

posterity preserving the traces of the same character. 

Our second phase of Fauna No. 3 possesses alone 777 species 

of cephalopods, that is to say about 31 per cent. of all the species 

of this order known in the Silurian. Our basin, very remark- 

able for its small size furnishes about 45 per cent. of these. 

These accumulations of cephalopods in surfaces so restricted 

are in contradiction with the theories of natural selection and 

of the struggle for existence. 
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III. Hlements of the Shell. 

The particular study of each of the elements of the shell of 

the cephalopods, of which we have presented a resumé, shows 

that none of them have followed a gradual variation in any one 

direction. On the contrary, we have observed the stability of 

these elements, notwithstanding their ‘specific and temporary 

variations. These facts are manifested above all in the genera 

of which the duration has been the longest, as Orthoceras and 

Nautilus. 

IV. Stability of the Genera. 

1. -Orthoceras takes the second rank, by its longevity, among 

the generic types, but the first by its richness in species, since 

it furnished alone about half those of the Paleozoic cephal- 

pods. It traverses every age, commencing with the origin of 

the second fauna, to the extinction of the Triassic fauna. Its 

species, very diverse in every horizon, preserve nevertheless 

their typical features very plainly, in about 1146 forms 

enumerated in our studies. 

Among the proofs of the stability of the elements of the 

shell in this genus, we have observed a very remarkable and 

probably unique fact in paleontology. It is that on Plate 1, 

of Dr. V. Mojsisovies’ “* Das Gebirge um Hallstatt,” is shown 

seven species of Triassic Orthoceras, which could be inter- 

calated among the plates representing the Silurian species of 

our fauna No. 5, without any man of science supposing that 

he saw the last remains of that type. In fact, they are hardly 

distinct from the species which characterized the epoch of the 

most luxuriant vitality of the genus. 

2. Nautilus has enjoyed the privilege of an incomparable dura- 

tion, from the first appearance of cephalopods, at the origin of 

the second Silurian fauna to the present time. The succession 

of its species has traversed every geological age, and if it had 

been subjected to the supposed influences of evolution, it 

would show us a series of transformations or of progressions 

which, accumulating, would far remove the present from the 

primitive forms. We do not see why these extreme forms 

arising during the existence of Nautilus should not contrast 



54 STABILITY OF THE GENERA. 

among themselves like those of the Amphioxus and of Homo 

sapiens, between which imaginary evolution has worked, 

according to theory, in nearly the same period of time. 

But the material facts discovered by paleontology and 

accessible to everyone, dispel all illusion. In effect, the 

Nautilides, notwithstanding the great number of their 

specific forms, which must exceed 300, depart so little from 

their initial type, throughout the geological ages, that the 

merest novice would not hesitate in any case to recognize 

their generic nature. The variations or differences among 

the species, oscillate without any tendency to continue in a 

single direction so as to found a new type. In the actual 

fauna, Nautilus does not show, between its forms and the 

primitive forms, any greater differences than those which all 

naturalists agree in considering as purely specific. Even the 

Triassic Nautilides show less affinity to existing species than 

do the primitive forms. The theoretical evolution of the 

cephalopods, like that of the Trilobites, appears to us to be 

imaginary, without any foundation in fact.* 

Dr. Paul Fischer, in a notice of Barrande’s work, whilst 

acknowledging the strength of the facts and observations brought 

forward by that distinguished paleontologist against the de- 

velopment theory, does not consider them conclusive: ‘ The 

type Goniatites, says M. Fischer, has always been considered by 

evolutionists as a natural transition between the Nautilus with 

its very simple partitions and the foliaceous sutures of the 

Ammonite ; an opinion which is strengthened by the appear- 

ance of Goniatites chronologically intermediate between the 

other two. In order to show the extreme difference which 

exists between the Nautilus and the Goniatites, M. Barrande 

has studied the characters of the initial shell in these two genera 

—a study which has acquired great importance since the publi- 

cation of Mr. Alpheus Hyatt’s * Fossil Cephalopoda.” 

Mr. Hyatt has shown that the initial chamber of Nautilus 

Pompilius shows an elongated nearly linear cicatrice, enclosed 

by an elliptical surface slightly depressed. He supposes that 

the ovisack was attached to the elliptic surface, and that the 

* «© Céphalopodes, Etudes Générales,’’ 224-2380, 1877. 
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cicatrice is the vestige of an opening which placed this ovisack 

in communication with the initial air-chamber of the shell; but 

he has never seen this supposed ovisack, which is hypothetical. 

For him, the Nautilus is a cephalopod which has lost its ovi- 

sack. 

In Ammonites and Goniatites the initial disposition is entirely 

different. The ovisack is plainly visible, globular or ellipsoidal, 

more dilated than the part contiguous to the chambered spire. 

No appearance of a cicatrice. It suffices, consequently, to 

examine the first chamber of a cephalopod to class it among the 

Nautilides or the Ammonides and Goniatides. 

M. Barrande has shown that the initial appearance of the shell 

of Nautilus is exhibited without any change through all the 

geological periods to the present time. ‘The fissure is supposed 

by M. Barrande to have placed the mollusk contained in the 

initial chamber in communication with a transitory organ, either 

a vitelline vesicle (which, to M. Fischer, appears inadmissible) 

or to a natatory bladder, ete. 

From the first appearance to the final extinction of the Gonia- 

tide and Ammonitide, they always show a typical ovisack ; it is 

therefore impossible to derive them from the Nautilide, as sup- 

posed by the developmentalists. This difference has induced M. 

Munier-Chalmas (Comptes Rendus, Dec. 29th, 1873) to separate 

the two former from the tetrabranchiate or tentaculiferous cephal- 

opoda (Nautilidz), and to unite them with the dibranchiate or 

acetabuliferous group (Spirulidee and Belemnitide), which are 

provided with an ovisack. 

It still remains to ascertain whether the presence or absence 

of the ovisack has the systematic importance attributed to it ; 

what is its nature and what is the purpose of the cicatrice. The 

word ovisack may be badly chosen because it supposes the 

existence of calcareous envelopes to the eggs. 

One might discuss and wonder a long time on this subject 

until a direct observation on the embryogeny-of Nautilus shall 

give us the true solution. It is thus that the question of the 

parasitism of the Poulpe of the Argonaut was agitated with 

ardor until the day that Duvernoy showed .the embryo of 

Argonaut to be provided with a shell in the egg. 
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M. Fischer concludes, “Is the doctrine of evolution over- 

thrown by the facts M. Barrande has produced ?. I do not think 

it. He has proved that there existed among the ancient ceph- 

alopods two great types, which have continued separate during 

the entire period of their existence; but the evolution of each 

of these types remains extremely probable, and conforms to 

observations made upon them. In such matters one cannot, in 

effect, ask more than a probability.” * 

Geographical Distribution. 

Most of the species of Octopods and the Nautilus are 

littoral in habit, and have thence been conjectured to enjoy 

but a limited distribution; and which is held to justify the 

multiplication of species. This reasoning is, however, falla- 

cious, as it is well known that many littoral mollusks, not 

nearly so well provided with means of swimming, have be- 

come world-wide in distribution. I shall show hereafter, not 

only that particular species of Octopus are known to inhabit the 

shores of distant countries, but that a large proportion of these 

species which have been distinguished by slight and mutable 

characters, and by their geographical distribution, will probably 

need to be united when sufficiently studied. This probable ex- 

tensive distribution of living littoral species corresponds with 

observations made upon fossil species of Ammonites, Nautilus 

and other chambered genera, which are proved to have been 

littoral in habit by their occurrence only in deposits representing 

ancient sea-shores. Not to multiply examples amongst these 

fossils, it may be mentioned that Nautilus simplex occurs in 

Europe, East Indies and Texas; that Ammonites Rotomagensis 

is found in Europe, East Indies, N. and S. Africa and S. 

America; and that Baculites anceps had even a greater distribu- 

tion. Nevertheless, temperature has been observed to have 

some effect upon the distribution of the living octopoda of 

Europe, similar but distinguishable forms or species inhabiting 

its northern seas, from those of the Mediterranean. As in Mol- 

luscan life generally, the development of specific forms has been 

greatest in tropical waters. 

* Jour. de Zool., iv, 419, 1877. 
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It is altogether probable that pelagic cephalopods, highly or- 

ganized, with powerful locomotive apparatus, and frequently 

attaining great size and strength, may enjoy a distribution fully 

equal to that of the littoral species: such is known to be the 

case in some species which, normally circumboreal in distribu- 

tion, are found nevertheless extending into temperate latitudes 

in both oceans. 

Habits of the Cephalopoda. 

I. Observations on certain points in the natural history of the Cephalo- 

pods. By Dr. Paul Fischer. 

It is difficult to study the cephalopods in the living state. 

Most of them, accustomed to move freely in space, will not 

accustom themselves to the straightened limits of the aquarium ; 

besides the discharge of ink, made upon the slightest disturb- 

ance, discolors and obscures the water for entire hours. Except 

some good figures of Poulpes, there are no really good repre- 

sentations of these animals, because they have always been 

made from dead specimens. 

The observations recorded were made in August, 1866, at the 

aquarium of Areachon, Gironde, France. Besides the usual 

alass cases, there are here vast basins with earth bottoms, and 

of moderate depth, which receive the results of the fishery on 

the shore itself. Without this commodious arrangement, it 

would be impossible to preserve living, the very delicate 

animals. 

Sepia officinalis.—The fishermen gather the young individuals, 

called Casserons, for food. When caught for the aquarium, they 

are at first placed in the great basins; they show themselves 

very timid, discharge inky clouds, and hide under floating 

objects ; always shaded, they remain immobile in the horizontal 

position, nearly touching the earth by their ventral surface. 

After some days of repose, they are transferred to a glass 

aquarium. 

The normal position of the Sepia is horizontal, the fins undu- 

lating gently, the sessile arms joined at their extremities, form- 

ing a sort of pyramid or tetrahedon. In this position the 

appearance of the head and arms is very like that of an elephant’s 
8 
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head with the trunk. The tentacular arms remain contracted 

within the others when in repose; a position difficult to under- 

stand, as after death they are found to be more than double the 

length of the sessile arms. Sometimes the first pair of arms 

are raised into a vertical position, like antenna, the others pre- 

serving their normal aftitude ; sometimes, also, the fourth pair 

of arms drop towards the earth for a few moments, and much 

elongate themselves. 

The coloring of the Sepia is eminently variable ; butif the day 

is clear, the dorsal surface and arms are magnificently striped ; 

the edges of the fins are black, and their superior face is orna- 

mented with spots of the same color. On the back of large indi- 

viduals is seen two large obscure spots, which vary in intensity 

and sometimes entirely disappear. The eye is fatigued in fol- 

lowing the incessant variation of coloring caused by the constant 

movement of the pigment cells, and the metallic reflections of 

the head and arms are glorious beyond human skill to reproduce. 

The skin is usually smooth; but when the animal becomes irri- 

tated, it shows granulations, principally on the head and back. 

This is accompanied by a retraction of the arms, which appear 

both shorter and narrower; the extremities no longer touch, but 

curve slightly. At the same time the colors change, a uniform 

gray tint takes the place of the striped bands. The approach of 

death is equally announced by a change of colors, which grow 

dull. 

The swimming of the Sepia is differently effected, according to 

the speed required. A moderate progression is equally easy 

forwards or backwards. When the animal moves forward, the 

body remains horizontal; the tentacles, united and extended in 

front, rest on the fourth pair of arms. The Sepia follows in this 

manner the course of the water, the resistance of which bends 

the extremities of the united arms. A moderate backward move- 

ment is effected in the same manner; but the tentacles are more 

elongated and their extremities are somewhat parted; the arms 

are raised to the line of the body. The undulations of the fins 

commence at the front or rear, according to the direction which 

the animal takes. This method of swimming, due entirely to the 

fins, is not slow, for the normal movement of the Sepia is easy, 

elegant and rapid; but an occasion of disquietude, as the sight of 
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an enemy, or a noise, causes a much accelerated, jerky and ret- 

rograde movement. To effect this the animal spreads its arms 

and suddenly reunites them ; whilst the fins, reduced to inaction, 

are folded upon the ventral face of the body, the posterior 

extremity of one of them covering that of the other. 

This accelerated action is then due to the movements of the 

arms, which cause a series of extremely rapid progressions, in 

which, perhaps, the funnel assists by its discharges. It is erro- 

neous to regard the funnel, as some have done, as the principal 

or only swimming organ of the Cephalopods. 

Capturing, by the seine, two Sepias of somewhat unequal size, 

I was surprised to find their arms interlaced and their mandibles 

apparently in contact. They were separated and placed in a 

bucket of water, when they immediately resumed their position 

in contact; and this was again renewed, an hour afterwards, in 

one of the basins of the aquarium. The larger of the pair threw 

itself upon the smaller; the first pair of arms were raised, the 

fourth pair depressed, the others interlaced ; and the two animals 

embraced, mouth to mouth, for about five minutes. During this 

contact the Sepias maintained themselves in the water with 

scarcely a movement. Their eyes, usually narrowly contracted, 

became circular, largely dilated, and kept a fixed stare; with the 

pupil jet black and brilliant. When the animals are disengaged, 

they advance slowly ; the male is followed by the female, which 

swims above him: she seemed to be unable to abandon him, and 

lets fall her fourth pair of arms upon his back. The sexual exci- 

tation seemed to endure longer with the female than with the 

male, for the dilatation of her eyes still continued, whilst his had 

resumed their usual form. 

The distinction of the sexes, ordinarily, appears impossible 

without dissection: it is only prior to oviposition that the 

females may be known by the amplitude of the abdomen. The 

females, when adult, are about a third larger than the only male 

that I have seen, and I believe that the latter are more rare than 

the females ; a fact observed by Needham in the Calamaries also. 

This description corresponds with the observations recorded 

by the Father of Natural History, Aristotle, and recalls the 

passage of Oppian, who echoes the belief of his times in the pas- 

sage: ‘The Sepias are unhappy in their loves. The fishermen 
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do not bother themselves with spreading their nets for them; 

they catch a female, when the others immediately fall upon her, 

grasp and enlace their arms. This effort of their love ceases not 

till the fishers have raised them into their boat; even then they 

remain united.’ A somewhat similar account is found in 

Vérany’s work on the Cephalopods of the Mediterranean, where 

it is possibly derived from the verses of Oppian. 

The deposition of the eggs occurs some days after fecundation. 

I have been a witness to the deposition of three or four eggs, but 

I was not able to distinguish the method of the operation. A 

female laid about one hundred eges, about fifty in a corner of the 

aquarium, and fifty on the opposite side. These eggs were 

enrolled by their peduncles around the long leaves of Zostera 

marina. The larger part of the eggs were laid in the night, for 

I remarked them in the morning for the first time; they were 

already black. 

When the Sepia is laying, she embraces the leaf of Zostera 

with her tentacles, and a few instants afterwards the egg is 

attached. The female removed herself but little from her eggs, 

but she appeared to me to be sick, exhausted; she died three 

days after having commenced oviposition, and only a few hours 

after having attached her last eggs. I do not know whether the 

death of the animal is attributable to parturition ; but on this 

hypothesis I cannot help thinking of Oppian’s recital of the death 

of the Poulpe: ‘The fatal marriage of the Poulpe and its cruel 

death rapidly succeed each other. No sooner does he quit the 

female, than he falls exhausted on the sands. The female dies 

also from the pain of the laborious efforts of parturition.”  Aris- 

totle also says: ** The Sepia lays her eggs near the earth, among 

the algw. She only lays them at several efforts, as though the 

operation is painful to her.” 

I opened the female which died during parturition, and found 

the ovary filled with a considerable quantity of eggs in all stages 

of development ; the most advanced were already furnished with 

a white and opaque covering, but none of them were black like 

those attached to the Zosteras. The black color, then, is 

acquired at the moment of deposition, and it is probably due to 

a secretion of the glands which surround the oviduct. The 

coloration of the eggs has not escaped the observation of 
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Aristotle, but the explanation which he gives is more than 

doubtful. The very opaque and very dark skin of the excluded 

egg, later becomes thinner and nearly translucid. At the last 

period of development, if the skin is torn away and the yitelline 

sack detached, one can introduce to the world, as I have often 

done, the young Sepia. It swims immediately, and changes 

color with the greatest facility. 

The coloration of the Sepias several centimetres in length is 

more variable than that of the adults. The zebra-like. black 

bands are not seen, but the general tint changes instantly from 

gray to wine-brown, to violet, to green. The young Sepias sink 

into the sand, only showing a part of the back and the head; 

they swim like the adults, but ascend and descend more fre- 

quently. 

The eye of the Sepia has a very strange appearance ; the dark 

pupil representing exactly aw. It is furnished with an upper 

lid, colored by chromatophores, and a narrower, whitish under 

lid; there is also a very distinct palpebral sinus. 

In the Poulpe (Octopus) the pupil is transverse and rounded 

at its extremities. I have never seen it change its form. As to 

the Calamaries, I have not been able to study their eye living, 

on account of the extreme mobility of these animals. 

The sea-water destined for respiration enters the cephalic 

extremity of the branchial sack, and leaves by the siphon. The 

alternate movements of the openings of the sack and siphon can 

be readily seen. 

The branchial sack in a number of adult Sepias was dilated 

from seventy to seventy-two times a minute, but in the young, 

about an inch long, the inspirations reached 140 in a minute. 

This result surprised me; it confirms, for animals of variable 

temperature, the law established for those of fixed temperature, 

that the number of inspirations is in inverse ratio to the age. 

The Poulpe respires more slowly ; I only counted thirty-eight to 

forty inspirations in a minute in the only individual which I 

have examined, the size of which was inferior to that of most of 

the adult Sepias. This difference is due, perhaps, to the much 

larger size of the branchial sack of the Poulpe, which permits it 

to introduce at one time a more considerable quantity of water 

than the Sepia. 
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Loligo vulgaris—I have observed several Calamaries of 

moderate size; these animals are always in motion, which is 

rapid and jerky. I never found them in repose, for they are 

essentially pelagic, and only approach the coast to oviposit. 

The Calamary completely extends its arms and keeps a posi- 

tion more or less oblique, but approaching horizontal. The arms 

are united into a single flattened mass, sharp at the summit, by 

reason of their unequal length; the tentacular arms, with their 

extremities applied one to the other, form this extreme point. 

When the Calamary swims forwards, the animal takes an 

oblique position, the head directed downward; when it swims 

backwards, on the contrary, the head is raised and the fins 

depressed. In forward motion the extremity of the tentacles is 

bent down; in backward motion it is raised. This ordinary 

swimming is sensibly more rapid than that of the Sepia, but if 

the Calamary is disquieted it is off like a flash. Rapid motion 

is always retrograde ; when the fins are folded up and the funnel 

brought into use. After having seen the rapidity with which 

the Calamary darts through the water, I can understand how it 

sometimes shoots out of the water and falls on the deck of 

vessels. 

My Calamaries would not take nourishment; they died at the 

end of a few days, without having modified until the last moment 

their habitual activity. 

Octopus vulgaris.—The Poulpe is timid and hides itself under 

rocks. Its arms touch the earth by their cups, and are bent 

behind ; those of the first pair are thus widely separated. The 

sack is incurved from front to rear, and describes a curve with 

the concavity inferior. Thus placed the animal examines all 

that passes around it. If one gives it something to eat, it is 

seen to elongate slowly the first pair of arms as far as its prey, 

and to draw it towards its mouth. I have never observed the 

Sepia eat, and consequently do not know whether it grasps its* 

prey by means of its tentacular arms or by the sessile arms of 

the first pair. 

I will not speak here of the changings of color in the Poulpe ; 

they are more yaried and more rapid than those of the Sepia ; 

and at the same time the rugosities of the head and sack appear 

and disappear with great rapidity. 
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The natation of the Poulpe does not at all resemble that of the 

other cephalopods. To swim, the Poulpe raises its sack above 

the arms, fills it with water, and, at the moment that the water 

leaves the funnel, suddenly closes its arms—which are furnished 

with a swimming web at their base. The movement of the 

animal is thus very oblique, and it is also heavy and clumsy, as 

being unused to that mode of locomotion.* 

Sepia officinalis.—The use of the tentacular arms of the Sepias 

was absolutely unknown to me until I had the satisfaction to see 

them in motion on a morning of the month of August (1867). 

A case of the aquarium had contained for nearly a month a Sepia 

of medium size, which, during that time, had taken no nourish- 

ment. I threw to it a rather large-sized fish (Caran), which 

swam towards the retreat of the Sepia—who had hardly per- 

ceived it, when, with prodigious celerity and precision, he un- 

rolled and launched forward his tentacular arms, seized the fish 

and drew it towards his mouth. The tentacular arms then 

retracted and disappeared, but the sessile arms wrapped them- 

selves closely around the head and anterior portion of the body 

of the unfortunate fish—which never made a movement after it 

was caught. The Sepia swam about easily in all directions for 

about an hour, eating the while; it then let the remains of the 

fish drop to the bottom of the aquarium, having opened the skull 

and devoured the brain as well as a portion of the muscles of 

the back. 

The use of the tentacular arms is then no longer doubtful ; 

they serve for the seizure of food. I have been able to verify 

this fact a second time in examining the Calamaries—which pur- 

sued a troupe of little fishes, capturing them with these members. 

Moderate forward or backward progression is not due solely to 

the fins as I have previously stated, but is assisted by the ex- 

pulsion of water from the funnel; if the animal move forward, 

the funnel is recurved in front, and forms nearly a right-angle 

with the body; in retrograde movement the siphon becomes 

horizontal; it is placed to the right or left when the Sepia 

would turn, and is strongly recurved from front to back when it 

would mount to the surface of the water. . 

* Dr. Paul Fischer, Ann. des Sc. Nat., 5 ser., vi, 308-320, 1866. 
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The variations of form of the siphon are indisputable, and 

one cannot doubt their influence upon the direction taken by the 

animal, but the marginal fins are not less useful; their undula- 

tions commencing anteriorly when the animal moves forward, 

and posteriorly in backward movement; they change suddenly 

as the direction may be varied. The same facts were remarked 

with regard to the Calamary. 

Octopus vulgaris—During 1867 I had the opportunity of 

studying seven individuals, of which three were pretty large. 

One of these quit his dwelling to explore the hole occupied by 

another, who irritated, changed color and endeavored to seize 

the intruder with one of the arms of his second pair. But 

whether the cups failed to adhere to the body, or whether the 

Poulpes possessed the means of disembarassing themselves, the 

combat did not become serious. 

The second pair of arms (which are the most elongated) serve 

principally for attack or defense; those of the first pair are 

mostly employed in exploration; they glide about among the 

rocks, and if they come in contact with food, draw it towards the 

mouth. 

The Poulpe moves but little during the day; he executes, 

sometimes, a very singular manouvre; his arms make rapid 

worm-like movements, writhing and twisting together. 

The variations of color occur occasionally without apparent 

cause. I have seen, but only once, a Poulpe present a deep 

vinous color upon one-half of its head and sack, whilst the 

other half preserved a pale grayish tint. When the body be- 

comes tuberculated, a sharp tubercle may be seen at the 

extremity of the sack. 

The Poulpes are very voracious. They were given daily a 

quantity of Cardium edule, which they seized and held close to 

their mouth, concealed under the interbrachial membrane at the 

base of the arms. After a variable period, but little surpassing 

an hour in duration, they rejected the valves, opened, and con- 

taining only some remains of the mollusk. These valves were 

perfectly intact; one could not perceive any fracture or trace of 

teeth; the Poulpes then possess some means of causing their 

victim to relax its retractor muscles and open its shell—perhaps 

the victim is asphyxiated. A crab taken from a Poulpe one or 
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two minutes after it had been captured by that animal, was 

already dead, although apparently uninjured either externally or 

internally. 

The debris of the victims of the Poulpe, such as shells, cara- 

paces of crustaceans, etc., accumulates in front of his retreat, 

which it serves to cover. The animal seizes portions of these 

by the suckers towards the base of his arms, and with them 

shields his body, only revealing the watchful eyes—the arms 

being thrown back on each side of his body. 

A Poulpe may eat several shells and a crab daily, but if his 

supply fails, he will support an abstinence of some days. 

The epidermis of the cups renews itself unceasingly, and is 

detached in entirety—above all after a meal. The water is filled 

with little transparent bodies in form like umbrellas, of which 

the disks are rayed—these are the rejected skins. 

The slow movements of the Poulpe are very strange; it ele- 

vates its body and walks along on the recurved points of its 

arms, and without the assistance of its siphon. But in a large 

basin the Poulpe swims readily and without the awkwardness 

which I before remarked of its movements in an aquarium. Its 

rapid swimming is always retrograde; its body and arms main- 

tain a horizontal position, the latter remaining absolutely passive ; 

the siphon alone being used. 

When the Poulpe swims, its color is a little different from that 

which it possesses when in repose, and IT have frequently re- 

marked a colored longitudinal ray starting from behind the eyes. 

I have been a witness only once to the forward swimming of a 

Poulpe ; it progressed very slowly, in truth. The arms, divided 

into two symmetrical bundles, were turned back on the body. 

This position is very unfavorable to swimming ; the resistance of 

the water is much greater, and one can readily comprehend that 

the animal would use it rarely. 

The number of respirations is variable, but much inferior to 

that of the Sepias: it averages from thirty to fifty in a minute. 

It is probable that in the sea the Poulpe respires much more 

slowly. In the aquarium respiration is accelerated by the vitia- 

tion of the water.* 

* Fischer, Ann. Sci. Nat., 5 ser., viii, 97-104, 1867, 

9 
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Il. Octopi of enormous size are occasionally met with among 

the islands of the Meia-co-shimah Group. [measured one, which 

two men were bearing on their shoulders across a pole, and found 

each brachium rather more than two feet long, giving the creature 

the power of exploring an area of about twelve feet without 

moving, taking the mouth for a central point, and the extremities 

of the arms, to describe the circumference. Dorsal plates of 

Sepiz,a foot and a half in length, are found strewing the beaches. 

I have frequently observed the Sepiz and Octopi in full preda- 

tory activity,and have had considerable trouble and difficulty in 

securing them, so great is their restless vivacity at this time, and 

so vigorous are their endeavors to escape. They dart from side 

to side of the pools, or fix themselves so tenaciously to the 

surface of the stones, by means of their sucker-like acetabula, 

that it requires great force and strength to detach them. When 

removed, and thrown upon the sand, they progress rapidly in a 

sidelong, shuffling manner, extending their long arms, ejecting 

their ink-like fluid in sudden, violent jets,and staring about with 

their huge shining eyes, which at night are luminous, like a cat’s, 

ARTHUR ADAMS.* in a very grotesque and hideous manner. 

Ill. Sepiola Atlantica, Orb.— Respecting this species, Mr. 

Alder writes as follows from Menai Straits: ‘ This is an odd 

fish, crouching generally at the bottom, like a toad, with its great 

gogele-eyes half-closed, and sometimes crawling along by means 

of its suckers, pufling the water through the funnel all the time. 

When it does take to swimming, it darts very quickly through 

the water and is difficult to catch. When taken out of the water 

and placed on the hand, it had recourse to an odd mode of pro- 

gression, turning two or three somersaults in regular tumbler 

fashion ; first laying hold with its arms, turning over, and laying 

hold again, until it managed to get back into the water.+ 

IV. I was much interested, on several occasions, by watching 

the habits of an Octopus or cuttle-fish. Although common in 

the pools of water left by the retiring tide, these animals were 

* “Zool. Voy. Samarang,’’ p. 1, 1850. 

+ ** Report Brit. Assoc.,’’ 73, 1852. 
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not easily caught. By means of their long arms and suckers, 

they could drag their bodies into very narrow crevices; and 

when thus fixed, it required great force to remove them. At 

other times they darted tail first, with the rapidity of an arrow, 

from one side of the pool to the other, at the same instant dis- 

coloring the water with a dark chestnut-brown ink. These 

animals also escape detection by a very extraordinary. chameleon- 

like power of changing their color. They appear to vary the 

tints according to the nature of the ground over which they 

pass; when in deep water, their general shade was brownish 

purple, but when placed on the land, or in shallow water, this 

dark tint changed into one of a yellowish green. The color, 

examined more carefully, was a French gray, with numerous 

minute spots of bright yellow; the former of these varied in 

intensity ; the latter entirely disappeared and appeared again by 

turns. These changes were effected in such a manner, that 

clouds, varying in tint between a hyacinth-red and a chestnut- 

brown, were continually passing over the body. Any part being 

subjected to a shght shock of galvanism, became almost black : 

a similar effect, but in a less degree, was produced by scratching 

the skin with a needle. These clouds or blushes, as they may be 

called, when examined under a glass, are described as being 

produced by the alternate expansions and contractions of minute 

vesicles, containing variously colored fluids. 

“This cuttle-fish displayed its chameleon-like power both 

during the act of swimming and whilst remaining stationary at 

the bottom. T was much amused by the various arts to escape 

detection used by one individual, which seemed fully aware that 

IT was watching it. Remaining for a time motionless, it would 

then stealthily advance an inch or two, like a cat after a mouse. 

sometimes changing its color; it thus proceeded, till, having 

gained a deeper part, it darted away, leaving a dusky train of 

ink to hide the hole into which it had erawled. 

* While looking for marine animals, with my head about two 

feet above the rocky shore, | was more than once saluted by a 

jet of water, accompanied by a slight grating noise. At first I 

did not know what it was, but afterwards I found out that it 

was the cuttle-fish, which, though concealed in a hole, thus often 

led me to its discovery. That it possesses the power of ejecting 
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water, there is no doubt, and it appeared to me certain that it 

could, moreover, take a good aim by directing the tube or 

siphon on the under side of its body. From the difficulty 

which these animals have in carrying their heads, they cannot 

crawl with ease when placed on the ground. I observed that 

one which I kept in the cabin was slightly phosphorescent after 

dark.”— Charles Darwin.* 

V. The ordinary resting-place of this hideous sea-beast is 

under a large stone, or in the wide cleft of a rock, where an Oc- 

topus can creep and squeeze itself with the flatness of a sand- 

dab, or the slipperiness of an eel. Its modes of locomotion are 

curious and varied; using the eight arms as paddles, and work- 

ing them alternately, the central disk representing a boat, octopi 

row themselves along with an ease and celerity comparable to 

the many-oared caique that glides over the tranquil waters of the 

Bosphorus; they can ramble at will over the sandy roadways, 

intersecting their submarine parks, and converting arms into 

legs, march on like a huge spider. Gymnasts of the highest 

order, they climb the slippery ledges, as flies walk up a window- 

pane; attaching the countless suckers that arm the terrible limbs 

to the face of the rocks, or to the wrack and sea-weed, they go 

about back downward, like marine sloths, or, clingihg with one 

arm to the waving algvw, perform series of frapeze movements 

that Ledtard might view with envy. 

I do not think, in its native element, an octopus often catches 

prey on the ground or on the rocks, but waits for them just as 

the spider does, only the octopus converts dself into a web, and 

a fearful one too. Fastening one arm to a stout stalk of the 

great sea-wrack, stiffening out the other seven, one would hardly 

know it from the wrack amongst which it is concealed. Patiently 

he bides his time, until presently a shoal of fish come gaily on, 

Two or three of them rub against the arms: fatal touch! As 

eh the fish, though a powerful electric shock had passed throug 

and suddenly knocked it senseless, so does the arm of the 

octopus paralyze its victim; then winding a great sucker-clad 

cable round the palsied fish, draws the dainty morsel to the 

* Narrative of ‘‘ Voyages of the Adventure and Beagle,”’ iii, p. 6, 1839. 
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centre of the disk, where the beaked mouth seizes, and soon 

sucks it in. 

IT am perfectly sure, from frequent observations, the octopus 

has the power of numbing its prey ; and the sucking-disks along 

each ray are more for the purposes of climbing and holding on 

whilst fishing, than for capturing and detaining slippery pris- 

oners. 

The Indian looks upon the octopus as an alderman does on 

turtle, and devours it with equal gusto and relish, only the 

savage roasts the glutinous carcase instead of boiling it. His 

mode of catching octopi is crafty in the extreme, for redskin well 

knows, from past experience, that were the octopus once to get 

some of its huge arms over the side of the canoe, and at the same 

time a holdfast on the wrack, it could as easily haul it over as a 

child could upset a basket. Paddling the canoe close to the 

rocks, and quietly pushing aside the wrack, the savage peers 

through the crystal water, until his practised eye detects an 

octopus, with its great rope-like arms stiffened out, waiting 

patiently for food. His spear is twelve feet long, armed at the 

end with four pieces of hard wood, made harder by being baked 

and charred in the fire: these project about fourteen inches 

beyond the spear-haft, each piece having a barb on one side, and 

are arranged in a circle round the spear-end, and lashed firmly 

on with cedar-bark. Having spied out the octopus, the hunter 

passes the spear carefully through the water until within an inch 

or so of the centre disk, and then sends it in as deep as he can 

plunge it. Writhing with pain and passion, the Octopus coils 

its terrible arms round the haft ; redskin, making the side of his 

canoe a fulcrum for his spear, keeps the struggling monster well 

off, and raises it to the surface of the water. He is dangerous 

now ; if he could get a holdfast on either savage or canoe, nothing 

short of chopping off the arms piecemeal would be of any avail. 

But the wily redskin knows all this,and has taken care to have 

another spear unbarbed, long, straight, smooth, and very sharp, 

and with this he stabs the octopus where the arms join the central 

disk. I suppose the spear must break down the nervous gan- 

glions supplying motive power, as the stabbed arms lose at once 

strength and tenacity; the suckers, that a moment before held 

on with a force ten men could not have overcome, relax, and the 
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entire ray hangs like a dead snake, a limp, lifeless mass. And 

thus the Indian stabs and stabs, until the octopus, deprived of 

all power to do harm, is dragged into the canoe, a great, inert, 

quivering limp of brown-looking jelly.—Lorp.* 

VI. Indian women are reported to have been drowned by 

being clasped by huge Octopods whilst bathing in the Pacific, 

on the coasts of British America, and. among the Indians are 

traditions of narrow escapes. There is also a tradition among 

the Chimsgau Indians that about seventy years ago a two-masted 

vessel, with an oriental crew aboard, was seized (at Milbank 

Sound, lat. 52°) by an enormous squid, and was only rescued by 

chopping its tentacles with axes. The Indians add that the 

“evil influence ” of the squid caused the subsequent wreck of the 

vessel at a point further south on the coast.—G. M. Dawson, in 

Nature. 

The newspapers frequently contain accounts of the encounters 

of submarine divers with gigantic cephalopods ; the following is 

a recent instance : 

A Diver And A Devit-Fisu.—The diver engaged at the 

Moyne River, Belfast, in removing the reef, had a narrow escape 

from losing his life on Thursday. It appears that Mo. Smale had 

fired off a charge of dynamite and displaced a large quantity of 

stones at the bottom of the river. He went down to prepare for 

lifting these stones by the aid of chains into.the punt. While 

engaged in rolling over a large stone he saw something which he 

supposed at the time was a piece of clean-looking kelp moving 

about in front of where he was working. In a few seconds the 

object came in contact with the diver’s arm, about which it 

quickly coiled, partly holding him. Immediately Mr. Smale 

touched what was coiled around his arm he became aware of his 

position, and tried to extricate himself from the grasp of a 

* sea-devil,” but found it far more difficult than he anticipated. 

Catching hold of the part hanging from the arm, he walked along 

the bottom of the river toward the end of it, when he saw he was 

firmly held by one of the feelers of a large Octopus, better known 

among sailors as the “* devil-fish.”. Mr. Smale tried to pull the 

“The Naturalist in British Columbia,’’ i, 192, 1866. 
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fish off from his hold on the rocks, but without effect for some 

time. At last the fish, perhaps thinking it had not got sufficient 

hold or power upon its prey, loosened itself from the stones and 

quickly transferred its feelers or arms around the diver’s legs 

and body. In this position Smale thought the best thing for 

him to do was to get up on deck as soon as possible, and he 

quickly made for the ladder which reaches from the deck of the 

punt to the bottom of the river. The diver was certainly a 

curious looking object when he came up. This huge, ugly look- 

ing thing appeared to be entangled all over him, holding him in 

a firm embrace. However, Mr. Smale’s fellow-workmen were 

not long in freeing him from the unfriendly hug of his submarine 

companion. The body portion of the Octopus was only about 

the size of a large soup-plate, with eyes in its head like those of 

a sheep, but it possessed nine arms, each about four feet in 

length, at the butt as thick as a man’s wrist, tapering off at the 

end to as fine a point as that of a penknife; thus it could spread 

over an area of 9 feet in diameter. All the way along the under- 

neath part of each feeler are suckers every quarter of an inch, 

giving it immense power. Mr. Smale declares it was powerful 

enough to keep three men under water.— Warrnambool ( Aus- 

tralia) Standard, 1878. 

VII. Lucie L. Hartt thus relates her experience with an 

Octopus : 

It was during my first visit to Brazil, that one day, while 

busily engaged in examining a reef at a little town on the coast 

called Guarapary, my eye fell on an object in a shallow tide- 

pool, packed away in the crevice of the reef, which excited my 

curiosity. I could see nothing but a pair of very bright eyes; 

but, concluding that the eyes had an owner, I determined very 

rashly to secure him. I had been handling corals, and seemed 

to have forgotten that all the inhabitants of the sea are not harm- 

less. I put my hand down very quietly so as not to ruffle the 

water, when, suddenly, to my surprise, it was seized with a pres- 

sure far too ardent to be agreeable, and I was held fast. I 

tugged hard to get away, but this uncivil individual, whoever he 

was, evidently had as strong a hold on the rocks as he had on 
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my hand, and was not easily to be persuaded to let go of either. 

At last, however, he became convinced that he must choose be- 

tween us, and so let go his hold upon the rocks, and I found 

clinging to my right hand, by his long arms, a large octopod 

cuttle-fish, and I began to suspect that I had caught a Tartar. 

His long arms were wound around my hand, and these arms, by 

the way, were covered with rows of suckers, somewhat like those 

with which boys lift stones, and escape from them was almost 

impossible. I knew that this fellow’s sucking propensities were 

not his worst ones, for these cuttle-fishes are furnished with sharp 

jaws, and they know how to use them too, so I attempted to get 

rid of him. But the rascal, disengaging one-slimy arm, wound 

it about my left hand also, and I was a helpless prisoner. In 

vain I struggled to free myself—he only clasped me the tighter. 

In vain I shouted to my companion—he had wandered out of 

hearing. I was momentarily expecting to be bitten, when the 

* bicho” suddenly changed his mind. I was never able to dis- 

cover whether he was smitten with remorse and retired with 

amiable intentions, or whether he only yielded to the force of 

circumstances. At any rate he suddenly relinquished his hold 

upon my hands and dropped to the sand. Then raising himself 

on his long, limsy arms, he stalked away towards the water, 

making such a comical figure, that, in spite of my fright, I 

indulged in a hearty laugh. He looked like a huge and a very 

tipsy spider, staggering away on his exceedingly long legs. 

Cuttle-fishes are sometimes used for food by the Brazilians, 

and different species may be seen in the markets, where one fre- 

quently finds them still alive. Sometimes, as he stoops to ex- 

amine one, its body is suddenly suffused with a deep pinkish 

slow. Before he has time to recover from his surprise, this color 

fades, and a beautiful blue takes its place as rapidly as a blush 

sometimes suffuses a delicate cheek. The blue, perhaps, is sue- 

ceeded by a green, and then the whole body becomes pink again. 

One can hardly conceive anything more beautiful than this rapid 

play of colors, which is produced by the successive distention of 

sets of little sacks containing fluids of different colors, which 

are situated under the skin.* 

* Lucie L. Hartt, in American Naturalist, iii, 256, 1870. 
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VIII. Habits of Octopus vulgaris.—Into one of my cages I 

had put a living Pinna nobilis adhering to a fragment of rock ; 

this cage also contained an Octopus vulgaris, and some living 

testaceous mollusca which I had placed there for the purpose of 

my investigations. One day, whilst observing my animals, I 

saw that the Poulpe was holding a fragment of rock in one of 

its arms, and watching the Pinna, which was opening its valves ; 

as soon as they were perfectly open, the Poulpe, with incredible 

address and promptitude, placed the stone between the valves, 

preventing the Pinna from closing them again, when the Octopus 

set about devouring the mollusk. 

The next day I was observing the Poulpe again, when I saw 

him crush some Tellinze, then search about amongst other shells, 

and finally stretch himself close to a Triton nodiferum. I had 

the perseverance to remain on the watch for four hours. The 

Triton extruded half the body from its shell, no doubt with the 

purpose of going to seek its food, when the Poulpe sprang upon 

it, and surrounded it with his arms; the mollusk retired precipi- 

tately into its shell, and in closing this with its operculum, 

pinched the point of one of the arms of the Poulpe, which, by 

struggling, at last left the tip of his arm in the shell of the Tri- 

ton. It would require whole pages to describe all the stratagems 

employed by the Poulpe for the capture of his prey. I should 

have to tell things which would appear incredible; and _ his 

voracity is such, that notwithstanding the abundance of nourish- 

ment with which I furnished him, I was compelled to remove him 

from the cage, or he would have devoured all my mollusca. So 

great is its voracity, that it even attacks man, tears away his 

flesh, and eats it—MapbDAME J. POWER.* 

It may be remarked upon the above account, that the partic- 

ular Poulpe observed by Mad. Power, completely falsified the 

axiom that “ nature works by the simplest means,” by using an 

intelligent method of overcoming the resistance of the Pinna, 

when the latter’s fragile laminated shell lay at the mercy of the 

powerful jaws with which he is endowed. The muscular power 

of the arms of the Poulpe is probably quite sufficient, moreover 

to crush the shell of the Pinna, if the two animals are equally 

* Ann. Mag. N. Hist., 2d ser., xx, 336, 1857, 

10 
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of normal proportions. The Triton, like most of the active pre- 

daceous mollusks, possesses an operculum scarcely adapted by 

its size to close the aperture of its shell. It is possible that by 

continued contraction, the animal might expel the water from its 

body, sufficiently to retire within the whorls until the operculum 

would touch its walls, but normally, it does nothing of the kind ; 

and it would certainly require an appreciable period of time to 

accomplish it. Had the Poulpe possessed as much patience and 

endurance as cunning o, it would have suffered the imprisonment 

of its member for a short period, until the relaxation of the 

operculum of the gasteropod, the strain of which only endures 

under opposition. As the Poulpe in the stone dodge related 

above shows no higher intelligence than monkeys, who are said 

to catch their shell-fish in the same manner, it is a pity that 

Madame Power did not describe some of the “stratagems em- 

ployed by the Poulpe for the capture of his prey,’ which, to use 

her words, ‘* would appear incredible.” 

Gigantic Cephalopods: historical and fabulous. 

I. Mediterranean Species.*—Aristotle speaks of a cephalopod 

about 64 feet long, belonging to the division of the Calamaries. 

It is the same species which is mentioned in the fables of Pliny, 

in (lian, in Strabo, in Aldrovandi, ete. 

Pliny obtained the history of this creature from Trebius Niger, 

one of the lieutenants of L. Lucullus in Spain. He relates that, 

every night, the Calamary came to the shore to carry off the 

fishes placed in the brine by the fishermen. The animal was of 

monstrous size; it dispersed the dogs by its redoubtable breath ; 

sometimes it struck them with the ends of its feet ; sometimes it 

used against them its two long arms, which were so strong that 

their blows resembled those of a club; at last it was killed by 

means of several tridents. Its head was shown to Lucullus ; it 

was the size of a tun, having the capacity of 15 amphore. Its 

arms and feet were also shown to him; their size was such that 

a man could scarcely embrace them; they were knotty like clubs 

* T am indebted for a portion of the material of this chapter to a curious 
and valuable paper by Messrs. Crosse and Fischer, published in Journal 
de Conchyliologie, ii, 124, 1862. 
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and 30 feet long. The cavities with which they were strewn 

resembled basins and could contain the quantity of a jar. The 

teeth corresponded with its size. They kept what remained of 

its body as a marvelous thing, and it weighed 700 pounds. — It is 

evident from this exaggerated statement of Pliny that he speaks 

of a decapod, which is proven by the distinction he makes 

between its feet and its two major arms. Besides, Pliny speaks 

of the size of its suckers without mentioning any claws. All 

these details confirm our opinion, and we think that Pliny’s 

animal is related to the Calamaries and the Ommastrephians. 

The fishermen of Cette captured a cephalopod nearly 6 feet 

Jong and which forms part of the Collection of Montpellier. 

M. Steenstrup has recognized in it a species described by him as 

Ommastrephes pteropus. The same species exists in the Museum 

at Copenhagen, after having formed part of the cabinet of M. 

Kschricht, who obtained it at Marseilles. This specimen is the 

type of Steenstrup’s description. 

The Museum at Trieste possesses an analogous animal found 

on the Dalmatian coast; and, finally, M. Vérany cites a Calamary 

about 54 feet long. These numerous facts do not permit us to 

doubt the existence in the Mediterranean of very large cephal- 

opods of the genus Ommastrephes. The development of the fin 

and of the veliform membrane of the third pair of arms induces 

us to believe that these animals only inhabit the high seas and 

that they are very good swimmers; which explains their rarity 

in collections. 

As to Octopus, its size can attain a very remarkable develop- 

ment. Vérany speaks of one that he had seen at Nice, over 

9 feet in length and weighing 35 pounds. 

Frédol, in ‘* Le Monde de la Mer,” states that the famous 

diver, Piscinola, who, at the desire of the Emperor Frederick II, 

dived in the Straits of Messina, saw, with much alarm, enormous 

poulps attached to the rocks, their arms several yards long, quite 

eapable of destroying a man. 

Il. Of the great Cephalopods of the Northern Seas.—The 

traditions of the North are full of the existence in those regions 

of an immense animal, the Kraken, which occupies the first rank 

by its size (** The largest animal in the world.”—PonrToppIDAN, 



76 GIGANTIC CEPHALOPODS. 

394, t. 2),and which more resembles an island than an organized 

being. 

It would be tiresome to enumerate all the marvelous stories 

which have been debited to its account ; but the impression which 

they have made on the minds of the Northern naturalists has 

been sufficiently great to determine Linneeus to accord the 

Kraken a place in his Fauna Suecica, as well as in his Systema 

(Sepia microcosmos). Bose has followed the example of Lin- 

neus, and the Kraken has become to his eyes a sort of cuttle- 

fish. Montfort has taken care to make of it a being different 

from his Colossal Poulpe. 

We know at present what degree of confidence can be accorded 

to Pontoppidan, who is entirely responsible for the invention of 

the sea-serpent, and who hesitates not, as well as Montfort, his 

imitator, to make figures to support his fantastic descriptions ; 

but it is not the less certain that very large cephalopods have 

been taken in the Northern Seas. 

Frus speaks of a colossal Poulpe caught in the rocks of the 

Gulf of Ulwangen, in 1680. 

Steenstrup communicated to the reunion of Scandinavian 

naturalists held in 1847, information concerning two gigantic 

cephalopods captured, in 1639 and 1790, on the coast of Iceland. 

In 1856, M. Steenstrup gave some observations on a cephal- 

opod thrown upon the coast of Jutland. The body of the animal, 

cut up by the fishermen for bait, furnished the contents of several 

wheelbarrows, and the pharynx, which has been preserved, was 

of the size of an infant’s head. 

The cephalopod of Jutland and those of Iceland belong to the 

Calamary type. The first has received the name of Architeuthis 

dux; the two others are designated provisionally by M. Steen- 

strup under the name of Architeuthis monachus. 

It is probable that the stump of an arm shown by Steenstrup 

to M. A. Duméril, the size of which equaled that of a man’s 

thigh, belonged to Architeuthis dux.* 

In the vaults of the British Museum there has been long pre- 

served a single arm of a huge cephalopod, measuring from one 

end to the other no less than nine feet; the circumference at its 

* Compt. Rend., 1861. 
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base is eleven inches; and thence it gradually tapers off, termi- 

nating in a fine point. The suckers, which cover the whole of the 

under surface of this arm, are distributed in two alternating rows, 

numbering from 145 to 150 suckers to each row: those at the 

base having a diameter of half an inch, and gradually decreasing 

in size as they approach the attenuate extremity. No authen- 

ticated record of the circumstances attending the capture of this 

remarkable specimen, or of the locality whence obtained, appears 

to have been preserved ; but it is believed to have come from the 

South American coast.* ‘It may be an arm of A. princeps or 

of Loligo Hartingii, or it may appertain to the Loligo Bouyeri 

of Crosse and Fischer.”—VERRILL, Am. Naturalist, ix, 86. 

Harting has described portions of two enormous cephalopods 

in the University Museum of Utrecht. Their habitat and cirecum- 

stances of their capture are unknown. The first and largest M. 

Harting identifies with Archileuthis dux Steenst. The buccal 

parts, some cups and the dentition are preserved.+ 

The following is from The Zoologist, June, 1875: 

CAPTURE OF AN ENORMOUS CUPTLE-FISH OFF Borrin ISLAND, ON 

THE COAST OF CONNEMARA (IRELAND).—On Monday last, the crew 

of a curragh,{ consisting of three men, met with a strange ad- 

venture northwest of Boffin Island. Having shot their spillets 

(or long lines) in the morning, they observed to seaward a great 

floating mass, surrounded by gulls ; they pulled out, believing it to 

be a wreck, but, to their great astonishment, found it to be a 

cuttle-fish of enormous proportions, and lying perfectly still, as 

if basking on the surface of the water. A knife was the only 

weapon on board. The cuttle is much prized as a bait for coarse 

fish, and the crew resolved to secure at least a portion of it. 

Considering the great size of the monster, and knowing the 

crushing and holding powers of the arms, open hostility could 

not be resorted to, and the fishermen shaped their tactics differ- 

ently. Paddling up with caution, a single arm was suddenly 

* This arm is more carefully described in ‘‘ Zool. Proc.,’’ 493, 1874, and 
identified with Ommastrephes todarus, supposed to be the same as Arehi- 
teuthis dux of Steenstrup. 

+ P. Harting, ‘‘ Verh. Akad. Weten.,’’ Amsterdam, ix, t. 1, 2, 1861. 

{A large kind of coracle made with wooden ribs, and covered with 
tarred canvas. 
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seized and lopped off. The cuttle, hitherto at rest, became 

dangerously active now, and set out to sea at full speed in « cloud 

of spray, rushing through the water at a tremendous rate. The 

canoe immediately gave chase, and was up again with the enemy 

after three-quarters of a mile. Hanging on the rear of the fish, 

a single arm was attacked in turn, while it took all the skill of 

the men to keep out of the deadly clutch of the suckers. The 

battle thus continued for two hours, and while direct conflict was 

avoided, the animal was gradually being deprived of its offen- 

sive weapons. Five miles out on the open Atlantic, in their frail 

canvas craft, the boatmen still slashed away, holding on boldly 

by the stranger, and steadily cutting down his powers. By this 

time the prize was partially sabdued, and the curragh closed in 

fairly with the monster. Such as remained of the ten great arms 

slashed around through the air and water in most dangerous but 

unavailing fashion. The trunk of the fish lay alongside, fully as 

long as the canoe, while in its extremity, the mutilated animal 

emitted successive jets of fluid, which darkened the sea for fath- 

oms around The head at last was severed from the body, which 

was unmanageable from its great weight, and sank like lead to 

the bottom of the sea. Of the portions of the mollusk taken 

ashore, two of the great arms are intact, and measure 8 feet 

each in length, and 15 inches round the base. The two ten- 

tacles attain a length of 30 feet. The mandibles are about 

4 inches across. The head, devoid of all appendages, weighed 

about 6 stone, and the eyes were about 15 inches in diameter. 

It is evident, from the supine condition of this monster, that 

it was very sick or in a dying condition when attacked ; other- 

wise, it would have escaped capture readily by diving. Certain 

exaggerations in the above account are probably due to the ig- 

norance rather than invention of the captors. 

In a further account of this animal,* Mr. A. G. More states 

that : 

The tentacles were 30 feet long when fresh (14 and 17 feet can 

still be made up from the pickled pieces), and a short arm 

measured 8 feet in length, by 15 inches around the base. The 

* Annals and Mag. of Nat. Hist., 4th ser., xvi, 123. 
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club of the tentacle, nearly 3 feet in length, is occupied in the 

centre of the palm by two rows of large stalked suckers, nearly 

1 inch in diameter, fourteen in each row; an alternating row of 

fourteen smaller suckers ($ in. diam ) occupies the margin on 

each side of the palm; these outer suckers had each a denticu- 

lated bony ring of about twenty-eight teeth, pointing inwards 

(the rings of the large inner suckers had probably been removed 

or fallen out before the specimens were examined). Just beneath 

where the large suckers end, there is a cluster of very small ones 

arranged closely in six transverse rows, and the extremity of the 

club has also a great number of small suckers, whilst a few nearly 

sessile ones are scattered on the inner surface of the peduncle. 

Most of these had no denticulations on the rings. The beak has 

a wide, strong tooth about the middle of the edge of the upper 

mandible, and a much narrower notch on the outer mandible, on 

each side. These specimens are now in the Museum of the Royal 

Society, at Dublin. 

In a collection of rare tracts relating to Irish history which 

was formed by a London bookseller named Thomas Thorpe, and 

is now deposited in the library of the Royal Dublin Society, 

there is a most curious record of the occurrence of an enormous 

cuttle-fish. The first three letters and the description are all 

printed, together with a rude drawing, upon the same side of one 

broad sheet, “ printed in London for Francis Smith, at the 

Elephant and Castle near the Royal Exchange in Cornhill.” The 

fourth letter is in manuscript, and the second broadsheet or 

advertisement was evidently printed in Dublin, so as to be dis- 

tributed in the form of a handbill. 

The drawing represents a cuttle-fish with broad ovate body 

covered by a loosely-folded mantle. A pointed extremity, or 

tail, with what appears like the two lobes of a fin, is shown as 

projecting beyond the mantle. The head bears two cnormous 

eyes, and above them rise on each side the eight short arms, each 

bearing two rows of suckers along their entire length. In the 

centre are seen the two longer arms or tentacles, which are 

drawn as thick as the rest, and are quite bare and smooth, with 

no suckers, tapering outwards into a point, as if the club, or 

expanded portion, had been torn off. But the most extraordinary 
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feature is the so-described extensible proboscis, which is repre- 

sented as rather thicker than the tentacular arms and is slightly 

expanded at the top, swelling into a small rounded knob or 

“head,” upon which two small eyes are roughly indicated, and 

which bears the mandibles. So circumstantial is the account 

given by the different persons concerned, and the minute details 

appear in the main to be so like truth, that Ido not see why the 

extensible proboscis should not be accepted as correct, though 

of course the little eyes may have been added as ornaments by 

the enterprising showman. ‘his character, if real, must neces- 

sarily be of generic value, and [ think that our Kerry “ monster,” 

not having yet received a scientific name, may very well be 

designated as Dinoteuthis proboscideus.* 

Appended to the above are several letters, dated 1673, from 

persons who had seen the cuttle and who describe it, with par- 

ticulars of its capture. I extract the following description : 

“This monster was taken at Dingle-I-cosh in the County ot 

Kerry, being driven up by a great storm in the month of October 

last, 1673; having two heads, one great head (out of which 

sprung a little head two foot or a yard from the great head) with 

two great eyes, each as big as a pewter dish, the length of it 

being about nineteen foot, bigger in the body than any horse, of 

the shape represented by this figure, having upon the great head 

ten horns, some of six some of eight or ten, one of eleven foot 

long, the biggest horns as big as a man’s leg, the least as his 

wrist, which horns it threw from it on all sides. And to it again 

to defend itself having two of the ten horns plain, and smooth 

that were the biggest and middle horns, the other eight had one 

hundred crowns a-piece, placed by two and two on each of them, 

in all 800 crowns, each crown having teeth, that tore anything 

that touched them, 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, that a man might put his finger in 

the hollow part of them, and had in them something like a pearl 

or eye in the middle ; over this monster’s back was a mantle of a 

* The extensible ‘‘ proboscis’ is a character common to the immense 
cephalopods of the North Atlantic, and the eyes situated upon it, were 
added, of course, ‘‘ by the enterprising showman.’’—G. W. T., JR. 
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bright red color, with a fringe round it, it hung down on both 

sides like a carpet on a table, falling back on each side, and 

faced with white, the crowns and mantle were glorious to behold: 

This monster had not one bone about him, nor fins nor scales, or 

feet, but had a smooth skin like a man’s belly. It swoom by 

the lappits of the mantle; the little head it could dart forth a 

yard from the great, and draw it in again at pleasure, being like a 

hawk’s beak, and having in the little head two tongues, by which, 

it is thought, it received all its nourishment: when it was dead 

and opened, the liver wayed thirty pounds. The man that took 

it came to Clonmel the fourth of this instant December, with two 

of the horns in a long box with the little head, and the figure of 

the fish drawn on a painted cloth, which was the full proportion 

of it, and he went up to Dublin, with an intent to shew it to the 

Lord Lieutenant.” 
The advent of this animal is thus described in a letter from 

Thomas Hooke (Dublin) to Mr. John Wickins (London), De- 

cember 23d, 1673: 

“That in the month of October last, I think about the 15th 

day, he was alone riding by the seaside, 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 sometimes afraid to look on it, 

and when he durst look on it, it was the most splendid sight that 

he ever saw; the Horns were so bespangled with those Crowns, 

as he calls them; they shewed, he saith, like Pearls or precious 

Stones; the Horns it could move and weild about the Head as a 

Snail doth, all the ten; the two long ones it mostly bore for- 

wards, the other eight mov’d too and fro every way; when it 

came to shore its 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 put them about the hinder parts, and 

began to draw it on shore, and saw it stirred not to hurt them, 

they grew bold, and went to pull with their hands on the Horns, 

but these Crowns so bit them, that they were forced to quit their 

hold: the crowns had teeth under every one of them, and had a 

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,” 
11 ; 
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A letter from a “ very Sober person in Dublin” mentions that 

“The head was not soe bigg as my fist, the mouth and two hard 

shells upon it very black and shap’d like to an Eagle’s Bill, but 

broader ; in the mouth there was two tongues, and (as the Man 

declared that tooke this monster) the Beast had naturall power 

to draw this head in or putt it out of the Body as necessity 

required.” 

Such are the essential portions of a communication made by 

Mr. A. G. More, F. L.8., to The Zoologist (page 4526, 1875). 

Whether the * Monster” shall be classified on the faith of Mr. 

More, as «a new cephalopod, or whether it would be better 

arranged among the [rish Bulls as a marine form thereof, I leave 

to the discrimination of my readers. Mr. Verrill, who is good 

authority, thinks it is Archileuthts monachus Steenstrup. 

The American Sportsman for Dec. 6th, 1873, contains a well- 

authenticated account of a huge cephalopod lately encountered 

in Conception Bay, Newfoundland, one of the longer arms of the 

sume having been secured and deposited in the St. John’s 

Museum. The full description of the monster as contributed by 

the Rev. M. Harvey, of St. John’s, may be thus condensed : 

Two fishermen while plying their vocation off Great Belle Island, 

Conception Bay, Oct. 26th, 1873, suddenly discovered, at a short 

distance from them, a dark shapeless mass floating on the sur- 

face of the water. Concluding that it was probably part of the 

cargo of some wrecked vessel, they approached, anticipating a 

valuable prize, and one of them struck the object with his boat- 

hook. Upon receiving the shock the dark heap became suddenly 

animated, and showed an intelligent face, with a pair of large 

prominent ghastly eyes, which seemed to gleam with intense 

ferocity, the creature at the same time exposing to view, and 

opening, its parrot-like beak with an apparently hostile and 

malignant purpose. The men were petrified with terror, and for 

a moment so fascinated by the horrible sight as to be powerless 

to stir. Before they had time to recover their presence of mind, 

the monster, now but a few feet from the boat, suddenly shot out 

from around its head several long arms of corpse-like fleshiness, 

grappling with them for the boat and seeking to envelop it in 

their folds. Only two of these reached the craft, and, owing to 
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their length, went completely over and beyond it. Seizing his 

hatchet with a desperate effort, one of the men succeeded in 

severing these limbs with a single well-delivered blow; and the 

creature finding itself worsted, immediately disappeared beneath 

the waters, leaving in the boat its amputated members as a 

trophy of the terrible encounter. One of the arms was. unfortu- 

nately destroyed before its value was known; but the other, 

when brought to St. John’s and examined by the Rev. M. 

Harvey, was found to measure no less than 19 feet; and the 

fisherman who acted as surgeon declares there must have been at 

least 6 feet more of this arm left attached to the monster’s 

body. This separated member,is described by Mr. Harvey as 

being livid in color and pointed at its extremity, where alone it 

is covered with rows of cartilaginous horny suckers, each about 

the size of a quarter-dollar. Unfortunately, the fishermen were 

too much frightened during the short time the adventure lasted 

to form a reliable opinion of the length of the animal’s body ; 

under the influence of terror they set it down at 40 feet, an 

estimate which, notwithstanding the extraordinary dimensions of 

the arm secured, must be received as a considerable exageeration.* 

Rey. Mr. Gabriel states that in the winter of 1870-71 two 

cuttle-fish were stranded on the beach near Lamalein, south 

coast of Newfoundland, which measured respectively 40 and 47 

feet. 

Mr. Murray refers also to a specimen caught at Logia Bay, 

near St. John’s, Newfoundland, November, 1873, which measured 

as follows: Body, 7 feet long; circumference, 5 feet; tail, fan- 

shaped, pointed at middle extremity, 2 feet; large arms, 6 to 7 

feet long, and 7 to 9 inches circumference, covered on the lower 

surface with about 100 denticulated cups ; tentacles, 24 feet long 

and 3 inches circumference, with the clubs armed with about 

eighty denticulated suckers. 

A very respectable person informs me that he has seen many 

of these gigantic squids upon the coast of Labrador; and that 

he measured the body of one 80 feet from beak to tail. He also 

states that a certain Mr. Haddon, a school inspector of this place 

* W.S. Kent, Zool. Proc., 178, 1874. Other accounts of this animal 
may be found in Am. Naturalist, viii, 120, 1874 ; Proc. Bost. Soc. N. H., 
xvi, 161, 1873. 
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measured one 90 feet. He tells me, moreover, that the monsters 

are edible.* 

Quite a literature has been accumulated within the past few 

years upon the gigantic cephalopods of Newfoundland, the 

occurrence of which has become rather frequent. The above 

extracts will enable our readers to form some idea of the size and 

appearance of these monsters. Further particulars may be ob- 

tained by those interested, from the papers of Messrs. Hyatt and 

Verrill, in the American Naturalist and American Journal of 

Science. 

The Great Cephalopods of the Pacific—Dom Pernetty 

(“* Voyage aux iles Malouines, ii, 76) thus expresses himself on 

the subject of. a cephalopod : 

“Tn the opinion of the sailors of the South Seas, the Cornet is 

the largest fish of the ocean. The seamen say also that they 

attach themselves and grapple with vessels. Our captain and 

his brother, who have made several voyages on the southern seas, 

have also assured me of this fact, but they added that they had 

not seen them of this size, but had. eaten of some of 150 weight 

or thereabouts.” . 

Molinay echoes Pernetty when, apropos to his Sepia tunicata, 

he says: ‘ The sailors exaggerate the size and strength of this 

animal; but it is sure that those taken in the seas of Chili do 

not weigh less than 150 pounds. To exhaust our incomplete in- 

formation concerning these animals, it is mentioned in the Jour. 

de Phys., ii, 1784, that a South Sea whaler in 1783 captured a 

Baleena, in the mouth of which was found the arm of a Poulpe 

27 feet long, and thick as a ship’s mast. The Balsena is known 

to live almost entirely, however, on very small pteropods ; it is the 

dolphin and the cachalot which feed on cephalopods.” 

In the second voyage of Capt. Cook,{ it is related that after 

having doubled Cape Horn, “Mr Banks found a great Sepia 

which appeared to be slain by the birds; its mutilated body 

floated on the water; it was very different from the cuttle-fish 

* Am. Nat., viii, 120, 1874. 

t ‘‘ Hist. Nat. Chili,’’ 173, 1789. 

+ ii, 301. 
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which are found in the European seas, for its arms, instead of 

suckers, were armed with a double range of claws, very sharp, 

resembling those of the cat, and which it could, like that animal, 

withdraw at will.” Parts of this mollusk having been sent to 

London, and placed in the Museum of the College of Surgeons, 

Owen examined them. He says: “ The fins have a rhomboidal 

form, which allowed the animal to swim both forwards and back- 

wards.” Comparing it with smaller specimens of the same 

species, and allowing a similar proportion for its arms, the entire 

animal must have exceeded 7 feet, its body being at least 4 feet 

in length. 

D’Orbigny recognized in this mollusk the distinctive charac- 

ters of his genus Enoploteuthis, and he called it H. Moline. 

Is it the same animal which Péron saw, and of which he too 

briefly speaks in his “ Voyage” (i, 18)? “The same day (Jan. 

9), not far from the island of Van Diemen, we perceived on the 

waves, at a little distance from the vessel, an enormous species 

of Sepia, probably a Calamary, of the size of a tun. It rolled 

noisily in the midst of the waves, and its large arms sprawling 

to their surface were agitated like enormous reptiles. Each of 

these arms was not less than 6 or 7 feet in length, by a diameter 

of 7 or 8 inches.” 
Prof. Brewer, of Yale College, has seen Octopi measuring 

14 feet from tip to tip of the expanded arms, in the San Fran- 

cisco markets.* 

In the winter of 1871-2, at Ilinlink, Unalashka, a large number 

of giant cuttles were stranded at various times. One of these, a 

species, apparently, of Pinnoctopus, measured 6 feet from tip 

to tip of the arms. ‘The color was white, ocellated with brick-red, 

and the larger suckers measured 25 inches across. 

A still more remarkable form, however, was subsequently 

obtained, perhaps the Onychoteuthis Bergi Licht, one specimen 

of which measured, from the posterior end of the body to the 

mutilated ends of the tentacular arms, 110 inches, with a body- 

girth of 3 feet, and weighing nearly 200 pounds. Another spec- 

imen more mutilated measured 80 inches in length. The larger 

* Am, Nat., vii, 94, 1873. 

+ There is evidently a mistake in measurement of the suckers ; perhaps 
millimetres, instead of inches, is intended. 
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one could hardly have been less than 10 feet long when perfect, 

the pen measuring 61 inches. The Octopus punctatus Gabb, 

which occurs at Sitka abundantly, reaches a length of 16 feet 

ora 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 

extreme tenuity toward their tips. 

There can be no doubt whatever that some cephalopods in the 

warmer seas attain an enormous bulk as well as length. Capt. 

KE. E. Smith, an experienced sperm-whaler, and a careful and 

intelligent observer, informs me that he has seen portions of 

“squid” arms vomited up by whales in their death-agony, as 
5 

large as a “beef-barrel,’’ with suckers on them “as big as a 

dinner-plate.”” I have no doubt: of the correctness of this state- 

ment.—W. H. Dati, Am. Naturalist, vii, 484, 1873. 

It seems that the celebrated * Kraken” of Denys Montfort has 

wandered into the Central Pacific Ocean, for Mr. Dall, in the 

above article, states that Mr. Henry G. Hanks saw, when on a 

voyage ina trading schooner among the South Sea Islands, a 

euttle-fish, near the-surface of the water, “as large as the 

schooner!” Mr. Dall naively adds, * while this is rather indefi- 

nite, still it indicates that specimens much larger than any yet 

recorded may probably exist in those regions.” 

In the * Mittheilungen der Deutschen Gesellschaft von Yoko- 

hama, Japan,’’? May, 1873, is an account of a large Ommastrephes 

found in the Japanese Seas. Its dimensions are :— 

Length of body to front edge of mantle, — . 6 feet. 

Length of head and neck, . ; : . 1 feet. 

Longest arm, . as * : 5 64 feet. 

The Great Cephalopods of the Middle Allantic.—It is to be 

remarked ‘that Denys Montfort relates several combats with 

gigantic Poulpes encountered near the African coast. The 

positive presence to-day of these animals in the same seas, leads 

one to believe that these fables had a foundation in fact. One 

can see at Saint Malo, in the chapel of St. Thomas, says our 

eredulous naturalist, an ex-voto representing the danger incurred 
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by a ship of this port whilst anchored on the coast of Angola. 

A Poulpe of dreadful dimensions attached itself to the vessel 

and attempted to sink it. Grandpré, author of a voyage to 

Africa, certifies to the existence of monstrous Poulpes at a 

certain distance from the land. Another sailor, Jean Magnus 

Dens, was, according to Montfort, attacked by a gigantic s¢ 

* Eneornet ”’ during the passage between the island of St. 

Helena and Cape Negro. 

Leaving these suspicious documents for the relations of those 

more worthy of confidence, we find the following in Quoy and 

Gaimard (“ Voy. Uranie” I, 2d:Part, 411): 

In the Atlantic Ocean, near the equator, we collected the 

remains of an enormous Calamary. What was left of it might 

weigh 100 pounds, and it was but a longitudinal moiety deprived 

of its tentacles, so that one can without exaggeration assign the 

weight of 200 pounds to the entire animal. 

Rang (** Manuel des Moll.,”? 86) is not less explicit. We have 

encountered in the middle of the ocean, a species quite distinct 

from the others, of a very dark red, having short arms, and the 

size of a tun. 

Mr. J. 8. George, of Nassau, N. P., Bahamas, mentions that 

a monster Octopus was found dead upon the beach. It was 10 

feet long, each arm measuring 5 feet; the weight was estimated 

at between 200 and 300 pounds. Mr. George adds “this is the 

first specimen I have seen during twenty-seven years’ residence 

in Bahamas. but they are known here traditionally of immense 

size.* 

On the 30th of November, 1860, the French steamer Alecton, 

commanded by Lieut. Bouyer, encountered, between Madeira 

and Teneriffe, an enormous Poulpe, which was swimming on the 

surface of the water. The animal measured 15 to 18 feet in 

length, without counting the formidable arms, covered with 

cups, which crowned its head. Its color was brick-red ; its eyes 

had a prodigious development and frightful fixity. Its mouth, 

like the beak of a parrot, could be opened to the extent of 18 

inches. Its body. fusiform but much swelled towards the centre, 

* Am. Naturalist, vi, 772, 1872. 
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presented an enormous mass, the weight of which has been esti- 

mated at more than 4400 pounds. Its fins, situated at the 

posterior extremity, were rounded in two fleshy lobes and of 

very large size. The commander of the vessel on perceiving it, 

halted upon his course and made preparations for capturing the 

monster. Guns were charged’ and harpoons hastily prepared ; 

but at the first discharge of the former, the animal dived under 

the ship and immediately appeared on the other side. Attacked 

again with harpoons, it disappeared two or three times, and, 

‘ach time that it reascended to the surface, its long arms 

writhed. The ship followed or arrested its course according to 

the movements of the animal. ‘This chase lasted more than three 

hours. The commander of the Alecton was determined to 

capture this new kind of enemy; nevertheless he did not dare 

to lower a boat, for a single arm of this cephalopod would suftice 

to overturn it. The harpoons which were launched at it pene- 

trated the flabby flesh and came out without success; several 

balls traversed it also unsuccessfully. Nevertheless it received 

one of them which appeared to wound it badly, causing it to 

vomit a great quantity of frothy matter and blood mixed with 

viscid matter which spread a strong odor of musk. It was at 

this instant that they succeeded in lassoing the animal, but the 

‘rope slid along the elastic body until arrested by the fins. 

Attempting to haul their prize aboard, they had already raised 

the greater part of the animal from the water when its enormous 

weight caused the rope to penetrate the flesh and separate the 

posterior portion of the body—which was drawn on board, 

whilst the rest disappeared in the sea. 

The above is condensed from a letter addressed to M. Moquin 

Tandon, by M. Sabin Bertholet, consul of France, at the Cana- 

ries, who saw the fragment alluded to, and received the relation 

of the commandant of the vessel. One of the officers made a 

sketch of this animal, which, in conjunction with the description, 

is considered by Messrs. Crosse and Fisher sufliciently exact to 

warrant them in determining it to belong to a new species of 

Loligo, which they name Z. Bouyert. The figure and description 

show but eight arms, but the elongated form of the body, the 

proportional shortness of the arms and the presence of the pos- 



GIGANTIC GCEPHALOPODS. 89 

terior fins, show it to have been one of the decapods. Probably 

the tentacular arms were either deficient or were not seen.* 

The fishermen mention the almost yearly occurrence at the 

Island of St. Paul, Indian Ocean, in the midst of schools of 

fishes of an enormous cephalopod, the dimensions of which 

exceed those of their boats, and which throws out of the water 

to a great distance, two long arms, covered with cups. Fearing 

to approach the creature, they hastily returned into the crater as 

soon as they saw it.+ 

We add, that on the 2d November, following an extremely 

violent tide, one of these monstrous cephalopods came ashore. 

It did not measure less than 22 feet from the extremity of the 

fins to those of the tentacular arms. M. Cazin immediately pho- 

tographed the animal as it lay extended on the shore, and this 

photograph we have reproduced. 

Ina preliminary report, addressed to the Academy of Sciences, 

I have mentioned this great cephalopod, and identified it with the 

genus Architeuthis of Steenstrup. Its dimensions, its circular 

cups, garnished with a finely denticulated corncous ring, their 

disposition on the arms, seemed to indicate this aflinity, but 

certain other characters remove it; in particular, the singularly 

blunt form of the arms, which appear shortly truncated instead 

of terminating in a point, as in all other cephalopods, as well as 

the inferior termination, entirely different, of the dorsal bone. 

It must certainly constitute, among the gigantic Ommastrephes, 

a new genus, which I hasten to dedicate to Commandant 
Mouchez.t 

Young individuals of Sepia, born in summer, had not exceeded 

the size of about an inch in three months, although adults are 

known of the size of 18 inches and more. The great differences 

in bulk of the same species indicate that, unlike the superior 

g their life. The 

common Poulpe, nearly 10 feet long, seen by M. Vérany, must 

have been very old. Admitting these premises, the question 

vertebrates, their growth may- continue durin 

occurs, are the gigantic individuals abnormally sized specimens 

of common species, or does their size indicate specific distinet- 

* Jour. de Conch., 3d ser., ii, p. 135, 1862. 
+ St. Paul is a voleanic island, the crater of which is submerged, 

¢ Velain. Archives Zool. Expér., vi, 83, 1877. 

12 
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ness’ In favor of the first hypothesis, it may be said that: 

I. In nearly all the great divisions of the cephalopods, gigantic 

individuals have been observed; II. Monstrous specimens of 

Ammonites, Nautilus, etc., are found among the fossil cephalo- 

pods, also; III. That the rarity itself of the occurrence of these 

large individuals would be presumptive evidence of the abnormal 

development of a species usually much smaller; for example, 

the great L. Bouyert is perhaps the same species as cephalopods 

seen by the fishermen of the Canaries, and which do not exceed 

about 6 feet. On the other hand, it may be supposed: I. That 

the rarity of these immense animals is due to their habits as 

well as their size, that they frequent very great depths, and that 

we consequently only encounter feeble or half-dead individuals ; 

II. That the size of some of them is so out of proportion with 

the ordinary size of related species, that it is wiser to consider 

them distinct. Messrs. Crosse and Fisher, in concluding the 

observations of which the above is a succinct resumé, express 

a guarded preference for the first hypothesis.* 
c 

Fabulous Cephalopods.—We lave already alluded to Denys 

Montfort’s ** Colossal Poulpe,” which, entwining its arms about 

the masts of a ship, nearly caused the destruction of the vessel. 

Among the extraordinary mistakes or inventions with which 

the dawn of natural history has been encumbered, one of the 

most remarkable is the six-armed poulpe or Sepia hexapodia of 

Molina, in the “ Hist. Nat. del Chili,” 1782. It was adopted by 

Gmelin under the name of Sepia hexapus, and by Bose, Turton 

and Ocken; and Denys Montfort has composed and published 

an imaginary figure of this strange beast in accordance with 

Molina’s description. Férussac (Ann. Sc. Nal. Zool., iv, 113, 

1835) has given a history of this animal, in which he shows that 

the Spectre, an orthopterous insect, is the original of this 

“species 3”? which, in addition to its six arms, possessed a six- 

jointed body. Montfort’s figure is reproduced in our frontis- 

piece, in connection with that of the “colossal poulpe” with 

which his fervid imagination has enriched science. 

* Jour. de Conch., 3d ser., ii, 139, 1862. 
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Denys Montfort’s monster is outdone, however, by the Nor- 

wegian Kraken deseribed by Bishop Erie Pontoppidan as an 

animal, the largest in creation, whose body rises above the surface 

of the water like a mountain, and its arms like the masts of ships, 

and a whole regiment of soldiers could easily go through their 

manoeuvres on its back. This almost marvelous account is con- 

firmed by what happened to the Bishop of Nidros, who, discov- 

ering one of these gigantic monsters asleep in the sun, naturally 

mistook it for a large rock, and raised an altar on its surface, 

where he celebrated Mass. The good-natured Kraken permitted 

the worthy Bishop to finish the ceremony and regain the shore, 

before disappearing beneath the waves. After this account, who 

Shall believe the malicious inventions of Victor Hugo and Denys 

Montfort? A celebrated Kraken of antiquity was the Hydra of 

Lerna, destroyed by Hercules. 

Among the curious inventions of ancient and modern roman- 

cists upon the subject of the octopod or poulp, none is more 

bizarre than the description given of it in Victor Hugo’s novel, 

“The Toilers of the Sea.” That author invests the animal with 

astrange organization and stranger feelings: this ‘jelly seasoned 

with hatred has but one opening in the centre of his radial. Is 

this only hiatus the anus? Is it the mouth? It is both. The 

same opening performs both functions. It is entrance and out- 

let.” Again, he denies to the creature a beak, yet he makes it 

powerful for the destruction of human life. A very caustic crit- 

icism on this work of M. Hugo, by Mr. Henri Crosse, under the 

title of ** A’ well-abused Mollusk,’”’ was printed in Journal de 

Conchyliologie, 1866, and a translation of it was published in 

“Am. Jour. Conch.,” ii, 294. 

Cephalopods in their Relations with Other Animals.* 

The number of cephalopods of small size is excessively great, 

but they become the prey of a multitude of enemies. On the 

10th Jan., 1858, the Dutch ship Vriendentrouw sailed for two 

hours.through dead Loligos, covering the surface of the sea as 

* A list of animals parasitic upon the Cephalopoda, is given by Kefer- 
stein (Bronn’s Klassen und Ordnungen). 
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far as the eye of the lookout could reach. Mr. Vrolik found in 

the stomach of a Hyperoodon about ten thousand mandibles of 

-Loligo.* 

The cephalopoda are essentially carnivorous; their nourish- 

ment is derived from fish, the migrations of which they follow, 

and from Pteropod mollusca. Certain sedentary species eat 

crustaceans, nudibranchiate mollusks and bryozoa. After their 

exclusion, the young prey upon polyps, notably on those of the 

family Gorgonidz, so common on the Algerine coast, and of 

which, some perhaps furnish the material necessary for the growth 

or solidification of the cuttle-bone. <A little larger, they attack 

with avidity those elegant chaplets of pearls, the rainbow-hued 

egos of Eolis and Doris. 

The chief article of food of the sperm whale is squid, of which 

they vomit large quantities in their death agony. Capt. Pease 

thinks that the whales take them by swimming with the mouth 

so wide open that the lower jaw stands at nearly right angles 

with the upper. Squid, he thinks, will grasp at the jaw as the 

whale passes among them, and are cut in fragments by the sudden 

closure of the jaws. He stoutly maintains that he has seen frag- 

ments of squid, where the whales had cut them in two, exposing 

the cavity of the body, which was as large over as the head of 

a forty-gallon cask. In one case he saw the head of a squid 

which he believes to have been as large as a sugar hogshead.{ 

It is the opinion of almost all whalemen, that the sperm whale 

feeds wholly on squid. Capt. Daniel McKenzie, of New Bedford, 

says: “* The smaller kind they eat is found near the surface, and 

is from 2 to 3 feet in length; the larger kind, which prob- 

ably have their haunts deep in the sea, must be of immense size. 

[I have seen very large junks floating on the surface entirely 

shapeless.”. Capt. Francis Post says: ‘* Whales in the agony of 

death, frequently eject from their stomach pieces as large as the 

bulk of a barrel, and these in large quantities. Large pieces of 

* Harting, in ‘Verh. K. Akad. Weten.,’’ Amsterdam, ix, 12, 1861. 
Trebius Niger speaks of squids darting into the air in such numbers as to 
sink the ships upon which they fall, by their weight. 

+ Aucapitaine, Rev. et Mag. Zool., 289, 1862. 

{ Shaler, Am. Naturalist, vii, 3, 1873. 



: AMBERGRIS. 93 

squid are often seen floating on the sea, which whalers consider 

indicate good whale-ground.” * 

Apropos to this subject is the following ** Note on the Origin, 

of Ambergris,” published by Mr. H. Crosse in Jour. Conchyl. 

(3 ser., iii, 204, 1863): | 

All the world is acquainted with ambergris, so frequently used 

as a perfume, either singly or in combination with other sub- 

stances; but the singular conditions under which it is produced 

are by no means so well known. It is produced by the cetaceans 

‘alled cachelots, and is simply a result of digestion, a sort of 

intestinal calculus, a coprolite. This has been confirmed by 

numerous observers, including both scientific men and whalers. 

It is formed into balls of various sizes in the digestive canal and 

appears with the excrement. It is probably caused by an un- 

healthy state of the animal, as the quantity differs in different 

individuals from a few to a hundred. kilogrammes, according to 

whalers, and some animals have none. It is encountered in 

many parts of the world, floating on the surface of the water, 

than which it is much lighter. And now for the connection of 

this substance with our subject. The Cetaceans consume large 

quantities of cephalopods as food,and many of these latter when 

living exhale a strong odor of musk; among these may be espe- 

cially mentioned Lledone moschatus, and the gigantic Loligo 

Bouyeri. Now amidst the amberegris are found portions of the 

corneous mandibles of cephalopods, which the digestion of the 

whale has not been able to destroy. The ambergris is then, 

without the least doubt, the result of the intemperate eating of 

cephalopods. Some of our readers who appreciate the delicate 

perfume of ambergris, will scarcely thank us for revealing to 

them in what a‘singular laboratory it is really prepared ; but we 

cannot change the reality of things—and. such persons can, if it 

seem good to them, employ for the future perfumes of less pro- 

saie origin. 

Cuttle-fish are used so extensively for bait at Newfoundland, 

that half of all the cod taken is fished with them. The cuttle 

oceurs “in vast abundance, but at different times on different 

coasts ; for example, at St. Pierre in July,on the southern coasts 

* Am. Naturalist. vii, 90, 1875. 



94 CEPHALOPODS AS FOOD. 

of Newfoundland only in August, and in Bouna Bay first in Sep- 

tember. Its vast shoals present a curious appearance, by their 

strongly twisted, compact form. When they approach, hundreds 

of vessels are ready for their capture. At this season of the 

year, the sea on the coast of St. Pierre is covered with from 400 

to 500 sail of English and French ships, engaged in the cuttle- 

fish fishery. During violent gales of wind, hundreds of tons of 

them are often thrown up together in beds on the flat beaches, 

the decay of which spreads an intolerable effluvium around. — It 

is made no use of, except for bait; and as it maintains itself in 

deeper water than the capelan, instead of nets being used to take 

it, it is jigged—a jigger being a number of hooks radiating from 

a fixed centre, made for the purpose. The cod is in best condi- 

tion after having fed on it. Another method of taking them is 

sometimes resorted to. Fires are made all alone the shore 

during the night, when the loligo, attracted by the light, ap- 

proaches too near for his safety, and is left on the strand by the 

recess of the tide, when the fishermen go to gather them.” * 

Cuttle-fish are extensively used by man as food, throughout 

the world; and some of the species are highly esteemed by epi- 

cures. In treating of the natural history of the ordinary Kuro- 

pean species, we shall have occasion to mention some of the 

methods of fishing them: it will suflice to narrate here the 

manner in which they are secured by some of the less civilized 

races of man. 

In the Polynesian Islands, the natives have a curious contriv- 

ance for catching cuttle-fish. It consists of a straight piece of 

hard wood a foot long, round and polished, and not half an ineh 

in diameter. Near one end of it, a number of beautiful pieces 

of the cowrie, or tiger shell are fastened one over another, like 

the seales of a fish, until it is nearly the size of a turkey’s egg, 

and resembles the cowrie. It is suspended in a horizontal posi- 

tion by a strong line, and lowered by the fisherman from a small 

canoe till it nearly reaches the bottom. The fisherman jerks the 

line to cause the shell to move, as if it were alive, and the jerking 

motion is ealled *tootoofe,” the name of the contrivance. The 

euttle-fish, attracted by the cowries, darts out one of its arms, 

* Hdinh. New Phil. Journ., viii, 395. 
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and then another, and so on, until it is quite fastened among the 

openings between the pieces of the cowrie, when it is drawn up 

into the canoe and secured.* 

A species of Ommastrephes is extensively fished in Japan. 

Mr. Arthur Adams related that off Nisi-Bama in the Oki Islands, 

he saw a number of lights moving upon the surface of the water, in 

all directions, which he found were used to attract the cephalopods 

to the surface; where they were secured by a jig, an iron shank 

terminated by a circle of recurved hooks. Mr. Adams visited a 

small fishing village near the Hakodadi, where he saw hundreds 

of thousands of squids, cleaned and stretched on bamboo sticks, 

suspended on lines to dry in the sun and air. 

The natives of the New Hebrides, New Caledonia, and the Fee- 

gee group of islands, capture the Nautilus, and use it as an article 

of food. They take them in their fish-falls, in from three to five 

fathoms of water; the bait they use is the Echinus. They are 

very fond of them. In some of the islands they make a kind of 

soup of them. At the Island of Ware, about 30 miles from New 

Caledonia, they are roasted, and taste like whelks (Buccinum). 

The Feegeans esteem the Pearly Nautilus highly as an agree- 

able viand, and their mode of capturing it for the embers or the 

pot, is not a little interesting. When the water is smooth, so 

that the bottom at several fathoms of depth, near the border of 

the reef, may be distinctly seen, the fisherman in his little frail 

‘anoe scrutinizes the sands and the coral masses below, to dis- 

cover the animal in its favorite haunts. The experienced eye of 

the native may probably encounter it in its usual position, cling- 

ing to some prominent ledge, with the shell turned downwards. 

The tackle consists, first, of « large round wicker-work basket, 

shaped very much like a cage rat-trap, having an opening above, 

with a circlet of points directed inwards, so as to permit of entry, 

but preclude escape ; secondly, a rough piece of native rope, of 

suflicient length to reach the bottom; and thirdly, a small piece 

of branched wood, with the branches sharpened to form a sort of 

grapnel, to which a perforated stone is attached, answering the 

purpose of asinker, The basket is now weighted with stones, well- 

baited with boiled cray-fish, and then dropped gently down near 

*  Lovell’s Edible British Mollusks,”’ p. 167. 
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the victim. The trap is now either closely watched, or a mark 

is placed upon the spot, and the fisherman pursues his avocation 

upon other parts of the reef, until a certain period has elapsed, 

when he returns, and in all probability finds the Nautilus in his cage 

feeding upon the bait. The grapnel is now carefully let down, 

and having entered the basket through the opening on top, a 

dexterous movement of the hand fixes one or more of the points 

or hooks, and the prize is safely hoisted into the canoe. 

The Pearly Nautilus is not found at the Navigator group of 

islands in the South Seas, and the shells form there an important 

article of exchange. They are brought by European vessels 

from New Caledonia and the Feegee Islands as articles of trade, 

and are bartered with the natives at the rate of four for a dollar 

or one shilling each. I am told it is indifferent to the natives if 

the shells are old or rather damaged, as they use the chambered 

portion for ornament, rubbing them down to suit the various 

purposes to which they apply them. They also make armlets 

and other ornaments from the shell. A vessel arrived at Sydney 

from New Caledonia with several tons of these shells, which 

were disposed of as an article of trade to the Navigator and 

Friendly Islands; they were sold at Sydney at about 1$d. each. 

I have seen a very elegant fillet formed of these shells (of very 

small size), brought from the Samoan Islands, the brilliancy of 

which was that of the most highly burnished silver. They are 

used by the natives in war, and are highly valued; this one 

costing twenty dollars. The shells are fixed to a small midrib of 

cocoa nut leafy which supports them on a worked band of sinnet ; 

upon this, under the row of seventeen shells, small pieces of the 

same pearly shell were placed to add to the ornamental effect. 

The length of the band was 12 inches (not including the tying 

strings) and the depth 3 inches.* 

In India elegant drinking cups are made of Nautilus Pompilius, 

the exterior coating being relieved by carving on the inner 

pearly lamina; or it is sometimes grotesquely painted. Cameo 

carving on the shell of the Nautilus is extensively practised in 

England and other countries, and shells thus prepared are highly 

valued as ornaments. 

* Dr, George Bennett, Proc. Zool. Soc., 226, 1859. 
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Mr. Vice-Consul Green, in a recent report, furnishes some 

novel and interesting particulars as to the fishing and trade in 

cephalopods in the Tunis waters. Octopodia and polypi are the 

trade names under which these cephalopods are known in the 

Levant and Greek markets, where they are solely imported for 

consumption during Lent, the orthodox Church not including 

them in the prohibition against the use of flesh in seasons of 

religious abstinence. 

They prefer rocky shallows, and visit these waters, coming 

from the open sea, in the months of January, February and 

March. A considerable number of octopodia, however, remain 

permanently near the shores; but it has been observed that when 

their fry, locally called “ muschi,”’ are numerous from the month 

of June to August, the fishing of the coming season is sure to 

be abundant, whilst the reverse is the case if they appear in 

numbers in November and December. In a good season, the 

several villages on the Island of Karkenah supply about 3000 

ewts., and the Jubah waters a third part of this quantity. On 

the shores from the village of Luesa to that of Chenies, in the 

tulf of Khabs, the natives collect from 4 to 5 ewts. of cuttle-fish 

a day, during the season; but this supply generally serves for 

the consumption of the regency. 

The Tunisian Government claims a third of all the polypi 

fished upon its coast. The selling price varies from 25 to 50 

shillings per ewt. Polypi are prepared for exportation by simply 

salting and drying them. Malta receives the largest share of 

the Tunisian polypi, but they are only sent to that island for 

ultimate transportation to Greece and other parts of the Levant. 

Portugal is one of the few countries that competes with Tunis 

in supplying the Greek markets with polypi. In Greece they 

are either sold after being pickled, at from £12.16s., to £15.9s., 

the cantar of 176 lbs., or in their original dried state, at £12 to 

£14, but these prices fluctuate according to the results of the 

season’s fishing. 

On the first arrival of the octopodia in the shallows, they keep 

in masses or shoals, but speedily separate in search of shelter 

among the rocks near the beach, covered by only one or two feet 

of water, and in the stony localities prepared for them by the 

fishermen, in order to frustrate (?) the depositing of their spawn. 

Polypi are taken in deep water by means of earthen jars strung 
13 
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together and lowered to the bottom of the sea, where they are 

allowed to remain for a certain number of hours, and in which 

the animals introduce themselves. Frequently from eight to ten 

polypi are taken from every jar at each visit of the fishermen. 

In less deep water earthenware drain-pipes are placed side by 

side, for distances frequently exceeding half a mile in length, 

and in these also they enter, and are taken by the fishermen. 

As they are attracted by white and all smooth and bright sub- 

stances, the natives deck places in the creeks and hollows in the 

rocks, with white rocks and shells, over which the polypi spread 

themselves, and are caught from four to eight at a time. But 

the most successful manner of securing them is pursued by the 

inhabitants of Karkenah, who form long lanes and labyrinths in 

the shallows, by planting the butt-ends of palm branches at short 

distances from each other, and these constructions extend over 

spaces of two or more miles. On the ebb of the tide (the fall is 

here about 10 feet) the octopodia are found in the pools inside 

the enclosures, and are easily collected by the fishermen, who 

string them in bunches of fifty each, and from eight to ten of 

these bunches, called “risina,’” are secured daily during the 

season, by every boat’s crew of four men.—SimMonps, Commer- 

cial Products of the Sea. 

Dried cuttle-fish form a large article of export from Japan to 

China. They are called susume, and are brought chiefly from 

Esasi, Matsmai, and the west coast of Yesso, Fugaro and Yet- 

zidzen, generally during February and October. During the 

quarter ending June, 1872, the imports into the three Chinese 

ports of Kinkiang, Shanghai and Ningpo, aggregated 4198 picals 

= 5222 cwt.—IBIp. 

For the benefit of epicures, I transcribe the following recipes 

from Lovell’s ** Edible Mollusks: ” 

“In Spain the cuttle-fishes (Loligo ?) ‘ecalamares’ are eaten, 

and are either broiled on a gridiron, or stewed in red wine in an 

earthen jar; after which you may broil them if you like, or 

serve them in the wine, or stew them, adding, after they are 

tender, a little flour, and the yolk of an egg well beaten, and 

this is considered the most wholesome way of dressing them. 

“ Spanish Method of Stewing Cuttles.—Stew them over a very 

slow fire in oil or butter, and, before serving, add a little water, 
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salt, bread-crumbs, saffron, and a sowpgon of new honey or 

sugar. 
“ Jersey Method of Cooking Cuttle-Fish.—Boil them for ten 

minutes, then take them out, and the skin will come off like a 

glove, leaving the fish like so many sticks of horseradish. Then 

boil them for an hour longer; take them out and cut them up, 

and fry them with onions. Some prefer slices of bacon fried 

with them instead of onions, and served up with milk sauce. 

They are plentiful about October, and large ones are sold in the 

market at a penny each. 

“The Italians fry cuttles in oil; they taste like skate. 

“In Normandy a dish of cuttle-fish is divided in the centre by 

a slice of toast; on one side of the toast is a mass of cuttle-fish 

stewed with a white sauce, and on the other, a pile of them beau- 

tifully fried, of a clear even color, and without the slightest 

appearance of grease. The flour of haricot-bean, very finely 

ground, and which is as good as bread-crumbs, is added. 

“ Weymouth Recipe for Cooking ‘Scuttle.’—Cut off the head 

and feelers, and take out the white bone; then boil for a short 

time till tender,—generally ten minutes or so will suffice. It is 

said to taste like lobster.” 

Contrast these recipes with that of the cook in Alexis’ “* Wicked 

Woman:?”’ 

‘‘ Now these three cuttle-fish I have just bought 
For one small drachma ; and when I have cut off 
Their feelers and their fins, I then shall boil them, 
And cutting up the main part of their meat 
Into small dice, and rubbing in some salt 
(After the guests already are set down), 
I then shall put them in the frying-pan, 
And serve up hot towards the end of supper.”’ 

Atheneus IT, bk. 7, ¢. 124. 

‘*Good-sized polypus in season 
Should be boiled, —to roast them’s treason, 
But if early, and not big, 
Roast them ; boiled ain't worth a fig.”’ 

Atheneus, Detpnosophists I, bk. 1, c. 8, p. 8. 

Alexis speaks thus of cooking the Teuthis: 

‘“T took the teuthides, cut off their fins, 
Adding a little fat, I then did sprinkle 
Some thin shred herbs o’er all for seasoning.”’ 

Athen. Deipnosophists. 
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And Antiphanes in his ‘Female Fisher,” says (referring to 

the ink): 

‘Give me some cuttle-fish first. O Hercules, 
They’ve dirtied every place with ink ; here take them 
And wash them clean.’’ 

Anaxilaus states, according to Pliny, that the ink of the Sepia 

is possessed of such remarkable potency, that if it is put into a 

lamp, the light will become entirely changed, and all present 

will look as black as Ethiopians.* 

‘** At the nuptial feast of Iphicrates, who married the daughter 

of Cotys, King of Thrace, a hundred polypi and sepiz were 

served up. The Greek epicures prized them most when they 

were in a pregnant condition, and had them cooked with high 

sauces; while the hardy Lacedsemonian boiled the animals 

entire, and was not disgusted with the black broth formed by 

their inky liquor diffusing itself in the water. The Octopus or 

Polypus was held in highest estimation. The good old story of 

Philoxenus may be quoted in illustration : 

“*¢ Of all fish-eaters . 
None sure excell’d the lyric bard Philoxenus. 
’Twas a prodigious twist ! At Syracuse 
Fate threw him on the fish called ‘ Many-feet.’ 
He purchas’d it and drest it; and the whole, 
sate me the head, form’d but a single swallow. 
A crudity ensued—the doctor came, 
And the first glance inform’d him things went wrong. 
And ‘Friend,’ quoth he, ‘if thou hast aught to set 
In order, to it straight ;—pass but seven hours, 
And thou and life must take a long farewell.’ 
‘l’ve naught to do,’ replied the bard : ‘all’s right 
And tight about me. ; 

I were loath, how e’ er, 
To troop with less than all my gear about me ;— 
Good doctor, be my helper then to what 
temains of that same blessed Many-feet.’ ”’ 

Johnston's Introd., Conch. 44. 

Those of our readers who desire to pursue the antiquities of 

our subject, are respectfully referred to the veritable “ Natural 

History”? of Aldrovandi. Those who prefer modern marvels, 

will find a choice assortment in a paper entitled: ‘The Cuttle- 

Fish and its Allies,” published in the Popular Science Monthly, 

January, 1879. 

* Lovell, Hdible Mollusks, p. 174. 
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SYSTEMATIC. 

Crass CEPHALOPODA. 

Head large, separate from the body, furnished with complex 

eyes; mouth with a pair of mandibles or beaks, resembling those 

of a parrot, edged with fleshy lips, and surrounded by a circle 

of arms. 

Order 1. Disrancutata.—Breathing by a single pair of inter- 

nal symmetrical branchiz or gills. Eyes sessile. Mandibles 

horny. Arms, eight or ten, furnished with rows of acetabule or 

suckers. Body sometimes laterally or posteriorly finned. Shell 

internal, or none. 

Order 2. TETRABRANCHIATA.—Breathing by two pair of bran- 

chize. Mandibles shelly. Arms very numerous, without suck- 

ers. Shell external, chambered; capable of containing the 

animal. 
OrpEer I. DIBRANCHIATA. 

Sub-Order 1. Ocropopa.—Arms eight, sessile ; no shell.* 

Sub-Order 2. Decapopa.—Ten arms, of which eight are sessile, 

and two (longer) tentacular. Shell internal. 

Sus-OrpER I. OCTOPODA. 

(Littoral. ) 

Family 1. Ocropop1ip#. Mantle supported by fleshy bands. 

No cephalic aquiferous pores. Arms subulate, elongated, more 

or less united by webs; their suckers sessile. 

(Pelagic.) 

Family 2. TrREMocTOPIDA (PHILONEXID#). Front of mantle 

supported by two buttons at the base of the siphuncle, fitting 

into grooves on the inner side of the mantle. Aquiferous pores 

on the back of the head. Suckers pedunculated. 

Family 3. ArconauTIp&. Mantle supported by two buttons 

fitting into grooves at the base of the siphuncle. The two upper 

or dorsal arms (in the female only) expanding into velamenta 

or broad webs at their extremity, from which an egg-nest (shell) 

*The so-called external shell of the argonaut, is the egg-nest of the 
female. 
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is secreted. Cups slightly pedicelled. A pair of aquiferous 

pores at the upper hinder angle of the eye. 

Sus-OrpDER II. DECAPODA. 

A. Decapoda chondrophora. Internal shell horny. 

a. Myopsida. Eyes covered by the skin: mostly littoral species. 

Family 4. Lonreinipa. Body rather long; buccal skin some- 

times armed with suckers; tentacular arms only partially retrac- 

tile; fins lateral-terminal. Inner shell or gladius as long as the 

back. 

Family 5. Sepronip#. Body short; buccal skin without suck- 

ers; tentacular arms completely retractile; fins short, in the 

middle of the sides of the back. Gladius only about half as 

long as the body. 

b. Otgopside. Hyes naked : pelagic species. 

Family 6. Crancuiip&. Body rounded; mantle united to the 

head by a cervical band, and upon either side connate with the 

base of the siphon; head small, with large eyes; arms short; 

tentacles long; siphon long, not fastened to the head, and with 

or without inner valve. Shell as long as the body, small, 

lance-like. 

Family 7. CHiroreEuTHIDa&. Body rather long; mantle sup- 

ported on the body by cartilaginous ridges; sessile arms, long, 

partially webbed; tentacles very long; siphon short, without 

attachment to the head or valve. Shell or gladius small, long, 

lance-like. 

Family 8. THYSANOTEUTHID&. Body rather long or oval; 

mantle supported by cartilaginous ridges and grooves; arms 

free ; siphon united to the head by two bands. Gladius dart-like. 

Family 9. OnycnorEuTHIDm. Body long, cylindrical ; mantle 

supported by cartilaginous projections; eyes with a lachry- 

mal sinus; arms or tentacles armed with hooks; siphon with or 

without bands and valve. Gladius generally lancet-form, with 

an end-conus. 

Family 10. OMMASTREPHIDs. Body long, cylindrical; arms 

short, armed with suckers only; the short tentacular arms non- 

retractile ; siphon valved, united by bands to the head. Shell 

small, lancet-form, with an end-conus. 
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B. Decapoda caleiphora. Internal shell calcareous. 

Family 11. Seprrpa. Eyes covered by skin; littoral. Body 

oval, with long lateral fins, uniting behind ; mantle supported by 

sartilaginous tubercles fitting into sockets on the neck and 

siphon; arms with suckers, tentacular arms entirely retractile ; 

siphon valved. Shell (cuttle-bone, sepion or sepiostaire) broad, 

flat, thickened internally by numerous plates ; terminating behind 

in a hollow, imperfectly chambered apex or mucro, without con- 

necting siphon. 

Family 12. BELosepirp®. (Fossil only.) Shell like Sepia, but 

the walls of the chambers of the mucro pierced by small holes, 

indicating the existence of a connecting siphon. Animal un- 

known. 

Family 13. BELEMNITIDa. (Fossilonly.) Animal, arms with 

hooks. Shell a pen (pro-ostracum) attached to a chambered cone 

(phragmocone), the partitions of which are pierced by a sub- 

marginal, ventrally-placed siphuncle; at the hinder end the 

phragmocone is enveloped by a rostrum. 

Family 14. Sprrutip#. Animal, body oblong, with minute 

terminal fins; mantle supported by a cervical and two ventral 

ridges and grooves ; arms with six rows of minute cups, tentacu- 

lar arms elongated ; siphon valved. Shell spiral, whorls on the 

same plane, not. in connection, chambered ; chambers connected 

by a ventral siphon, invested by a series of cone-shaped tubes, 

one for each chamber. The shell is placed vertically in the end 

of the body, and is held in place by side flaps of the mantle. 

I have adopted the above succession of families as indicating 

a progression from the so-called naked octopods with the inter- 

nal shell represented by cartilaginous styles, through the car- 

tilaginous-shelled cirroteuthis, to the decapods with horny pens: 

—then those with calcareous plates and minute initial chambers, 

the latter of which gradually become larger, are siphunculated, 

curve, become spiral and thus form a passage into the fossil 

tetrabranchiates and the externally shelled Nautilus. It is not 

impossible, that, among the ancient genera, the structure of the 

animals was such as to bridge over the gulf which now exists 

between the two orders, and it has been recently maintained by 

M. Munier-Chalmas, and more cautiously advanced by Dr. Paul 
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Fischer (see ante, p. 55), that many of these genera were really 

dibranchiate, and should be ranged with Spirula rather than 

with Nautilus. I shall imitate the reserve of the latter gentle- 

man, by making no change in the classification of these fossil 

forms 

Family I. OCTOPODID_E. 

Synopsis of Genera. 

a. Arms with two rows of suckers. 

* Body not finned. 

Octopus. Body rounded. Armslong. Suckers sessile. Third right arm 

of male hectocotylized. 

Cistorus. Differs from Octopus in having a small aquiferous system, 

consisting of a bag with a small pore at its lower edge, upon the web 

between each arm. 

Scaure@us. Body oval; wider than the head; arms short; cups with 

narrowed bases. Third left arm hectocotylized. 

* * Body finned. 

PINNOCTOPUS. 

b. Arms with a single row of suckers. 

* Not finned. 

ELEDONE. Body rounded, without fins. Third right arm hectocotylized. 

Bouir“2NnaA. More gelatinous than Eledone; suckers smaller, less 

developed. 
** Pinned. 

CIRROTEUTHIS. Body with two transverse medial fins ; mantle united 

to the head nearly all round, by a cervical band; arms united by a 

web nearly to their tips. 

Family Il. TREMOCTOPID &. 

Tremoctopus. Body rounded, head large, band of the neck very small. 

Funnel short. Two aquiferous pores in the neck. Third right arm hee- 

tocotylized, fringed on the sides, and developed in a sack-like aper- 

ture on the side of the head. 

ParasirraA. Body rounded; head small and short; neck-band rather 

broad. Funnel long. No water pores in the neck, two at the base of 

the siphon. Third right arm hectocotylized, not fringed, developed from 

a pedicelled sack. Male very different from the larger female. 

HauirHron. Arm only known. With bell-shaped cups, having lily- 

like borders. 
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Family III. ARGONAUTID Ai. 

ARGONAUTA. Characters those of the family. Third right arm _ hec- 

tocotylized. 

Family IV. LOLIGINID&. 
Louieo. Body long, with posterior rhombic fins united behind ; mantle 

supported by a cervical ridge and by cup-like cartilages on the base of 

the funnel or siphon ; siphon valved, attached by bands to the head ; 

arms with two rows of suckers provided with horny, dentated rings ; 

tentacular arms with four rows of suckers on their clubs. Fourth left 

arm hectocotylized at its extremity. Gladius feather-like, its shaft 

keeled on the ventral side. : 

Loxiotus. Body rather long, with posterior round fins united behind ; 

siphon not attached to the head. Fourth left arm hectocotylized in its 

entire length. Gladius feather-like, broad. Otherwise asin Loligo. 

Sepioreuruis. Body rather long or oval, with small lateral fins extending 

its entire length ; siphon attached to the head by muscular bands ; 

buceal skin, with seven projections covered with suckers; a strong 

wrinkle behind the eyes. Fourth left arm’ hectocotylized at its 

extremity. Otherwise like Loligo. 

TrEutTHopsis. (Fossil only.) Pen or gladius dilated and _ spatulate 

behind, its wings curved towards the ventral side somewhat spoon-like. 

Lerroteurals. (Fossil only.) Shaft of the pen enlarging from a point to 

a broad blade in front, with long lateral wings starting from the 

posterior pointed end. 

BELEMNOSEPIA. (Fossil only.) Like Leptoteuthis and perhaps not 

separable from it. The shaft is more triangular, and the lateral wings 

broader, with more rounded outlines. 

BeLotgEvuTsHIs. (Fossil only.) Shaft lozenge-shaped, pointed at each end, 

with posterior lateral wings. 

PHYLLOTEUTHIS. (Fossil only.) Gladius thin, subovate, slightly con- 

cave below, and convex above. From behind the middle it narrows 

towards the front, the outline of the lateral margins being convex, 

while the posterior end is more or less obtusely angular.* 

Family V. SEPIOLID. 

SeproLa. Body short, purse-like, mantle united to the head cervically, 
and ventrally supported by a ridge fitting a groove on the funnel ; arms 

with two or eight rows of pedunculated suckers, the rings of which are 

not toothed, and eight rows of very small ones on the tentacular clubs. 

*Belemnosepia, Beloteuthis, Leptoteuthis and Phylloteuthis are very closely 
related ; it is doubtful whether they should be separated. 

14 
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Fins oval, dorsal. Gladius lancet-form, only half as long as the body, 

margins thickened. First left arm hectocotylized. 

Rossra. Generally like Septola, but the mantle is supported cervically 

by a ridge ; arms with two or four rows of sessile suckers. First left 

arm and middle of first right arm hectocotylized. Shell lancet-form, 

small. ; 

Family VI. CRANCHIIDA. 

CRANCHIA. Characters generally those of the family. Body short, 

rounded ; fins very small, rounded, terminal ; buccal membrane pro- 

duced into eight lobes ; arms short, with two rows of suckers ; tentacu- 

lar clubs finned behind, with suckers in eight rows. Siphon valved. 

Louicorsis. Body long, attenuated behind, with large fins ; siphon not 

valved ; tentacles long and slender. 

Family VII. CHIROTEUTHID. 

CHIROTEUTHIS. Body long, attenuated ; arms long, connected by a short 

basal web, with two rows of small, long-pedunculated suckers ; ten- 

tacles very long and narrow, covered their whole length with scattered 

suckers, the clubs with four rows of long-pedunculated suckers. Pen 

slender in the middle, slightly winged at each end. 

HisrioreutTuis. Body short, cylindrical; head long; arms long, the 

three superior pairs connected by a largely developed web, the ventral 

pair free ; tentacles long, with six rows of dentated cups on their clubs ; 

buccal membrane six-lobed. Pen short and broad. 

Family VIII. THYSANOTEUTHID A. 

THYSANOTEUTHIS. Body with large triangular fins the whole length of 

each side ; arms with lateral expansion of the skin, and two rows of 

pedunculated suckers, from which spring threads which are connate 

with the surface of the lateralexpansions. Shell file-skaped. 

Family IX. ONYCHOTEUTHID A. 

Gonatus. Body like Loligo ; arms thick, with four rows of small suck- 

ers ; tentacular clubs with many rows of small suckers, and a single 

large basal cup armed with a hook ; siphon not connected to the head, 

without valve. Gladius lancet-form. 

ONYCHOTEUTHIs. Arms with two rows of suckers, the rings of which 

are not toothed ; tentacles thick, their clubs with two rows of strong 

hooks, and at the base a rounded group of suckers, with which they are 

supposed to unite the two tentacles, and use them in conjunction as a 

point @apput, where great strength is required in capturing their prey. 

Gladius lancet-form, with a conical commencement. 
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Onycuta. Generally like Onychoteuthis ; tentacles thin, clubs with two 

rows of hooks, two rows of suckers, and a circle of suckers at the base 

for supporting the tentacles together. Gladius feather-like. 

ENopLorevtaHls. Body long, cylindrieal, with triangular fins either at 

the end or all along both sides (sect. Ancestrochetrus) ; arms with two 

rows of hooks, and with sometimes (sect. Abralia) suckers at their 

ends ; tentacles with hooks only ; siphon connected with the head by 

bands ; the fourth right or left arm hectocotylized. Shell feather-like 

or blade-shaped. 

VeRANYA. Body cylindrical, thin, rounded behind, with fins along 

nearly the whole length ; arms with two rows of small hooks ; tentacles 

thin, shorter than the sessile arms, with small suckers ; siphon con- 

nected by bands. Shell feather-like. Too close to Hnoploteuthis. 

PLesioTgevuTHis. (Fossil only.) Body rather long, attenuated behind ; arms 

with hooks. Shell small, lancet-formed, with a central and two side 

ridges, and an arrow-shaped point. 

CeLano. (Fossilonly.) Body oval ; arms with hooks and suckers. Shell 

a rounded blade, with winged projections on either side of the pen ; 

nucleus central. 

Dosrpicus. Body long; arms with large suckers on the lower half, and 

many small ones on the upper, thinner half ; clubs of the tentacles with 

four or five hooks. Shell with a large, nearly solid end-cone. 

Family X. OMMASTREPHID &. 

OMMASTREPHES. Body long, cylindrical ; arms short, with two rows of 

suckers ; tentacles short, not retractile, the clubs with four rows of 

suckers ; siphon valved, fastened to the head by bands. Shell small, 

lancet-form, with a hollow end-conus. 

Family XI. SEPIIDA. 

Sepia. General characters those of the family ; under the eyes a lid-like 

fold, over them lachrymal openings ; six aqueous pores in the buccal 

membrane ; arms short; tentacles long; suckers long-pedunculated ; 

siphon with very large valve. Fourth left arm hectocotylized to its base. 

Hemiserivus. Differs from Sepia by the sessile arms having only two 

rows of suckers; the ventral surface of the mantle with aqueous pores 

situated in little nipples, and connected together by a longitudinal 

groove. The very rudimentary calcareous partitions of the inner side 

of the cuttle-bone only cover a portion of the excessively thin plate. 
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Family XII. BELOSEPIID &. 

BELOSEPIA. (Fossil only.) General characters those of the family. Doubt- 

fully separable from Sepia. 

Coccorgurnis. (Fossil only.) Shell like BalaseAst. thickened ventrally 

by horny, instead of chalky layers. ; 

Family XIII. BELEMNITID &. 

BELEMNITES. (Fossil only.) Animal, arms and tentacles with two rows 

of horny hooks. Shell, phragmocone horny and slightly nacreous, with 

a minute globular initial chamber ; two nacreous bands on its dorsal 

side, and produced beyond its rim into sword-shaped processes, repre- 

sent the rostrum, which is fibrous, cylindrical, thickened behind, thin 

in front where it invests the phragmocone. 

BELEMNITELLA. (Fossil only.) Rostrum with a straight fissure on the 

ventral side of its alveolar border; its surface with distinct vascular 

impressions. Casts of the alveolus show that the phragmocone was 

chambered, had a single dorsal ridge, and a ventral process entering 

the fissure of the rostrum. 

XipHoTEeuTHis. (Fossil only.) Rostrum or pro-ostracum calcareous, 

phragmocone very long and narrow. 

ACANTHOTEUTHIS. (Fossil only.) Animal with ten nearly equal arms 

with two rows of horny hooks and suckers; margin of mantle free all 

around ; fins large, medio-dorsal. Shella phragmocone like Belemnites, 

a horny dorsal pen with obscure lateral bands and a thin fibrous 

rostrum with two diverging dorsal ridges. 

ConorevTHis. (Fossil only.) Phragmocone slightly curved, chambered 

and siphunculated, with an elongated, slender pen. No protecting 

rostrum. 

BELEMNOsIS. (Fossil only.) Phragmocone straight or slightly curved ; 

rostrum rather long, thickened dorsally pou obtuse at the hinder end, 

with a ventral opening. 

3ELOPTERA. (Fossil only.) Shell straight, rostrum sometimes winged 

on the sides, bluntly beaked at the hinder end. 

SPIRULIROSTRA. (Fossil only.) Phragmocone commencing with a spiral 

like Spirula, afterwards continuing straight ; external spathose layer 

produced posteriorly into a long, pointed end, 

Henicerus. (Fossil only.) Shell like Belemnites, half inch in diameter ; 

guard thick, subeylindrical, fibrous ; phragmocone slender, terminating 

in a fusiform spiral nucleus. 

Family XIV. SPIRULID. 

Sprruna. (Recent.) Characters those of the family. 
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Family I. OCTOPID &. 

Genus OCTOPUS, Cuvier. 

1. The cups of the arms sub-equal, regular. 

A. The lower cups far apart, in one series. 

a. Body smooth, not bearded. 

b. Body smooth, bearded. 

c. Back slightly granular. 

d. Back granular, rough. 

B. The lower cups rather crowded. 

a. Body smooth, not bearded. 

b. Body smooth, bearded. 

c. Body minutely granular. 

d. Body granular, rough. 

2. The cups of the dorsal pair of arms largest. 

3. The seventh to the twentieth cups of the lateral (second and third) 

pairs of arms much larger than the rest. 

4. Doubtful and apocryphal species. 

The foregoing synopsis is founded on that of Gray, (Brit. Mus. 

Cat. Cephalopoda Antepedia, 1849), and his arrangement of the 

species is generally followed by me. D’Orbigny groups the 

species according to the relative length of the arms—which 

grouping I have adopted for their more minute discrimination. 

The dorsal arms are considered the first pair, the laterals the 

second and third pairs, and the ventrals the fourth pair; they 

are numbered 1,2,3 and 4 in these pages. An attentive study of 

humerous specimens convinces me that there is much variation 

between individuals of the same species in all the discriminative 

characters above indicated, and that these are therefore far from 

constituting as perfect a scheme of classification as could be 

wished. A large number of species have been described without 

figures, and (especially by Gray) from single individuals pre- 

served in alcohol; these may be all considered as very doubtful, 

and I hazard little in predicting that many of them will be 

found, upon careful comparison, to be mere synonyms. In 

different individuals of the same species I have found several 

different series of comparative lengths of the arms, the lower 

cups either far apart or crowded, the body either smooth or 

granulated. Owing also to the contraction, distortion and 

rigidity acquired by alcoholic specimens, measurements cannot be 

depended on. I have found no other discriminative characters 
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that will even permit me to retain as distinct, many of the species 

which have acquired a certain authenticity from frequent 

description, illustration or quotation; and rather than run the 

risk of still further complicating the study by drawing con- 

clusions from inadequate material, I prefer to adopt the imperfect 

and erroneous sub-divisions of Gray and d’Orbigny, and simply 

correct the synonymy of the species in cases where the evidence 

has appeared to me to be conclusive. 

Prof. Steenstrup (Ann. Mag. N. Hist., 2 ser. xx, 1857) believes 

that the development of larger suckers upon the lateral arms is a 

character belonging to the males only, and that it is found even 

on some of the common species, like O. vulgaris, which Gray 

has placed in group 1. Thus, says Steenstrup, the male of O. 

vulgaris would belong to group 3, whilst the female would go 

into group 1, and the same would be the case, according to his 

observation, with O. oculatus, Orb. O. Fontanianus, Orb., the 

principal species of this 3d group, is supposed by Prof. S. to be 

an assemblage of males of several species. I have every reason 

to believe that Prof. Steenstrup is correct, but I have not enough 

material to decide whether the various ‘ species” of Octopus 

should be reduced to one, or six or sixteen. I am compelled to 

retain Gray’s classification, although it is worthless, and to 

describe fifty species almost without specific characters. 

Naturalists have lost that faith in the “immutability of 

species,” which formerly stood them in good stead of the so 

much more difficult, extended and careful observation of develop- 

ment, intimate organization and habits upon which the “ species ” 

of the future must rest; and unfortunately, the demonstration 

which is to supplant our already lost faith, is in most cases, not 

yet made. 

Keferstein, in Bronn’s * Klassen und Ordnungen des Thier- 

reichs,” (III, 1307-1319 and 1413-1421) gives an excellent resumé 

of the systematic history of the Cephalopoda, together with a 

copious bibliography ;. to which those curious in such matters are 

respectfully referred, as it is foreign to the purposes of this work 

to encumber its pages by detailing the steps by which con- 

chologists have attained their present status of acquaintance 

with the organization and relations of the mollusea. For a 

similar reason, citations of authorities are avoided as much as 
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possible, and particular care has been taken to compress the 

synonymy within reasonable dimensions and to present it collec- 

tively and separately from the descriptive portion of the work: 

it may be safely ignored by most readers. 

1. Cups of the arms sub-equal, regular. 

A. The lower cups far apart, in a single series. 

a. Body smooth, not bearded. 

Arms 4, 3, 2, 1. 
O. Mena, Gray. 

Body oblong, elongated, marbled. Eyes very prominent, without 

ocular beards. Arms rather elongate. Web short. Cups 

rather large and far apart, equal; the five or six lower ones far 

apart, in a single series. 
Habitat unknown. 

Described from a specimen in spirits; size not given. A 

doubtful species. 

O. ARANEA, Orb. Pl. 23, figs. 1, 2. 

Body oblong, short. Head short, narrow; ocular beards one, 

posterior. Arms much elongated, smooth, slender, very un- 

equal. Cups small, close, numerous; about 180 on the longest 

arms ; the four lower ones in a single series. Web short. 

Total length, 215 mill.; length of body, 16 mill.; relative 

length of arms, 1, 100 mill.; 2,140 mill.; 3, 170 mill.; 4,195 

mill. 
Isle of France. 

M. d’Orbigny has seen a mutilated specimen of double the above 

dimensions. 

O. Deriuiiprl, Verany. Pil. 33, fig. 39. 

Head rather oblong, narrow; body short; arms very long; 

eyes unicirrated ; umbrella well developed. 

Length, 524 mill.; length of sack, 40 mill.; of head, 34 mill. ; 

iength of arms, 4, 390; 3, 370 mill.; 2,330 mill.; 1, 300 mill. 
Mediterranean. 

It is certainly very close to O.aranea; from which Verany 

distinguishes it by its longer head and more developed umbrella 

or web. 
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O. MoLuLis, Gould. Pl. 31, figs. 34, 35. 

Body small, elongate; eyes prominent, siphuncle long, 

bulbous; arms graceful with thirty or forty remote cupules ; 

umbrella thin, delicate, broad. Length, 3 inches. 
Samoan Isles. 

Has the characters of a young individual. 

Arms 2, 1, 3, 4, nearly equal. 

O. ALDERI, Verany. PI. 30, fig. 31. 

Body conically elongate, posteriorly acuminate ; head small, 

rounded; no ocular cirri; umbrella very small; arms short in 

proportion to the body, being only one-half longer, crowded 

with about eighty cups. Color brilliantly spotted with red. 

Length, 80 mill.; length of body, 28 mill.; length of arms, 

2,44 mill.; 1,40 mill.; 3,38 mill.; 4. 35 mill. 
Mediterranean. 

Has the facies of a Calamary, being very unlike any other 

species in form. Discovered in the midst of young sardines. 

Arms 2, 4, 1, 3. 

O. ornatus, Gld. Pl. 30, figs. 29, 30. 

Body subglobose; head half the width of the body; eyes 

small, scarcely prominent; umbrella very small; arms graceful, 

attenuated, with numerous crowded cups ; skin reticulately papil- 

lose; yellow, with lighter stripes on the back of sack, and light 

oval areolze on the back of the arms; dark brown patches and 

mottlings distributed over the dorsal surfaces. 

Length, 2°50 in.; length of arms, 2, 24 in.; 4, 21 in.; 1 and 3, 

20 in. 
Sandwich Islands. 

Arms 1, 2, 3, 4. 

O. pusILLUs, Gld. PI. 31, figs. 32, 33. 

Body small, subglobose ; head rounded ; eyes large, protruding ; 

arms robust, attenuated, with fifty or sixty large, crowded cups ; 

umbrella large, one-third the length of the arms. 

Length, 3 inches. 
Mangsi Isi., China Sea. 

Certainly a juvenile form. Described from specimens in al- 

cohol. It does not seem to differ essentially from O. mollis, not- 
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withstanding the order of length of the arms being reversed, 

and they will both probably prove to be the young of some 

other species. 
Arms 3, 2, 4, 1. 

b. Body smooth, bearded. 

O. ocropopia, Linn. (vulgaris, Lam.). Pl. 23, figs. 3, 4; pl. 24, 

figs. 5, 6, 7. 

Body small, oval, warty, cirrose; dorsal beards placed in a 

rhomb; head warty; ocular beards three. Arms very large, 

elongate, very unequal in length; web large; cups far apart. 

Rarely the arms are in order 2, 3, 4, 1. 

Total length, 640 mill.; length of head, 45 mill.; of body, 90 

mill.; of arms, 1, 370 mill.; 2, 460 mill.; 3, 500 mill.; 4, 440 

mill.— V ERANY. 
African, Huropean and American coasts of the Atlantic Ocean, 

Mediterranean and Red Sea, Indian and Pacific Oceans. 

Aristotle says of its astuteness: ‘To capture fish, the Polyp 

changes its color and takes that of the surrounding rocks.” 

Clearque, in the second volume of his Proverbs, says: ‘ My 

son, have the spirit of the Polyp, in order to sympathize with 

those with whom thou findest thyself.” Athenzeus cites these 

lines of Eupolis: ‘A man who conducts public affairs, must, 

in his conduct, imitate the Polyp.” 

The frequent loss of arms or of portions of them, endured by 

the Poulpe, caused the ancients to believe that when pressed by 

hunger, these animals devour their own members. 

‘“‘ He is a fool who has not more common sense than a Polyp.” 

The ancient and modern Greeks, as well as the Provencals, 

beat the flesh of the Poulpe, to render it more tender. I have 

seen large cross-sections of arms of Octopus exposed for sale 

on the quay of Santa Lucia, at Naples, along with many other 

kinds of shell-fish; and also in the markets of Venice. The 

flesh was white and firm, and resembled in appearance steaks of 

halibut. Fine examples of the species were living in the aqua- 

rium at Naples, during the summer of 1877; they seemed per- 

fectly at home in its large tanks, where they could be studied to 

great advantage. I there confirmed many of the facts observed 

by Dr. Fischer at the Arcachon aquarium, and which I have 

elsewhere quoted (ante, p. 62). 
15 
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Verany says, that although the Octopus usually hides itself in 

the crevices of rocks, which the elasticity of its body enables it 

to do with great facility, it sometimes frequents sandy bottoms. 

On these occasions, as he has several times observed, it covers 

itself with debris by means of its suckers, and thus hid, patiently 

awaits its prey. The Poulpes are fished by means of an edible 

morsel, attached to a line and slowly moved about their retreat. 

An individual having enveloped the bait in his arms, is gently 

drawn sufficiently near to the fisherman to enter a small hand- 

net. In summer, the young octopods are caught by means of a 

line armed with several hooks garnished with red cloth. By 

quickly drawing in the line, the animals may be captured. This 

is considered a fine pastime for the fine summer evenings at 

Nice. The Octopus retains his vitality for a long time out of 

the water, so that the fisherman is compelled to kill him at once 

with his knife, to prevent escape. 

The meat of the Octopus has a well-marked taste, and is ex- 

cellent when young. That of the Sepia and of the Calamary is 

preferred to it, but it is more esteemed than that of the Eledone. 

The largest Octopus seen by Verany was over three yards in 

length, and weighed 25 kilogrammes; it was captured by a fisher- 

man with his hands only, after a fatiguing struggle. 

The action of the suckers of the Poulpe upon the skin, the 

serpentine motion and muscular force of its arms, and its hideous 

aspect, have caused to be exaggerated, says M. Verany, the mis- 

deeds of this cephalopod, which is stupid and incapable of 

harm. 

Mr. Jeffreys, in his admirable * British Conchology,” states 

that the Octopus feeds principally on bivalves. The heaps of 

shells round their dens, which are uncovered during the recess 

of spring tides at Herm, are enormous; in one of these heaps, 

more than two thousand shells were counted, principally species 

of Tapes. 

O. tuberculatus, Blainy. is, according to Jeffreys and others, a 

mere variety. 

O. Satur, Verany. Pl. 5, fig. 8. 

Body more rounded, covered with very irregular white verru- 

cose spots. Head smaller, in proportion to the body; one 



OCTOPUS. 115 

ocular cirrus. Arms proportionally shorter, and nearly equal in 

length. Umbrella well developed, one-fifth the length of the 

arms. 

Total length, 270 mill.; len 

mull.> of arms, 1, 185 mill. ; < 

th of head, 30 mill.; of body, 40 

200 mill.— V ERANY. 
Mediterranean. 

Only a single specimen was observed by Verany. The colors 

appear to be more brilliant than in O. octopodia. 

o 
fo) 
> 

b] 

Arms 3, 4, 2, 1. 

O. TroscHELl, Targioni-Tozzetti. 

Body elliptically obtuse, subpyriform, smooth; head small ; 

eyes large; arms thick at base, dorsally carinate, attenuate 

towards their ends; cups, five ina single series at base of arms. 
Mediterranean. 

O. vulgaris, with which this has been confounded, has only 

three cups in single series. The distinction is very doubtful, I 

think. The species has not been figured. 

Arms 3, 4, 2, 1. 

O. GERYONEA, Gray. 

Body (in spirits) marbled, smooth; head, base of arms and 

upper surface of web finely granulated; eyes with one fleshy 

tubercle, and one behind the eye; upper eyelid rugose; arms 

moderate, very thick at base, cups large; web broad. 
Brazil. 

A very doubtful species. Never figured. 

c. Back slightly granular. 

Arms 4, 3, 2, 1. 

O. HarDWIcKEI, Gray. 

Middle of back, back of head and eyelids warty; ocular 

tentacles none; arms moderate, rather slender; cups rather 

large, the five or six lowest one-rowed, rather far apart; web 

rather broad, quite smooth above. 
Singapore. 

In alcohol (Brit. Mus.). Not figured. 

Arms 1, 2, 3, 4. 

O. Granuanpicus, Dewh. PI. 32, fig. 36. 

Body ovate-cordate ; with one supra-ocular cirrus ; arms short, 

acuminate, contorted, unequal; suckers small, elevated. 
Greenland, 
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d. Back granular, rough. 

Arms sub-equal. 

O. Barrpi, Verrill. Pl. 32, figs. 37, 38. 

Body short, thick, covered with irregular small tubercles; 

ocular tubercles one, large, several pointed; arms short, sub- 

equal, webbed one-third of their length; about 65 suckers on the 

dorsal and 60 on the ventral arms. Third right arm hectocotyl- 

ized one-third of its length, the organ large, spoon-shaped, 

somewhat trilobed at the end, deeply concave within, where 

there are nine or ten elevated transverse folds; at the base there 

is a fold bent into an acute angle, the apex directed forward, 

leaving a deep V-shaped sinus behind it, which is in continuation 

with a shallow groove formed by a thickening of the web along 

the side of the arm and terminating midway between it and the 

fourth arm; at the end, the arm terminates in a small conical 

tip, between the two broadly rounded lobes of the spoon-shaped 

organ; at the base of this organ there is a slight constriction, 

below which the basal portion bears about 31 suckers. Length 

of largest specimen (in alcohol), body and head, 1°75 in., dorsal 

arms 2°25 in., web -70 in.; breadth of body 1:25 in. Color when 

living, usually pale bluish white, thickly speckled with light 

orange brown and dark brown. 

Males only taken, 60 to 106 fathoms, by dredge. It is some- 

what related to O. Grenlandicus, but the male of the latter has 

the third right arm much longer, with the modified portion rela- 

tively very much smaller and quite different in form, and with 

more numerous folds, and the basal part bears 41 to 43 suckers ; 

the other arms also have more numerous suckers; the web is less 

extensive and the body is more elongated. 

Casco Bay, Maine ; Bay of Fundy. 

Arms 4, 3, 2, 1. 

O. ruGgosus, Bose. PI. 25, fig. 9. 

Body oval, purse-shaped, large, with a deep ventral groove, 

not bearded; head short, warty; ocular.beard one, elongated ; 

arms short, thick, conical; web short. Violet brown, white 

beneath ; sides of arms netted with brown lines. 
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Total length, 190 mill.; length of body, 33 mill.; of arms, 4, 

155 mill.; 3, 140 mill. ; 2, 134 mill.; 1, 120 mill. 

Atlantic and Indian Oceans, Valparaiso, Cape Hatteras, 

North Carolina, Vineyard Sound, Mass. (1 spec.). 

Arms 3, 2, 4, 1. 

O. INCERTUS, Targioni-Tozzetti. Pl. 38, figs. 58, 59. 

Body ovate, subglobose; ocular cirri two; arms short, thick, 

dorsally carinate, with first 1 to 3 suckers uniserial; inter- 

brachial membrane scarcely developed. 
Indian Ocean. 

O. Mimus, Gould. PI. 33, figs. 40-42. 

Body small, ovately globose, roughly reticulate ; head narrow, 

with well-marked neck; arms robust, four times the length of 

the body; cupules distant, scattered, about forty pairs on the 

lower two-thirds of ventral arms ; umbrella very large, extend- 

ing up the arms. With narrow, transverse clouds of chocolate- 

colored dots. 

Length of body, 3°5 in.; of arms, 3, 20 in.; 2, 18 in.; 4,15 

ime, td, in: 
Callao, Peru. 

B. The lower cups rather crowded. 

a. Body smooth, noi bearded. 

Arms 2, 3, 4, 1. 
O. Eupora, Gray. 

Ocular cirri none; arms rather short, subquadrangular, three 

upper pairs sub-equal; web short; cups moderate, one or two 

lowest one-rowed. 

Described from specimens in spirits. Not figured. 
Jamaica. 

O. CasstopEA, Gray. 

Body oblong, moderately long, one medial ocular beard ; arms 

moderate, rather thick at base; cups moderate, sub-equal ; web 
short. 

Brit. Mus. (in spirits). Not figured. 
Marseilles. 

Arms 2, 1, 4, 3, nearly equal. 

O. punctatus, Gabb. PI. 34, fig. 43; pl. 19, fig. 3. 

Body ovate, rounded below; head moderately large, without 

any well-marked neck, one-fifth the length of the body, abruptly 
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truncated in advance of the eyes; arms subquadrate, the largest 

four times the length of the body; umbrella small. Very closely 

punctate with reddish-brown spots. 

Length of body and head, 3:5 in.; length of longest arm, 

10°8 in. ; of shortest, 9°25 in. 

The common Poulpe of the Californian coast; attains consid- 

erable dimensions. Dr. W. O. Ayres has seen one in which the 

arms were over 7 feet long. 
Alaska to Lower California. 

O. HawatEnsis, Souleyet. Pl. 34, figs. 44, 45. 

Body small, globose; head large; arms strong, slightly 

webbed at their base, nearly four times as long as the sack. | 

Very closely punctate with black. 

Length of body, 20 mill.; of head, 10 mill.; of arms 1, 3, 4, 

80 mill.; of arms 2, 100 mill. 

A single specimen in alcohol. Very closely allied to, if not 

identical with O. punctatus. 
Sandwich Isles. 

Arms 3, 2, 1, 4. 
O. Favonta, Gray. 

Body oblong; eyes not bearded; arms moderate, conical ; 

web moderate, with hard, transparent granulations above, espe- 

cially between the dorsal arms; cups large, the two or three 

lowest one-rowed. 

A single specimen in alcohol (Brit. Mus.). Not figured. 

Indian Ocean. 

Arms 4, 1, 3, 2. 

O. TEHUELCHUS, Orb. Pl. 28, fig. 19. 

3ody round, short, very smooth; arms elongated, compressed, 

nearly equal; cups about 100 on the longest arms ; web thin ; 

siphuncle elongate, narrow. When alive blackish brown, 

whitish beneath. 

Length of body, 22 mill.; ofarms 4, 135 mill.; 1, 130 mill.; 3, 

130 mill.; 2, 117 mill. 

Resembles O. Hawaiensis very closely. 
Patagonia. 
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Arms nearly equal. 

O. BREviIPES, ‘Orb. PI. 25, fig. 10. 

Body oblong, large; head short, broad; eyes prominent, 

without lids; arms short, conical, about one-third the length of 

the animal, upper pair rather longest. Bluish with red spots. 

Length of body,7 mill.; of superior arms, 6 mill.; total length, 

17 mill. 

D’Orbigny distinguishes this from all other species by the 

shortness of its arms; it is doubtless young. 

23° N. lat., 35° W. long., Atlantic Ocean. 

QO. FuRVUs, Gould. P1. 35, figs. 48, 49. 

Body pyriform; head elongate, dilated below; eyes large, 

with three cirri; arms very long, graceful, sub-equal ; suckers 

large, approximate, 96 pairs on upper arms; web small. 

Ochraceous, mottled. Length of body, 6 in.; of arms about 

40 in. 

Obtained in the market and from fishermen. 
Rio Janeiro. 

Arms 2, 1, 3, 4. 

O. TETRACIREUS, Chiaje. Pl. 27, fig. 1%. 

Body oval, bursiform, flaccid, with sometimes a tubercle at its - 

extremity ; head rather large, with prominent eyes, and two 

ocular cirri; arms three times the length of the body, conical- 

subulate, laterally compressed, with about 130 small cups on the 

longest; web very elastic and much developed, embracing a 

quarter of the arms; siphon short, cylindrical and rather large 

proportionally ; skin very elastic and a little transparent. 

Total length, 200 mill.; length of arms, 2, 130 mill.; 1, 128 

mill.; 3, 102 mill.; 4, 96 mill. 

Distinguished by its very elastic skin and flaccid consistence, 

its brilliant coloring and its well-developed web. 

Sold in the Genoese markets. 
Mediterranean. 

b. Body smooth, bearded. 

Arms 4, 3, 2, 1. 

Q. HoRRIDUS, Orb. Pl. 25, fig. 11. 

Body short, round, with numerous, regularly placed, diverging 

beards; head short, with diverging beards round the eyes; 
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arms short, thick, five or six bearded externally, conico- 

subulate, nearly equal; cups rather large, one or two lowest one- 

rowed ; web moderate, extending up the outer edge of the arms. 

Bluish, with large, regular, round, white spots. 

Red Sea ; South Africa. 

QO. FiLosus, Howell. Pl. 36, fig. 50. 

Body oval, purse-shaped, with dorsal beards; head narrow, 

short, with a depression hetween the prominent eyes; ocular 

beards six; arms robust for about half their length, then abruptly 

becoming filamentous, where the cups are in a single rowto their - 

tips; web moderate. Reddish, inner surface of arms cream 

color. 

Remarkable for the long and thread-like terminations of the 

arms. 

Very active ; caught with difficulty. 
St. Croix, W. I. 

Arms 4, 2, 3, 1. 

O. ACULEATUS, Orb. PI. 26, figs. 12-14. 

Body short, rounded, small, covered near the head with 

numerous beards ; head long-bearded, beards crowded, forming 

a circle round the eyes; arms thick, bearded externally ; cups 

very large and numerous; web short. Whitish. 

Manilla ; Borapora. 

c. Body minutely granular. 

Arms 2, 3, 4, 1. 
O. SAPHENTA, Gray. 

Ocular beards none ; arms moderate, three upper pairs sub- 

equal; web short, granular above. Described from specimens in 

alcohol (Brit. Mus.) ; not figured. 

Pacific Ocean ; EH. Coast of South America. 

O. BERENICE, Gray. 

Body oblong, minutely granular and with regularly disposed 

roundish groups of small granules; eyes fringed with four or 

five granulated tubercles on the dorsal edges; arms moderate ; 

cups very large; web moderate, rather wider below. 

From specimen in spirits (Brit. Mus.), presented in 1805; not 

figured. 
Habitat unknown. 
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Arms 2, 4, 3, 1. 

O. SUPERCILIOSUS, Quoy and Gaimard. PI. 27, fig. 18. 

Body oval, acuminated behind, slightly granular, long-bearded ; 

head very distinct, swollen, smooth in the middle, tuberculate 

over the eyes; arms elongated, angular, conical, nearly equal ; 

cups far apart, large ; beak without lateral wings. White when 

alive. 

Total length, 100 mill.; length of body, 16 mill.; length of arms 

Sea toll a iG, moll. = 3, 70 mols he 66) mull. 

Bass’ Straits, Australia. 

Armes 4, 3, 2, 1. 

QO. LUNULATUS, Quoy and Gaimard. PI. 26, figs. 15, 16. 

Body short, with scattered tubercles and about twenty promi- 

nent circles with concave centres ; head short, thick, tubercular ; 

arms short, conical, nearly equal, with circles on and between 

them ; cups about fifty; web very short. White; the circles 

blue, paler in the centre. 

Length of body, 8 mill.; length of arms 4,21 mill.; 3,20 mill. ; 

Perse. ale Liem: 
New Zealand. 

Well distinguished from all other species by its remarkable 

coloration. 

d. Body granular, rough. 

Arms 2, 3, 4, 1 or 3, 2, 4, 1. 

O. Terricus, Gould. PI. 35, figs. 46, 47. 

Body large, oblong-ovoid, bilobed ventrally ; head subquadrate, 

eyes minute; arms very robust, subquadrate, rather short, with 

eighty to ninety pairs of cupules ; umbrella large, the membrane 

passing up the arms two-thirds of their length. Surface rough 

with warty granulations, especially large and prominent on back 

of head and upper half of umbrella; three cirri over the eyes 

and apparently one below, and three along back of head. 

Length of body, 2°5 in.; length of arms 2,16 in.; 3,16 in.; 4, 

Pons PS": 
Near Sydney, New South Wales. 

16 
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QO. TUBERCULATUS, Blainv. Pl. 29, figs. 22-27. 

Body short, round, back with four conical, acute, diverging 

beards; head short, ocular beards two, the hinder elongated ; 

arms short, cups very large, the first three in one line; web 

rather wide, extending up the arms. Violet brown, beneath 

white. 

Total length, 400 mill.; length of body, 80 mill.; length of arms 

2, 300 mill. ; 3, 270 mill.; 4, 240 mill.; 1, 230 mill. 

This species may be considered rather doubtful. Dr. Fischer, 

Mr. Jeffreys and Verany regard it (notwithstanding its tuber- 

culate surface, etc.) as a variety of O. vulgaris, whilst d’Orbigny, 

Gray, Weinkauff and Targioni think it distinct. 

Mediterranean Sea; Atlantic Coasts of Hurope, Africa ; 

West Indies ; Pactfic Ocean. 

Arms 4, 3, 2, 1. 
O. POLYZENIA, Gray. 

Body oblong, rounded, short, with a few scattered warts or 

beards ; arms slender; web short ; cups large. 

Port Essington, Australia. 

A specimen in Brit. Mus. Not figured. 

Length of arms not stated. 

O. Boscn, Lesueur, 

Body roundish, back with a few regularly placed larger tuber- 

cles; eyes with three conical beards; arms elongate, without 

beards, the upper pair with a very wide dorsal membrane; web 

moderate. 

A very doubtful species. It may = O. polyzenia, but prob- 

ably neither of them are good species. 
Australia. 

2. Cups of the dorsal pair of arms largest. 

Arms 1, 2, 3, 4. 

O. Cuyiuri,'Orb. Pl. 38, fig. 56; plo ai, tig. cha: 

Body oblong, enlarged below, warty above, and with a medial 

posterior beard ; aperture of moderate size ; ocular beards indis- 

tinct. Arms very long, slender, unequal, the Ist and 2d much 

longest. Web broad. Cups elevated, some on the two upper 

pairs of arms larger. 
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Total length, 600 mill.; length of body, 40 mill.; length of 

arms 1, 530 mill.; 2, 460 mill.; 3, 420 mill.; 4, 370 mill. 

Canaries ; Mediterranean ; Red Sea ; Indian and Pacific Oceans. 

This species well illustrates the uncertainty of distinctive 

characters in the Cephalopoda, for Verany thus describes its 

superficial appearance: ‘ Body oval, with the extremity a 

little acuminated during life, rounded after death; tuberculate 

or verrucose when irritated, granulose when quiet, smooth when 

languid.”’” With these changes of surface the color also changes. 

It appears in the markets of Genoa when the dredge fishery 

begins, being only taken by this means. It does not appear to 

be social, as individuals are only captured singly. Its meat is 

less highly estimated than that of the O. vulgaris. The largest 

specimens attain about 3°5 feet in length. At Nice it is called 

‘“* Poupressa,”’ at Genoa “ Scorria,”’ 

bicu,” and in Sicily “* Fraiddu russu.”’ 

in Sardinia ** Purpu arra- 

Arms 1, 3, 4, 2. 
O. MEDORIA, Gray. 

Body, head and arms minutely granular, with scattered rather 

larger rounded tubercules; body oblong, rather acute behind ; 

eyes large, ocular tentacles none; arms elongate, slender; cups 

rather small, regular, equal, of the dorsal pair rather largest ; 

web moderate, scarcely wider beneath, smooth above. 

A single specimen (in alcohol) in Brit. Mus. Very likely = 

O. Cuvieri. 
Habitat unknown. 

3. The seventh to the twentieth cups of the lateral arms much longer than 

the rest. 

Arms sub-equal. 

O. Fonrantranus, Orb. PI. 37, fig. 54. 

Body large, slightly warty ; head narrow, nearly smooth, with 

one posterior ocular beard; arms moderate, angular, sub-equal ; 

cups close together, the second to tenth of 2d and 3d pairs of 

arms much largest. Web very broad. Violet colored. 

Total length, 230 mill.; length of body, 37 mill.; of arms, 

165 mill. 
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A single specimen in Coll. A. N.S., Phila., from Sandwich 

Islands, I incline to include with this species, although its sur- 

face is quite granular, with many beards. 
Chili, Peru. 

O. MEGALOcYATHUS, Couthouy. Pl. 36, fig. 51-53. 

Body ovate, smooth, with a narrow lateral border somewhat 

like a natatory membrane; head narrow; eyes prominent; arms 

long, with some of the suckers very large; umbrella very large, 

its membrane extending to the tips of the arms. Color of back 

dark chocolate, with streaks of ashy white; ventrally much 

paler. 

Total length, 43 in.; length of body, 5:2 in.; of arms, 34 in. 

This species is described as smooth, and no mention is made 

of ocular spots; otherwise it is closely allied by its lateral mem- 

brane and general characters to O. membranaceus. 

Orange Harbor. 
Arms 2, 3, 4, 1. 

O. MEMBRANACEuS, Quoy. Pl. 28, figs. 20, 21; pl. 29, fig. 28; 

pl. 38, fig. 57. 

Body obtuse, acutely granular, with a lateral membrane ; 

head large, granular above and below, ocular beards three, 

elongate; arms moderate, quadrangular; cups large, the fourth 

or fifth cups of the lateral arms much larger than the rest ; web 

moderate, granular. An oval blackish eye-like spot between the 

bases of the 2d and 3d pairs of arms. 

[ have figured a portion of membrane with attached eggs 

(Pl. 20, fig. 6), obtained by M. d’Orbigny from one of the ani- 

mals collected by Quoy; also an enlarged view of the same, 

showing the embryos (ibid, fig. 7). I do not think it belongs to 

this species or genus, however (see ante, p. 44). 

The museum of the Academy of Natural Sciences, of Phila- 

delphia, possesses three fine specimens of this species, fully 

double the size of those figured by d’Orbigny and Quoy. 

New Guinea, Japan, China. 

Arms 2, 4, 3, 1. 
QO. CYANEA, Gray. 

Body ovate, above rather granular, beneath smooth; ocular 

tubercle rugose, superior; arms rather elongate, conical; cups 

large, the 10th to 20th of the lateral pairs larger, equal sized, the 
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lowest, especially of the ventral arms, one-rowed; web broad, 

minutely granular above, especially between the upper arms. 

Deseribed from alcoholic specimens in Brit. Mus. 
Australia. 

; Arms 3, 2, 4, 1. 
O. CePHEA, Gray. 

Body smooth, oblong, rather elongate; ocular beard small, 

surrounded by other smaller beards; arms thick, moderately 

long ; web broad, broader in front, upper surface quite smooth ; 

cups very large, the 10th to 20th of lateral arms larger, equal, 

the four or five lowest of all the arms, one-rowed. Very like 

O. vulgaris, but differs in the lateral cups. 

Specimens in alcohol, Brit. Mus. 
Habitat unknown. 

4, Doubtful and apocryphal species. 

O. cH#RULESCENS, Péron. Body short; arms much longer than 

body ; cups ending in a point, but not clawed. Blue, varied 

with very small close purple dots ; cups whitish.—BLAINVILLE. 

The form of the cups, if correct, would indicate a different 

family.—GRAY. 
Australia. 

O. LonarIPEs, Leach. Body elongated, oval, glabrous, gray spotted 

with black. Arms very long, slender. Cups large, rather prom- 

inent. Prob. = O. Cuviert or O. aranea.—GRAyY. 

Habitat unknown. 

O. BREVITENTACULATUS, Blainy. Body short, globular, smooth; 

arms thick, cirrous, conical, short; proportion of length, 2, 3, 

4,1; the longest only three times as long as the head ; cups large. 

Probably O. octopodia (vulgaris) contracted. 

Habitat unknown. 

O. veNustus, Rang. Pl. 29, fig. 28 a. 

Body oval, purse-formed, smooth ; aperture large ; head short, 

rather broad; eyes prominent; arms rather short, nearly equal ; 

cups small.—Rane. 

Indeterminable. A young specimen. 

Algiers (Aucapitaine) ; Isle of Goree. 
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O. GRANOsUS, Blainv. Body small, globular, rather transverse, 

finely granulated above and below; arms eight times as long as 

the body ; proportionate length, 4, 3, 2, 1; web slight. 

Mediterranean. 

This description has not been identified by European malacol- 

ogists with any Mediterranean form. 

O. piLosus, Risso. Body round, gray, ashy-brown, provided 

above with reddish hairs disposed in bundles; arms very short, 

thick ; cups large ; eyes very large and very prominent. 

Mediterranean. 

O. FRAYEDUS, Raf. Arms equal, six times as long as the body, 

without any cups at the end. 
Mediterranean. 

O. pipyNAMus, Raf. Arms unequal, the upper pair longest, 

nearly five times as long as the body. 
Mediterranean. 

O. TETRADYNAMUS, Raf. Arms unequal, alternately longest, 

about five times as long as the body. 
Mediterranean. 

O. HETEROPUS, Raf. Arms unequal, very short, scarcely as long 

as the body, the upper pair longest. Back reddish. 

Mediterranean. 

QO. pustuLosus, Péron. Body rugose. Arms shorter and thicker 

than those of O. variolatus and with larger and fewer cups. 

Brownish green. 
Australia. 

O. Fane-S1ao, Orb. Described from an article in the * Encye. 

Japon.” No specific characters are given. Its eggs are like 
oc 

Murex for 
a 

grains of rice, and it is fished by using a species o 

bait. Considered good eating by the Japanese. 
Japan. 

O. MoscHaTus, Raf. Arms of equal size, four times the length 

of the body. Color whitish. 
Mediterranean. 

O. CapENsis, Souleyet. Pl. 38, fig. 60. 

Body ovate, smooth; arms very short, equal, semipalmate. 

Whitish, semitransparent with brown spots. 

Total length, 12 mill. 

Undoubtedly a very young animal. 
Cape of Good Hope. 
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Genus CISTOPUS, Gray. 

C. Inpicus, Ruppell. Pl. 39, figs. 61, 62. 

Body smooth, pouch-shaped, not bearded; arms rather elon- 

gated, unequal, order of length 1, 2, 3,4; cups large, two or 

three near the base of the dorsal pair of arms largest ; web very 

broad; bearing oval aquiferous pouches, one between each pair 

of arms, with their openings at the base. 

Total length, 340 mill.; length of body, 35 mill.; of arms 

L290 mill, ;°2,.250emill:; 3, 195: mill: ; 4; 190 anil: 

Celebes ; India. 

Genus SCHURGUS, Troschel. 

As the principal character on which this genus is founded, is 

the hectocotylized arm of the male, it is sometimes impossible to 

ascertain whether specimens belong to this genus or to Octopus. 

It is very probable that some of the species described under 

Octopus should be placed here. 

S. tTitTaNnorus, Troschel. 

Body oval, rounded behind, with a slight inclination to a point, 

its length a fourth more than its breadth, skin thickly granulated, 

with calcareous particles imbedded in it; head a little smaller 

but not plainly separated from the body; eyes small with a 

conical tentacle ; arms about double the length of body and head, 

the three superior pairs granulated externally, the inferior pair 

smooth; length similar (3,2, 1. 4); suckers 140 to 164 on each 

arm. Brownish-red with violet spots. 
Mediterranean. 

The proportionate length of the arms, and color are different 

from S. Coccoi; the suckers are also larger. The species has 

not been figured in its entirety. I doubt its distinctness from 

S. Coceot. 

S. Coccor1, Verany. Pl. 39, fig. 63. 

Body oval, slightly granulate and bearded; yellowish, sides 

and membrane margined with blue; arms sub-equal, dorsally 

bearded; a prominent ocular beard. Proportionate length of 

arms 2, 3, 1, 4. 
Genoa. 
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Genus PINNOCTOPUS, Orb. 

P. CORDIFORMIS, Quoy. PI. 40, fig. 64. 

Body orbicular, tuberculate, winged ; arms long, nearly equal, 

lateral ones shortest ; eyes rather prominent. Red brown; arms 

with pale blue lunules. 

Total length, 39 in.; length of body, 8 in. 
New Zealand. 

Genus ELEDONE, Leach. 

a. Ocular cirri one; arms sub-equal. 

EK. mMoscuatus, Lam. PI. 40, figs. 65, 66. 

Body oblong, smooth, minutely granulate or cirrose at the 

will of the animal; arms elongate, graceful. Color grayish or 

yellowish, with spots of blackish punctations, the border of the 

umbrella bluish. 

Total length, 440 mill.; length of arms, 300 mill.; of body, 

9 mill. 

Having the odor of musk—even after death. 

This species inhabits from 10 to 100 metres in depth, rocky as 

well as sandy shores; it appears in the markets of Genoa in 

quantities from September to May. It is able to throw itself 

out of the water to a distance of 8 or 10 feet, and can also eject 

water from its funnel for over a foot. Verany has seen it repeat 

this jet eight times, taking six to eight respirations between 

each jet. 

Notwithstanding its musky odor, this species is preferred for 

food to #. Aldrovandi ; some skin it, and others use seasoning 

to diminish this odor. Its flesh is more tender than that of the 

Octopus, but it has less taste and is not so well liked. It is used 

boiled, as a salad, fried or as a ragotit. It is called Moscariello 

at Naples, Purpu Muscareddu in Sicily, Moscardino at Leghorn 

and Genoa, Nouscarin at Nice, and Purpu Muscao in Sardinia. 
Mediterranean. 

The women of the tribe of M’talassa (Algiers) anoint their 

hair with the black liquid which they collect from this mollusk, 

but whether they use it as a dye or for the sake of its musk-like 

perfume, I do not know. ‘The perfume appears to me to be 

capable of industrial use.—AvuCcAPITAINE, Rev. et Mag. Zool., 

366, 1862. 
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E. ALDROVANDI, Chiaje. PI. 41, fig. 69. 

Body oblong, smooth or minutely granulated ; arms elongate, 

graceful. Reddish, nebulous, web not bordered with blue. No 

musky odor. 

Total length, 400 mill.; length of arms, 290 mill.; of body, 

90 mill.; of head, 40 mill. 

Generally confounded with #. moschatus ; the differences of 

the living animals disappearing in alcoholic specimens. 

Var. Genet, Verany. Pl. 40, fig. 67. Differs but little from 

the typical form; the backs of the arms have a single series of 

red spots. 
Mediterranean. 

b. Ocular beards none; arms unequal. 

f. ocroPOoDIA, Pennant. PI. 41, figs. 70, 71. 

Body rounded, smooth or minutely granulated ; head scarcely 

distinct from the body; arms 1, 3, 2, 4 in relative length; cups 

close together. Pale with small brown spots. 

Total length, 150 mill.; of body, 25 mill.; length of arms 

flO mill: 3,97 mill., 2, 95 mill.; 4,95 mill. 

Strom says it is called Suar by the Bergen folk, and that it 

sticks so fast to fishes as to be often taken with them. Johnston* 

says: “ When at rest, this Octopod lies prone on the belly, the 

arms spread out in front, with their extremities exposed in 

spirals on the sides. It has in this position a considerable like- 

ness to a toad; and, often raising the back and head, its aspect 

is really repulsive and threatening. It moves quickly, and 

always retrograde, playing its arms in a regulated, graceful 

manner, which no one can contemplate without wonder in a body 

so grotesque and apparently so inapt for locomotion.” 

Northern and Atlantic coasts of Hurope. 

Genus BOLITHNA, Steenstrup. 

In the description of this genus no type is cited. In Wood- 

ward and Keferstein a single living species is mentioned, but 

without name. 

* Proc. Berw. N. H. Club, I, 198. 
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Genus CIRROTEUTHIS, Eschricht. 

C. Muueri, Eschr. Pl. 42, figs. 72-75. 

Body smooth, purse-shaped, with medial and dorsal lateral 

expansions or fins, head narrower, with very small eyes; arms 

equal, united almost to their ends by a thin web, which is so 

ample as to form a sort of pouch between each; about thirty 

small suckers ina single row on each arm, with a pair of filiform 

cirri between each sucker. Color violet. 

Length of animal, 250 mill.; of body, 80 mill.; of arms, 110 

mill. 
Greenland. 

Family Il. TREMOCTOPIDA. 

Genus TREMOCTOPUS, Chiaje. 

T. ArLanticus, Orb. Pl. 42, figs. 76, 77. 

Body smooth, roundish, large; head moderate, smooth; eyes 

large, without lids; aqueous pores two; arms slender, unequal, 

in order 1, 2. 4,3; not webbed except at base. White spotted 

with red. 

Habits nocturnal. Pelagic. 

Differs from 7. Quoyanus by the want of membranes between 

the superior arms, and of the lower aquiferous pores. It is 

certainly not adult, and may be the young of 7. Quoyanus as 

VOrbigny suggests. 

Total length, 15 mill.; of body, 4 mill.; length of arms 1, 10 

mil: 9.5 milly. 4. -Smuills- 932 doa 
Tropical Atlantic Ocean. 

T. Mickostomus, Regn. PI. 42, fig. 78. 

Body rounded, large, smooth, reddish. head broad ; eyes very 

prominent; arms smooth, short, not webbed; order of length 

erm ie 

Total length, 22 mill. 

Trocchel* considers O. Keellikeri, Verany (P1. 43, fig. 79), the 

female of this species. D’Orbigny thinks it the same as 7’. Atlan- 

ticus above. 

* Archiv. I, 44, 1857. 
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Verany remarks that whilst it has the facies of Tremoctopus, 

it does not possess the characters of that genus. This may be 

on account of its young age. 
N. Atlantic Ocean ; Sicily. 

TT. puBIuS, Souleyet. Pl. 43, figs. 80, 81. 

Body subovate, smooth; eyes large, prominent ; arms short, 

unequal, palmate at the base. 

Length, 6 mill. 

This is also a juvenile form, not in condition for identification. 

j Near Mauritius. 

T. GRACILIS, Souleyet. Pl. 43, figs. 82, 83. 

Body rounded, smooth; head small; eyes large, prominent ; 

arms graceful, the upper very long, lower short, connected by a 

web. Phosphorescent and with metallic reflections when living. 

Length, 24 mill. 

Probably a young animal, but distinguished from the pre- 

ceding species by its well-developed web, connecting all the arms. 
Long. 106° W., lat. 8° N., Pacific Ocean. 

T. HYALINUS, Rang. Pl. 43, figs. 84, 85. 

Body short, broad, smooth, oval, larger before than behind ; 

aperture very large; head short; eyes large, prominent, sub- 

pedunculated ; arms unequal, not webbed, as long as the body ; 

order of length 1,2,3,4. Diaphanous, whitish marked with red. 

D’Orbigny says: ** Without doubt the young of one of the 

species.” 
Atlantic Ocean. 

fT Quovanus, Orb. , Pl, 44, figs. 91, 92. 

Body smooth, oblong, large; white, marked with red; head 

large, smooth; eyes large, prominent, without eyelids, blue above ; 

two aquiferous pores between the eyes and two below. Arms 

elongated, unequal; order of length 1, 2, 4,3; two dorsal pairs 

webbed together half their length. 

Total length, 42 mill.; of body, 12 mill.; length of arms 1, 24 

mill.; 2, 22 mill.; 4, 20 mill.; 3, 16 mill. 

Lat. 249-269 N., Long. 30° W., Atlantic Ocean. 

T. vioLAcEus, Chiaje. Pl. 43, figs. 86-90; Pl. 44, figs. 93, 94. 

Body rather ovoid, truncated anteriorly, nearly smooth, 

violet; head short; aquiferous pores, four on the back of the 
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head and six small ones near each eye; arms elongated, order of 

length 2, 1, 3, 4, two dorsal pairs flattened and webbed to their 

tips. 

Total length, 33 mill.; length of body, 6°5 mill.; length of 

arms 2, 23 mill.; 1, 15 mill.; 3, 13 mill.; 4, 13 mill. 

i Mediterranean. 
Genus PARASIRA, Steenstrup. 

P. CATENULATA, Fer. PI. 45, figs. 95-98. 

Body very large, oval, smooth above, reticulate and tuberculate 

below; aperture large; head very short, scarcely distinet; in- 

ferior aquiferous apertures two; arms. graceful, order of length 

1, 4, 2, 3; scarcely webbed. 

Total length, 75 mill.; length of body, 22 mill.; length of 

arms 1, 50 mill.; 4, 43 mill.; 2, 42 mill.; 3, 39 mill. 

The flesh of this mollusk is tough and unwholesome, and for 

these reasons is not sold in the markets. The Genoese fishermen 

make of the skin of the body a sort of cap, whereof the reticu- 

lations serve as ornaments. It is called Pulpu sepia in Sardinia 

and Poupressa at Nice. 

Steenstrup (Vidensk Meddel., 332, 1860) considers this the 

female of the next species, but more recent authors separate them. 

Mediterranean. 

P. CaREN#, Verany. PI. 45, fig. 99. 

Body rounded, acuminate behind, smooth; head short; arms 

very unequal, order of length 4, 1, 2, 3, with thirty to fifty 

suckers ; two aquiferous pores at the bases of the fourth pair of 

arms. Mediterranean. 

OcyTHOE TUBERCULATA, Raf. The author expressly declares 

that this is not the animal of the Argonaut, as supposed by 

Leach, Gray and others. It is like Octopus, and weighs fifteen 

pounds. The two superior arms are winged (Binney & Tryon’s 

Rafinesque, p. 94). It may be founded on ZT. violaceus or a 

similar species. Mediterranean. 

Genus HALIPHRON, Steenstrup. 

Described from a single arm found in the stomach of a shark. 

No species characterized. 
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+ Family III]. ARGONAUTID 2. 

Genus ARGONAUTA, Linn. 

The shells of Argonauta, although numerous species have been 

described, are all referable to three groups, and may not exceed 

that number of distinct species. These types are: 

1. That of A. hians. Ribs few and distant, keel broad. 

Here belong, besides the type, A. Conradi Parkinson, 

cornuta Conrad, dispar Conrad, gondola Dillw., Oweni 

Adams, polita Conrad and Kochiana Dunker. 

2. That of A. Argo. Ribs numerous, closer; keel narrow. 

ri To the type species may be added A. Grunert Dunker, 

compressa Bl., expansa Dall, Nouryi Lorois, Pacifica 

Dall., fragilis Parkinson and papyria Conr. 

3. That of A. nodosa. Ribs numerous, tuberculated, keel 

rather narrow. 

Within each of these groups species have been formed upon 

the presence or absence of lateral “ auricular’? extensions or 

horns of the edge of the aperture, but large suites of specimens 

show that this character is by no means constant, and that it 

exists indeed, in all stages of development. Dr. E. von Martens* 

who was the first to perceive this grouping and the non-specific 

character of the horns, has proposed to designate under each 

species four forms, viz. :— 

a. Forma mutica. Aperture narrow, lateral edges straight. 

b. Forma obtusangula. Ends of aperture margin forming an 

angle with the plane of volution. 

ce. Forma aurita. Ends of aperture margin produced into a 

spine at right angles to the plane of voluti@n. 

d. Forma agglutinaus. Margin of aperture angulated at its 

ends, but the angles appressed 6o the spire. 

The animal of the Argonaut-shell, supposed at first to be 

parasitic in it, has received the generic name of Ocythoe given 

by Leach as from Rafinesque. The Ocythoe of the latter author, 

however, was not intended by him to apply to the animal of the 

Argonauta. At any rate the Ocythoe of Leach becomes a 

* Ann. Mag. N. Hist., xx, 3d ser., 1867. 
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synonym of Argonauta, Linn—a generic name given to the shell 

only, with 60 years priority. 

There is considerable difference between the animals of 

Argonauta tuberculosa and A.hians. In A. tuberculosa the sac- 

like mantle is more ovoid and elongated ; the head is narrower ; 

the infundibulum is broader, shorter, and furnished at the upper 

and anterior extremity with two conical prolongations ; the eyes 

are considerably larger and slightly more prominent; the ten- 

tacular arms are shorter in comparison, and of greater width, 

more particularly at their basal portions. The suckers are much 

larger, more prominent, and placed closer together. This species 

varies also considerably in color from A.hians. 'The extremities — 

of the brachia are marbled with deep red-brown; and, in the 

other parts, are covered with large irregular, oval, reddish 

blotches, each margined with a dark color. The circumference 

of the suckers is marked with brown spots. The upper surface 

of the infundibulum is covered with pale pink, rather scattered, 

and irregular quadrate blotches, margined with a dark red-brown. 

The mantle, on the dorsal surface, is densely sprinkled with 

round and square spots of a chestnut-brown and crimson, of 

different sizes. The velamenta are minutely punctulated with 

crimson and red-brown, and have a more bluish tinge than those 

of A.hians. The under surface is mottled and punctulated with 

dark chocolate on the arms, and on the body, is marked with 

small, irregular, dark, red-brown spots. 

In Argonauta hians the body is more globose, and broader 

from side to side, the head is much wider and the tentacles are 

narrower and more elongated. The suckers are less elevated, 

smaller in comparison, and situated at a greater distance from 

ach other. The mantle is covered with round spots and longi- 

tudinal linear markings of a bright crimson color. The entire 

animal wants the brown, dark appearance produced by the 

markings of A. tuberculosa, and is of a lighter tinge and more 

delicate appearance.* 

The Argonaut or Paper Sailor is the Nautilus of the ancients. 

The pretty fable of the Argonaut, raisin @ her velamentous 

arms, sail-like to catch the breeze, has been illustrated in both 

* A, Adams, Narrative of Voy. Samarang, ii, 526, 1848. 
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prose and poetry by classical and modern authors: including in 

the former Aristotle, lian, Oppian, Athenzeus, Pliny—and 

among modern poets, Pope and Byron. 

Learn of the little Nautilus to sail, 
Spread the thin oar, and catch the driving gale. 

—POopE. 

Light as a flake of foam upon the wind, 
Keel upwards from the deep emerged a shell, 
Shaped like the moon ere half her orb is filled ; 
Fraught with young life, it righted as it rose, 
And moved at will along the yielding water. 
The native pilot of this little bark, 
Put out a tier of oars on either side, 
Spread to the wafting breeze a twofold sail, 
And ‘mounted up and glided down the billow 
In happy freedom, pleased to feel the air, 
And wander in the luxury of light. 

: — Pelican Island. 

The tender Nautilus who steers his prow 
The sea-born sailor of this shell canoe, 
The Ocean-Mab, the fairy of the sea 
Seems far more fragile, and, alas, more free ; 
He, when the lightning-winged tornadoes sweep 
The surf, is free, his post is in the deep, 
And triumphs o’er the armadas of mankind, 
Which shake the world, yet crumble in the wind. 

—Byron. 

‘Once as a sailor-shell I sported o’er 
The azure wave : but now on Smyrna’s shore, 
Cypris, I grace thy shrine—the darling toy 
Of fair Selene and her childhood’s joy. 
If wandering winds breathed soft, my tiny sail 
Was duly spread to catch the summer gale : 
If golden calm upon the waters came 
My nimble feet were oars ; and hence my name : 
I cast myself on Julis’ shore, that thou 
Mightst glory, Cypris, in the maiden’s vow. 
No radiant Haleyon now with azure crest 
Will seek my chambers for its sunny nest. 
Thank fair Selene, then, whose virtues grace 
The city of her proud olian race.”’ 

—CALLIMACHUS, * 

_* The above translation is from the Narrative of the Voyage of the 
Samarang, ii, 526, and is from the pen of Ernest Adams. In explanation 
of the subject it is stated that it was the custom of the Greek girls, on 
arriving at years of discretion, to consecrate to Venus the playthings of 
their childhood. S 
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A living Argonaut was captured at Long Branch, New Jersey, 

by a fisherman, in August, 1876. It was kept alive for eight or 

nine days and made feeble attempts to swim in its narrow con- 

finement.—Am. Nat., xi, 243. 

The occurrence of the Argonaut on the Florida coast, in one 

instance with the animal entire, is mentioned in Am. Nat., xii, 397. 

The writer of the notice goes on to say that “in the Indian 

Ocean he has seen it in calm weather sailing on the surface, as 

described by old writers, but discredited by closet naturalists of 

these days.”” What became of the shell, when the vela were 

used as sails ? 

A beautiful specimen of Argonauta compressa, Blainyille, in 

the cabinet of the Boston Society of Nat. Hist., is the largest 

known Argonaut shell. Its diameter is 10 inches.* It cost its 

donor, Col. Thos. H. Perkins, $500.— Bost. Soc. Proc., v, 370. 

Dr. H. Muller observes that the female Argonaut appears 

periodically in great numbers at Messina during the spawning 

season, but at other times her usual habitat is at the bottom in 

deep waters. The male is always very small, not exceeding an 

inch in length and is rarely met with: its hectocotylized arm is 

detached during coition and is found in the mantle of the female, 

where it enjoys a prolonged separate life, although unprovided 

with digestive organs. The young female an inch in length, has 

no shell; it is developed later. 

In South Australia, at certain seasons of the year, during the 

prevalence of strong northerly winds, the shells of the female 

Argonaut are washed ashore in considerable numbers.. Many of 

these shells contain the animal in a living state; but they soon 

fall a prey to the sea-gulls by whom they are greedily devoured.f 

1. Group of A. hians. 

A. HIANS, Solander. PI. 46, figs. 100-102. 

Animal small; head long; ventral aperture large; aquiferous 

openings two; arms short, unequal, order of length 1, 2, 3, 4; 

the webbed arms small. thick. 

*In same Proceedings, yv, 35, Dr. Gould states the measurements of 
this specimen to be 1134 by 714 inches. 

+ Angas, On the molluscan fauna of South Australia, Proc. Zool. Soc., 
156, 1865. 
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Shell with distant ribs, laterally compressed tubercles on the 

carina; surface smooth, polished. 
Pliocene of Piedmont (not living in Mediterranean Sea) ; 

So. Atlantic Ocean ; China. 

I figure the typical A. hians (fig. 101), from Adams and Reeve, 

Voyage Samarang, and the eared form (A. gondola, Dillw., figs. 

100, 102), with its animal. 

A. Owent1, Adams and Reeve. Pl. 46, figs. 103-105; pl. 47, 

figs. 106, 107. 

The ribs are somewhat closer and the tubercles on the carinz 

are sharper and not laterally compressed as in A. hians; the sur- 

face is shagreened. 
S. Atlantic Ocean. 

A. cornuta, Conrad (figs. 104, 105), is an eared form of the 

same species. A. dispar, Conrad (106, 107), differs only in the 

unusual development of some of the lateral carinal tubercles, 

and in a portion of the back being tuberculate—neither of them 

specific characters. 

A. Conrapt, Parkinson. 

Ribs rather distant, not furcate, long and short alternately, 

portion of the back studded with small tubercles ; tubercles on 

anterior and posterior thirds of carinz small, nearly obsolete ; 

on the middle third of each carinz, seven very large tubercles, 

broad at the base, laterally compressed. Aperture angled, 

spineless.. Surface shagreened. 

This species has never been figured; it is not apparently very 

distinct from A. Owenii, and perhaps, by its laterally com- 

pressed tubercles, may unite that species with A. hians. 

New Nantucket, Pacific Ocean. 

A. Kocntana, Dunker. PI. 47, figs. 108-110. 

Differs from A. Aians in the ribs being closer and less prom- 

inent; from A. Owenzi in the tubercles on the carinz being but 

little prominent and finally becoming obsolete, and in the surface 

of the shell being polished. Probably all these forms should be 

referred to A. hians. 
Chinese Sea. 

18 
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A. Noury!, Lorois. Pl. 50, figs. 126, 127. 

Shell small, elongate, the sides swelled, rather closely undu- 

lately ribbed ; carinze closely tuberculate ; the inter-carinal space 

broad and covered with small tubercles. Greatest diameter 24, 

least 14 inches. 

Equatorial Pacific from Marquesas Isles to near Peruvian Coast. 

This species appears very distinct from all others; it unites 

the wide whorls and broad back of the A. hians group with the 

fine ribs and carina-tubercles of the A. Argo group, and it differs 

from all in its very elongated form and the numerous tubercles 

on the back. The latter are present on three specimens before 

me, and are shown in one of Dunker’s figures, although he does 

not describe them. 

2. Group of A. Argo. 

A. Argo, Linn. Pl. 47, figs. 111-115; pl. 48, figs. 116-119; 

pl. 49, figs. 120-123. 

Animal, body oblong, ae eyes large, prominent ; arms 

unequal, order of let vgth 1, 4, 2, 3; the dorsal pair elongate, 

second and third pairs without any internal groove, the third 

pair depressed their whole length; siphuncle united to the base 

of the arms by a lateral membrane. 

Silvery white or yellowish or with rosy reflections, thickly 

punctate with red. 

Shell compressed, with close prominent bifurcating ribs on 

the sides and sharp tubercles on the keels: aperture rather 

narrow. White, keels brownish. 

Tropical Pacific, Indian and Atlantic Oceans ; 

Gulf of California ; Mediterranean ; Cape of Good Hope. 

The obtusely angled form appears to be the only one found 

in the Mediterranean, whilst that of the Indian Ocean (A. com- 

pressa, Bl.) is eared. Dr. von Martens mentions a “ forma 

agglutinans”’ represented by a single specimen in the Berlin 

Museum, and this appears to be the same as A. papyria, Conrad 

(fig. 119), the locality of which is not known. Mr. W. H. Dall 

has described two Pacific Ocean forms which I strongly suspect 

to be identical with A. Argo. The first, which he calls A. Pacifica 

and which is common on the Californian coast at times, has an 
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orange-colored animal, finely sprinkled with purplish dots, the 

arms 1, 2, 4, 3; the web extends along only one-half of the 

fourth pair, and is proportionally shorter than in A. Argo; 

there is also a slight difference in the arrangement of the lingual 

denticles ; the shell is stated to be more ventricose with a dif- 

ferent arrangement of sculpture and tubercles. Finally Reeve’s 

fig. 2c. (fig. 121) is referred to—doubtfully as an illustration. 

The Museum of the Academy possesses a specimen from Cumana, 

precisely like the above-cited figure (which represents a shell 

from the same locality), and which is assuredly A. Argo. 

Mr. Dall calls his second species A. expansa, and cites the 

Gulf of California as locality. He appears to have seen but a 

single specimen, which he describes as differing from A. Pacifica 

in having ears or lateral expansions, and in sculpture. The 

Museum of the Academy possesses a specimen collected by 

W. M. Gabb at San Pedro, Cal. (fig. 120), which answers well 

to Mr. Dall’s description, but is not separable from usual eared 

forms of A. Argo. 

‘The Indo-Pacific A. compressa, Bl. (A. maxima, Gualt.), some- 

times attains a considerable size. 

I figure the Mediterranean or typical A. Argo, the auriculed 

A. compressa, the agglutinated A. papyria and the A. Argo of 

Reeve, fig. 2 ¢., which may represent A. Pacifica. 

A. FRAGILIS, Parkinson. 

Shell with numerous milk-white spots. Sinus large, furnished 

with a callus, which is attenuated towards the edge of the lip, 

and is carried across the base of the aperture from one sinus to 

the opposite, in a flattened arch; upon this arch rests one side 

of the nucleus of the shell; which is not involuted like other 

species, but rises in a cylindrical form, a half-inch above the 

arch from which the inner side springs. Around this cylinder 

are a number of lines of growth; but it is not tubercled, and 

has the shape of the end of the finger of a glove. 

In other respects this specimen answers to the description of 

A, Argo. I believe it to be a pathological specimen of that 

species. Many individuals of A. Argo show the milk-white spots 

given as one of the specific characters, 
No loealtty. 
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3. Form of A. nodosa. 

A. NoposA, Solander. Pl. 50, fig. 124. 

Animal, body acuminated behind; arms more webbed below 

than above, unequal; in the following order 1, 2, 4,35; the see- 

ond and third pairs keeled on the outer side; the second pair 

depressed. 

Shell compressed, thin; sides with transverse rug, broken 

up into tubercles ; tubercles of the keels rather sharp, elevated, 

and sometimes laterally compressed; margin with a spine or 

“ear” on either side. 

A specimen in Coll. A. N.S. is of the form obtusangula, but 

the ear is usually well developed. The sides of this species are 

more convex and the back broader than in A. Argo. 

Brazil, New Zealand, Indian Ocean, Cape of Good Hope.* 

A. GENICULA, Gould. PI. 50, fig. 125. 

Described from a single specimen obtained with a seine at 

Rio Janeiro. It was a female of rather large size, being six 

inches long, but without a shell. It differs from A. Argo in the 

web between the upper and lower pairs of arms being more 

distinct, the dotting of the surface finer, the vela more elongated 

with the surrounding cupules much less definite and extensive. 

From A. tuberculata (nodosa), it differs in having a much longer 

siphon, a greater number of cupules and different formed vela. 

The first pair of arms are described as having a joint-like 

flexure (probably accidental), and the general color is greenish, 

with chocolate spots surrounded with golden green annuli. 

Brazil. 

A. RUFA, Owen, has not been characterized sufliciently to assign 

it a place among admitted species. 
S. Pacifie Ocean. 

OcyTHOE PUNCTATA, Say, is described from a single specimen 

with its shell found in the stomach of a dolphin, and said to be 

preserved in the collection of the Academy at Philadelphia. 

The specimen is no longer extant, and Mr. Say believing the 

* A specimen with animal, alive, and another specimen of the shell, 
in perfect condition, came ashore on the New Jersey Coast in 1876 and 
1877.—Lockwoop, in American Naturalist. 
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animal to be parasitic did not deem it necessary to mention the 

characters of its shell, so that I am unable to identify the species 

with any certainty. 

+ Family IV. LOLIGINID. 

Genus LOLIGO, (Pliny) Lamarck. 

The calamaries are good swimmers ; they are found in all 

parts of the world. <A liassie species is described. Owen men- 

tions that the pens are sometimes duplicated in old specimens, 

several being found packed closely, one behind another. The 

suckers on the margins of the projections of the buccal mem- 

brane are doubtless additional prehensile organs very useful in 

assisting in holding the food to the mouth. There appear to be 

two types of form in the gladius or internal shell; that in which 

the wings are expanded, with convex margins, and that in which 

they are narrow, with nearly straight margins. Dr. J. E. Gray 

has made two divisions of the first type; those wings which are 

very broadly expanded falling into the first, those less broad, 

with consequently more acute apex, into the second. Besides 

that these divisions are entirely arbitrary as to their limitations, 

a sexual character is here involved: the females of some species 

would go into the first division, whilst the males of the same 

species possess a shell of the second division. Several of Dr. 

Gray’s species are founded partially on differences in the shape 

of the gladius, and it may therefore be suspected that he has 

unnecessarily increased the number of species. Considerable 

stress has been laid upon the relative size and form of the fins 

in discriminating species, as well as some other differences of 

proportion, which, so far as I have had opportunity of studying 

from numerous examples from our own coast, are extremely 

variable; being due to sex, to difference of age, etc. I have 

grouped together species which appear to me to possess many 

common, and few and unreliable distinctive characters, and must 

leave to the future the settlement of their definitive relationships. 

The so-called artificial eyes of the ancient Indian mummies of 

Arica, Peru, are, according to Tschudi,* the dried eyes of 

Loligo gigas inserted in lieu of the natural organs. 

* Sitz. K. Akad. Wien., xxxiv, 361, 1859. 
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A. Buccal membrane with seven projections, the margins of which are 

usually armed with suckers. 

* Shell pennate, wings with convea margins. 

L. BREVIPINNA, Lesueur. PI. 51, figs. 128-130. 

The very narrow fins form the principal character of this 

species ; but I have seen specimens which apparently connect it 

with Z. Pealit, Lesueur. It is considered by several good 

authorities to = ZL. brevis, BL, but that species is much more 

closely allied to the typical Z. Pealii. If the whole group of 

American species be united into one, Z. Pealii will have priority 

over all other names. L. brevipinna is common on the southern 

Atlantic coast of the United States. It has been captured as 

far north as Delaware Bay. 

L. HEMIPTERA, Howell. PI. 51, figs. 131, 132. 

The type specimen is small and exhibits various evidences of 

juvenility. There is a difference of form in the gladius, and it 

may be distinct from the above. Howell says that it is not 

found north of the coral reefs. 
Florida, Gulf of Mexico. 

L. BREVIS, Blainv. Pl. 52, figs. 143, 144. 

Distinguished by its short, nearly rounded fins. The figure 

represents a typical individual, and it appears to have better 

developed fins than Z. brevipinna, and to differ from L. Pealit 

by these being rounded in outline instead of rhomboidal; but I 

have examined specimens in which the form of fins is inter- 

mediate, so that it is very difficult to place them. 
Brazil. 

L. Peanut, Lesueur. PI. 51, figs. 133-140. 

The fins in typical forms are rounded rhomboidal, well devel- 

oped; the body is rather short, stout; the skin is beautifully 

punctate with close red spots which are crowded along the back. 

The curious dentition of the cups of the sessile and tentacular 

arms is shown by our figures. Verrill has figured the develop- 

ment of this species in Report of U.S. Fish Commissioner for 

1873. He says that numbers of the free-swimming young of 

this species were often found in the stomach of the red jelly-fish. 
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I have already described and figured the eggs of this species. 

The animal attains the length of half a foot, ordinarily. 

Atlantic Coast of U. 8. from Maine to S. Carolina. 

LL. punctata, De Kay (fig. 133), does not appear to differ. 

L. PALLIDA, Verrill. Pl. 52, figs. 141, 142. 

The pale skin of this species, its distant spots, its ‘unusually 

pale and gelatinous ” appearance, are insisted on as prominent 

characters. I find nothing in the detailed description to induce 

me to regard it as essentially different from Z. Pealii. I have 

specimens, apparently referrible to this form, not far from a 

foot in length. Mr. Verrill says that ‘these squids are eagerly 

devoured, even when full-grown, by many of the larger fishes, 

such as blue-fish, black-bass, striped-bass, etc. When young 

they are preyed upon by a still larger variety of fishes, as well 

as by the jelly-fishes, ete.” “It is often taken in the seines in 

large numbers with menhaden, upon which it probably feeds.” 

Long Island Sound. 

L. CARDIOPTERA, Péron. PI. 52, figs. 145-149. 

D’Orbigny, Gray and others have placed this species in the 

genus Onykia, but Souleyet has examined the type specimen in 

the Museum at Paris and declares that the tentacular arms 

have no hooks, and that it is a true Zoligo. I suspect it to be 

a young L. Pealii, and that L. plagioptera of Souleyet (figs. 148, 

149) is a still younger state of the same species. 

Central and South Atlantic Ocean. 

L. Brasiuiensis, Blainv. Pl. 53, figs. 154-160; pl. 54, fig. 161. 

The tentacular suckers have equal serrations on their rings ; 

otherwise the animal does not appear to differ from LZ. Pealit. 

In this distinctive character, however, it is like LZ. Gahi. The 

shell is narrower, however, and in the typical figure in Orbigny’s 

work is represented with straight margins to the wings, whilst 

that of L. Poeyanus, considered a synonym, has narrow wings 

with convex margins. 
Cuba, Brazil. 

L. EMMAKINA, Gray. 

Body oblong, rounded behind; fins half as long as the body, 

subrhombic ; second and third pairs of sessile arms larger, with 
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much larger suckers; tentacles with numerous small cups and 

smaller ones at the top. Shell lanceolate, thin, with a black 

central ridge ; anterior part broad, one-fourth the length. 

Not figured. 
Brazil. 

L. Gaunt, Orb. Pl. 52, fiz. 150; pl. 53, fig, 153. 

This is another species of the Z. Pealii group, from which it 

differs (as does L. Brasiliensis) in the serrations of the horny 

rings of the suckers on the tentacular arms being regular in size 

instead of alternately larger and ‘smaller. The name is that 

vulgarly applied to the species by the Chilian fishermen and is 

of supposed Inca origin. The species is used for food as well 

as bait, and is a highly esteemed delicacy. Specimens in Mus. 

Phila. Acad. said to come from the Sandwich Islands, agree well 

in the dentition of the rings with this species. 
Chili. 

L. SUBALATA, Gervais and V. Bened. PI. 53, figs. 151, 152. 

Placed by error in the genus Rossia, Messrs. Eydoux and 

Souleyet show that this is a true Loligo. Their figure represents 

only a few large suckers in two rows on the tentacular clubs, but 

the text speaks of numerous smaller ones, as is usual in the genus. 

The suckers of the sessile arms have rings without serrations. 

Indian Ocean, Manilla. 

L. DuvaucELII, Fer. and Orb. Pl. 54, figs. 162-164. 

Body oblong, elongate, with rhombic fins half as long; third 

pair of sessile arms largest, compressed and externally finned ; 

cups of ventral arms unequal, the rings with eight or nine blunt 

truncated teeth; clubs of tentacular arms much enlarged, the 

rings of the cups with distant, acute teeth. Shell pennate, 

stem broad. Gray remarks that this may be the young of his 

L. Chinensis. 
Indian Ocean. 

L. HarpwickKEI, Gray. 

This species has not been figured. The fins are said to be 

nearly two-thirds the length of the body, rounded on the sides; 

tentacular arms with numerous small cups, with smaller ones in 

four rows at the tip. Shell with very broad wings. Like Z. brevis 
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but fins are longer; differs from LZ. Duvaucelii in the fins being 

longer, and the shell broader, with a narrow stem. 

Indian Ocean, 

L. CHINENSIS, Gray. 

Body subeylindrical, acuminated behind, with rhomboidal fins. 

Rings of the cups of the ventral pair of arms with many close, 

acute teeth; tentacular arms with numerous rather large cups 

and some rather small ones at the tip, rings with distant teeth. 

Shell broad-lanceolate with a short, broad stem. Eaten in Canton. 

Not figured. 
China. 

L. SumaTREnsIS, Fer. and Orb. PI. 58, figs. 190, 191. 

Body short, cylindrical, attenuated behind; fins regularly 

rhomboidal, truncated in front, angles rounded, nearly half the 

length of the body; arms moderate; tentacles very long and 

slender. Shell oblong, spoon-shaped ; upper part rather narrow 

and produced. Placed by Gray in his genus Teuthis, but evi- 

dently a true Loligo. 
Sumatra. 

L. vunGaris, Lam. 

From this common European species have been separated by 

the minute perception of modern naturalists, a number of so- 

called specific forms, the distinctness of which appears to me to 

be problematical. The characters, which are comparative, may be 

individual only, in their strict limitation, or they may, perhaps, 

indicate varieties or even sub-species. J give the table of dis- 

criminative characters constructed by Lafont, and proceed with 

the descriptions of these forms. 

A. Fins shorter than half the length of the body. 

L. ALFsSANDRINY, L. MENEGHINI, L. PULCHRA. 

&. Fins longer than half the length of the body. 

* Cups of the tentacles very unequal. 

Eye small. L. AFFINIS. 
Eye moderate. 

L. BREVICEPS, L. NEGLECTA, L. MICROCEPHALA. 
Hye very large. L. VULGARIS. 

** Cups of the tentacles nearly equal. 

Eye small. L. ForBersi1. 

Eye very large. L. MACROPTHALMA. 

19 
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L. putcHRA, Blainv. Pl. 54, figs. 165-167. 

This species attains the length of 3 inches and is supposed 

to be adult at that size. The very small size of its fins consti- 

tutes its principal character. 

Mediterranean, Mouth of the Loire, ete. 

L. ALESSANDRINII, Verany. PI. 57, fig. 180. 

Body oblong, cylindrical, rounded behind ; fins about two-fifths 

the length of the body, posterior, rounded ; clubs of tentacles 

with large external suckers and very small middle ones. Shell 

not observed. Length, about 3 inches. 

Differs from LZ. pulchra by its rounded fins. 
Messina. 

L. MeNnEGuHINII, Verany. PI. 57, fig. 181. 

Body oblong, acuminated behind; fins posterior, rounded, 

scarcely half the length of the body; tentacles long, clubs but 

little developed, with two rows of very small suckers. Shell not 

observed. Length, about 3 inches. 

Differs from ZL. pulchra by its body acuminated behind and 

rounded fins; from L. Alessandrinii by the former character. 

Messina. 

L. AFFINIS, Lafont. Pl. 55, fig. 169. 

The male only, of this species is known. The narrow, cylin- 

drical body, unequal cups of the tentacular clubs and obtusely 

rhomboidal, large fins form its principal characters. 6 to 8 inches. 

Bay of Biscay. 

L. MIicROcEPHALA, Lafont. PI. 55, fig. 170. 

Head very small, scarcely more than half the diameter of the 

pdody, eyes moderate, fins long, obtusely rhomboidal; clubs with 

five pairs of large cups and numerous smaller ones. 

Attains a length of 2 feet. 
Bay of Biscay. 

L. BREVICEPS, Steenstrup. PI. 55, fig. 168. 

Differs from L. vulgaris by its shorter arms and smaller head. 

It is the northern form of that species. Length of body, 1 foot; 

of tentacles, 6 inches. The dentition is the same in both species. 

This appears to me to be very like L. microcephala. 

German Ocean ; Baltic Sea. 
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L. NE@uLEcTA, Gray. PI. 55, fig. 171. 

Body oblong, subeylindrical ; fins two-thirds the length of the 

body, rhombic, rounded on the sides ; tentacular arms with eight 

or nine very large cups in two rows, and small ones at the ends. 

Shell lanceolate. <A figure of Z. vulgaris in Fer. and Orb. (t. 8, 

f. 1,2) is cited for this species; and also by Lafont in his de- 

scription of L. Moulinsi. The latter author makes the cups of 

the tentacles nearly equal in size, but Gray more accurately 

describes d’Orbigny’s figure. 

Southern Hurope, Atlantic and Mediterranean. 

L. vunearis, Lamarck. PI. 56, figs. 172-177. 

Body large, attenuated behind ; eyes large; fins nearly three- 

fourths the length of the body, rhomboidal, the angle well pro- 

nounced; third pair of arms dorsally webbed ; tentacular clubs 

long, the middle suckers comparatively very large. 

Length, 8 or 10 inches. 

This is retained by most authors as the Lamarckian type in 

the division of the species. 

Mediterranean ; S. Atlantic Coast of Hurope. 

I figure the shell of the male, as well as the wider shell of the 

female of this species in order to show the great difference of 

form between them. 

L. Forsesi, Steenstrup. Pl. 56, fig. 178. 

Body much attenuated behind ; eyes small; fins about two- 

thirds the length of the body, with well-pronounced external 

angles; arms rather long; clubs of tentacles short, with cups of 

nearly equal size. 8 or 10 inches. 

This is the LZ. vulgaris of British authors. 

Seas of Northern Europe, Bay of Biscay, ete. 

L. MACROPTHALMA, Lafont. Pl. 56, fig. 179. 

Body attenuated behind ; eyes enormous, close together; head 

narrowed between the eyes and base of the arms; fins two-thirds 

the length of the body, angles well pronounced ; clubs short and 

carrying nearly equal suckers. Length, 10 to 12 inches. Close 

to L. vulgaris, but differing by its tentacular cups of nearly 
equal size. 

Bay of Biscay. 
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L. Reynaupu, Fer. and Orb. PI. 57, fig. 182. 

Body cylindrical, acuminate behind; fins more than two- 

thirds the length of the body, obtusely rbomboidal ; sessile arms 

short, unequal, second, third and fourth pairs externally cari- 

nated, cups with acute teeth on higher side, diminishing in size to 

the other side; tentacles large, cylindrical, the suckers very un- 

equal, ten or twelve middle ones very large, with smooth rings, 

the smaller lateral ones oblique, with acute teeth. Shell narrow. 

Closely allied to Z. vulgaris. 
Cape of Good Hope. 

L. TRICARINATA, Gray. 

Animal not observed. Shell lanceolate, central groove deep ; 

blade with a slight raised ridge from the apex to the front part 

of the outer edge, near the commencement of the shoulder, pro- 

ducing three distinct keels on the convex side of the tip; upper 

part of stem one-fifth of the length. Length, 16 inches. 

Isle of France. 

Differs from all other shells of the genus by its large size, and 

the oblique groove from the tip to the upper margin. Not 

figured. 

L. AUSTRALIS, Gray. 

Body oblong, subeylindrical ; fins rhombic, half the length of 

the body ; tentacular arms with many moderate-sized cups dis- 

posed in four rows, and with numerous smaller cups forming 

four rows at the tip. Shell broad, lanceolate, blackish-brown ; 

upper end rather broad. Not figured. 
Australia. 

** Shell lanciform, with narrow, straight-margined wings. 

L. Pxet, Blainv. Pl. 57, figs. 183, 184. 

Body very narrowly elongate, attenuate toward the end; fins 

rhomboidal, two-fifths the length of the body; sessile arms very 

short, the oblique suckers with toothless rings; tentacles rather 

short with small clubs covered with unequal cups, rings of the 

largest ones smooth and toothless, of the smaller ones with 

acute points, of the small side cups very oblique with long teeth 

on the higher side. Shell elongate, very narrow, with three 

longitudinal grooves. 
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The shell is very like that of Z. Brasiliensis (if the figure 

given in Fer. and Orb., which I have copied, is correct), but the 

animal is very different in its proportions. It is the narrowest 

species known in proportion to its length. 
West Indies. 

L."Buerkert, Keferstein. Pl. 57, figs. 185, 186. Animal not 
described. The hectocotylized fourth left arm and a fourth 

right arm, as well as a shell are figured, the latter about 5 

inches in length. 
Japan. 

B. Buccal membrane without projections or suckers. 

Subgenus Teuthis, Gray. 

L. mepia, Linn. PI. 58, figs. 187-189. 

Body subcylindrical, narrowly attenuate behind, and in the 

adult males produced beyond the fins; fins subcordiform ; 

sessile arms with the oblique rings armed with blunt close teeth 

on the higher side; tentacular arms long, the sucker rings of the 

clubs with very close blunt teeth; siphon not valved. Shell 

lanceolate, broad, narrow in front. 
Hurope. 

This species, known to Aristotle and the ancients, is highly 

esteemed for food; at Genoa it bears the local name of Totaneto, 

and in Italy generally is called Calamaretto. 

Imperfectly known and doubtful species. 

L. Hartiner, Verrill. Pl. 60, figs. 194, 195. 

Harting described in the Trans. of the Royal Acad. of Amster- 

dam, in 1860, the buccal parts and some detached suckers of a 

gigantic cephalopod, preserved in the Utrecht Museum ; locality 

unknown. He erroneously identifies these fragments with Archi- 

teuthis dux of Steenstrup, but Verrill has shown (Am. Nat., ix, 

85) that the dentition and the cupules are those of a Loligo, for 

which he proposes the above name. 

I figure the buccal mass and a sucker, actual size, to show the 

immense dimensions that this creature must have attained. 

L. BovyEeri, Crosse and Fischer. Pl. 59, fig. 193. This is the 

gigantic cephalopod encountered by the French steamer Alecton, 

near Teneriffe, an account of which we have already given 
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(p.87). The figure obtained by an officer of the vessel during the 

three hours’ encounter with this animal, together with a few 

details, suffices to show that it was a Loligo, although the ten- 

tacular arms are not represented. No specific characters were 

available to Messrs. Crosse & Fischer, and like L. Hartingii, 

with which it may be identical, its distinctive character is 

its size. 

Li. MINIMA, Fer. PI. 58, fig. 192. 

Body smooth, oblong, conical; fins very small, at the end of 

body, semicircular, far apart; sessile arms short, rather unequal, 

cups in two lines; tentacular arms long, cylindrical, scarcely 

enlarged at the end, with two rows of small, alternate, 

peduncled cups. 
African Coast. 

Too young for recognition. 

L. osoGapiuM, Raf. Mediterranean. 

L. LANCEOLATA, Raf. Mediterranean. 

? L. (Anisocrus) PuNnoratus, Raf. Atlantic Ocean. 

? L. (Antsoctus) Bicotor, Raf. Atlantic Ocean. 

The above have not been sufficiently characterized. The 

genus Anisoctus is said to have the aspect of a Loligo, an inter- 

nal shell, but only eight arms. No such animal is known, and 

probably the tentacles were withdrawn or wanting to the speci- 

mens seen by Rafinesque. 

L. CARUNCULATA, Schneider. Gulf of Guinea. 

Genus LOLIOLUS, Steenstrup. 

Loligo hemiptera, L. brevipinna, and other Loligines with 

blunt extremity and round fins, may perhaps belong to this 

small group, which is not widely separated by its characters from 

Loligo. 

L. TYPuUs, Steenst. Pl. 60, fig. 196. 

Body short, blunt behind; siphon short and broad ; lateral 

arms with large suckers; tentacles long, the clubs not larger, 

with very small suckers. Shell with broad expansions, and a 

sharp keel on the shaft. 
Habitat unknown. 
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L. AFFINIS, Steenst. Pl. 60, fig. 197. 

Fins more developed than in LZ. typus, arms proportionally 

shorter, with small suckers on the lateral arms. Shell with 

broad expansions, but the central shaft broader and not keeled. 

Indian Ocean. 
L. STEENSTRUPI, Dall. 

Animal in general form much resembling L. typus ; arms very 

short; tentacles from two to three times the length of the arms, 

lanceolate at the ends, with three rows of cupules. Color 

yellowish-white, with round spots and ocelli of various shades of 

purple; a large purple blotch behind each eye. Pen deeply 

grooved in the middle. Length, l-7inch. Not figured. ; 
Gulf of California. 

Genus SEPIOTEUTHIS, Blainv. 

* Buccal membrane provided with cups. 

+ Shell lanceolate, the wings thickened on the margins.* 

S. GUINENSIS, Quoy and Gaim. PI. 61, figs. 198-200. 

Body oval, oblong; fins very broad, fleshy, most dilated 

behind the middle of the body; sessile arms slender, elongate, 

unequal, order of length 3, 2, 4, 1; cups depressed, oblique, 

rings with strong, curved, distant teeth, longest on the highest 

side; tentacles with large, blunt clubs, the cups rather oblique, 

in four rows, and the rings of the larger central ones narrow, 

with very distant teeth. Length, 1:5 feet. 

New Guinea ; Vunikoro. 

Distinguished from all other species by having a line of large 

dark round spots on the superior surface of the fins. 

S. AUSTRALIS, Quoy and Gaim. PI. 61, figs. 201-205. 

Body oblong, cylindrical, truncated in front, acuminated and 

blunt behind; fins very broad, fleshy, subrhomboidal ; sessile 

arms elongate, unequal, order of length 3, 4, 2, 1; tentacular 

arms very strong, compressed, their clubs large, with very large 

cups, the rings of which have very distant truncated teeth. 

Violet rose-color. Length, 25 feet. 
Australia. 

*T have some doubt whether either this character or the presence of 
cups on the membrane is of specific value ; if it is not, several species 
which I have separated by these differences must be united. 
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S. Mavrirrana, Quoy and Gaim. PI. 61, figs. 208, 209; pl. 62, 

fig. 206 ; pl. 64, fig. 207, 210. 

Body cylindrical, acuminated ; fins narrow, widest at two- 

thirds the length of the body; sessile arms unequal, order of 

length 3, 4, 2,1; the cups oblique, the rings with a number of 

acute, hooked, curved teeth; tentacles slender; the cups rather 

oblique, with acute, distant, hooked teeth. Length, 17 inches. 

Mauritius. 
S. MADAGASCARIENSIS, Gray. 

Body oblong, rounded behind; fins broad, rounded; cups of 

tentacular arms unequal, four-rowed ; labial membrane with a 

single cup at the tip of each angle. Shell lanceolate, rather 

broad, upper part rather broad, blackish. 

Not figured ; the description is sufficiently indefinite. 

Madagascar. 
S. ARCTIPINNIS, Gould. Pl. 62, fig. 211. 

Body elongate, ovate-lanceolate ; fins with rounded outlines, 

broadest behind the middle ; head rather narrow; sessile arms 

short, stout, order of length 2, 4, 3, 1; tentacles long as the 

body. Color brownish-purple with red dots. 

Length of body, 6 inches ; total length, 16 inches. 

Sandwich Islands. 

Very closely allied to S$. Mauritiana, but differs in the formula 

of the arms; it is also very close to the next species, but besides 

the formula, there is a difference in the shell, which has thickened 

margins. 

+ + Shell lanceolate, the margins of the wings not thickened. 

S. Lessontana, Fer. and Orb. PI. 62, fig. 212; pl. 64, 213. 

3ody elongated, violet-spotted ; fins dilated posteriorly ; head 

broad, ear crests thick, broad; sessile arms, order of length 3, 

4, 2,1, their cups oblique with distant, acute teeth; tentacles 

bluntly clubbed, the cups large, very oblique, and armed with 

acute, distant, curved teeth. Length, nearly 3 feet. 

New Guinea; New Zeuland ; Java; Malabar. 

S. Lonternirormis, Leuckart. PI. 62, fig. 214; pl. 64, fig. 215. 

Distinguished by its fins being wider posteriorly. S. Hempri- 

chit, Ehrenburg, from the same locality (not figured), has a simi- 
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lar character: they are probably identical, and may prove to be 

synonymous with S. Lessoniana. 
Red Sea. 

**< Buccal membrane without cups. 

+ Shell very thin, margin of wings not thiekened. 

S. SEPIOIDEA, Blainv. Pl. 63, fig. 216. 

Body ovate, oblong, violet-spotted, acuminate behind ; fins 

commencing some distance behind, outline subrhomboidal ; 

sessile arms subulate, slender, order of length 3, 1, 4, 2, the 

dorsal pair compressed, the others depressed, the rings broad, 

with long, acute teeth; tentacles slightly clubbed, the cups in 

four lines, of which those of the two central are largest. Shell 

very thin, transparent, very broad, lanceolate; central ridge 

broad above, narrow below. A small species, attaining 4 inches. 

West Indies. 

+ 1 Shell with margin of wings thickened. 

S. Stroani, Leach. 

Fins widest in middle of body. Shell with broad wings. 

Not figured. 
West Indies. 

S. ovata, Gabb. Pl. 63, fig. 217. 

Body broad, bluntly pointed posteriorly ; fins narrow, regu- 

larly rounded in marginal outline, widest in the middle; sessile 

arms, order of length 3, 4, 2, 1, laterally compressed, but 

slightly dilated at the club. Shell with broad wings. 
West Indies. 

Mr. Gabb distinguishes it from §. Sloanii by the margin of 

the shell not being thickened, but I find that the margin of his 

typical shell is thickened, and therefore it is very probable that 

it is the same species. 

S. BLAINVILLIANA, Fer. and Orb. Pl. 63, fig. 218; pl. 64, figs. 

219, 220. 

Body cylindrical, attenuated but rounded behind ; fins fleshy, 

very broad, broadest in the middle, margin outline well rounded ; 

sessile arms long and slender, the rings oblique, with long, close, 

acute teeth; tentacles with moderate clubs and suckers, the 

teeth of the rings similar to those of the sessile arms. Shell 
20 
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lanceolate, very broad and thin; the wings broadest in the 

middle, strongly thickened on the margins towards the extremity. 

The thickening of the shell margin is not well represented in the 

original figure. Length, about 15 inches. 
Java. 

In form very like S. Australis. 

*% * Species of which the buccal membranes are undescribed. 

S. BILINEATA, Quoy and Gaim. PI. 63, fig. 221, 

Body elongated, rather narrow ; fins rhomboidal, very wide in 

the middle, the angle rounded ; outline of body marked upon its 

dorsal surface by a blue line. 
Australia. 

S. Magor, Gray. PI. 64, fig. 222. 

Body subcylindrical, attenuated posteriorly; lateral pinnee 

produced to the whole length of the body, extended in the 

middle. Length of body, 27 inches; of head, 6 inches. 

Cape of Good Hope. 

This looks very like S. bilineata, and also like Thysanoteuthis 

Rhombus; the very poor figure shows that the specimen is 

mutilated. 

S. Srnensis, Orb. 

So named from a cephalopod referred to in Encyc. Japonaise. 

It is eaten broiled, by the natives. No specific characters given. 
Japan. 

Genus TEUTHOPSIS, Deslongchamps. 

A few species known, from the lias of France and Wur- 

tembure. 

T. Bunewxui, Desl. Pl. 65, figs. 223, 224. Calvados. 

Genus LEPTOTEUTHIS, Meyer. 

Only a single species known. 

L. aiaas, Meyer. PI. 65, fig. 225. Oxford clay, Solenhofen. 

Genus BELEMNOSEPIA, Agassiz. 

The ink-bag, mantle and bases of the arms, as well as the 

horny shells of this animal, are preserved. Some of the ink- 

bags are nearly a foot in length, and are invested with a brilliant 
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nacreous layer. So indestructible is this fossil ink that it is yet 

capable of use as Sepia. Nine species are found in the upper 

lias of Wurtemburg, Calvados and Lyme Regis. 

B. LATA, Orb.’ Pl. 65, fig. 226. Wurtemburg. 

Genus BELOTEUTHIS, Miinster. 

Minster described six species, which d’Orbigny afterwards 

recognized as varieties only, of a single form. 

B. suBpcostara, Munst. PI. 65, fig. 227. 
Upper lias, Wurtemburg. 

Genus PHYLLOTEUTHIS, Meek and Hayden. 

This genus is founded on an impression of the expanded part 

of a gladius in a mass of rock: it was evidently thin, and as no 

part of its substance remains, is supposed to have been corneous 

in texture. It looks very like Beloteuthis. 

Pu. supovatTa, M. and H. PI. 65, fig. 228. 
Upper cretaceous, Moreau R., Dakota. 

Genus PTILOTEUTHIS, Gabb. 

Elongate, sub-ovate, very thin, anterior end broadly angulated, 

no mid-rib ; slipper either minute or wanting. Surface marked 

by ‘numerous, irregular, small wrinkles, which radiate back- 

wards and outwards, partly from the anterior end, and partly 

from an imaginary median line. 

P. Fouratus, Gabb. Pl. 105. Neocomian, California. 

Family V. SEPIOLID 2. 

Genus SEPIOLA, Leach. 

* Body and head smooth beneath, cartilage of mantle narrow, linear, oblong. 

Typical. 

+ The sessile arms with two alternating rows of cups to their ends. 

S. Seproua, Linn. PI. 65, figs. 229-237. 

Body oblong, smooth, rounded behind, flesh-color with blotches 

and spots of dark purple, paler ventrally ; fins leaf-like, rounded, 

dorsal, and subcentral as to the length of the body; arms short, 

the lateral ones longest; the suckers of the ventral arms are 
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crowded and four-ranked on their tips in the female; tentacles 

very long in the male, much shorter in the female. Shell with 

thickened margin. Length, 2 to 3 inches. 

S. Rondeleti, Orb., is the male of this species, and I inelude 

here also §. major of Targioni-Tozzetti, as I cannot find dis- 

tinctive characters of suflicient importance to separate three 

Mediterranean species, as the Italian author has done. 

Mr. Alder says of it: ‘* This is an odd fish, crouching gen- 

erally at the bottom like a toad, with its great gogele-eyes half 

closed, and sometimes crawling along by means of its suckers, 

pufting the water through the funnel all the time. When it does 

take to smimming, it darts very quickly through the water, and 

is difficult to catch. When taken out of the water and placed 

on the hand, it had recourse to an odd mode of progression, 

turning two or three somersets in tumbler-fashion, first laying 

hold with its arms, turning over, and laying hold again until it 

managed to get back into the water.” It is said, by Mr. Gosse, 

to burrow in the sand by blowing through its funnel, and using 

its arms, with their suckers, to remove small stones and gravel. 

They spawn towards the end of May or beginning of June. 

The eggs are arranged in the centre of a bluish gelatinous mass, 

as if around an axis, and fifteen to thirty of these masses, each 

containing from forty to one hundred and thirty eggs, are united, 

each by a basal stalk, to form a group attached upon some sub- 

marine body. The fry is hatched in twenty-two to twenty-five 

days. They visit the Algerine coast in numerous troups during 

the month of May, for the purpose of spawning. In the Medi- 

terranean it is found at depths of 60 to 200 metres, where it lives 

in company with the Eledones. Largely consumed as food in 

Italy ; it is much esteemed for the delicacy of its flesh. 

All European Seas. 

S. OwENIANA, Fer. and Orb. PI. 66, fig. 238. 

Body elongate, ovate, rather pointed behind; fins very small, 

far apart, nearly circular; sessile arms elongate, slender, subu- 

late, unequal, order of length 2, 3, 4,1; tentacles very long and 

very slender, club small, crowded with minute cups. 

Length, about 4 inches. 

Habitat, Vitt Isles. (Mus. Acad., Phila.) 
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S. JAPonica, Fer. and Orb. 

Body oblong ; fins widened; cups of sessile arms in two alter- 

nating lines, with a clavate muscular tube between them; ten- 

tacles long, cylindrical, scarcely enlarged at the clubs, with very 

minute suckers. Not figured. 
Japan. 

| + Sesstle arms with eight rows of cups. 

S. STENODACTYLA, Grant. PI. 66, fig. 239. 

Body short, rounded behind; fins subcircular; head large ; 

sessile arms thick and short, rather ‘unequal ; cups Isrge, spheri- 

eal, in seven or eight rows, rather irregularly disposed; ten- 

tacles long, slender, club indistinct, cups very minute or scarcely 

developed. Purple, darker spotted and cross-banded on the 

arms. Length to end of sessile arms, 3 inches. 
Mauritius. 

** Body and head tubercular beneath ; internal cartilage ef manile broad, 

contracted in the middle = SEPIOLOIDBA, Orb. 

S. LINEOLATA, Quoy and Gaim. PI. 66, fig. 242; pl. 67, figs. 

240, 241, 243. 

Head and body smooth above, strongly tubercular on the 

sides beneath, tubercles with horny centres ; dorsal edge of mantle 

bearded ; body short, rounded ; sessile arms short, quadrangular, 

rather unequal, two upper pairs slenderer and shorter, and 

webbed at the base; cups hemispherical, in two alternate regular 

series on the base, and then small and in four series, their rings 

very high, with an external border; tentacles slender, lanceolate 

at the end, and with twenty series of very numerous, exceedingly 

small, crowded cups. Whitish, with longitudinal blue or opaque 

white lines. Length to end of sessile arms, 25 inches. 
Jarvis Bay, Australia. 

Doubtful species. 

S. PENARES, Gray. PI. 67, fig. 244. This species is the type of 

‘Gray’s genus Fidenas, which does not seem to possess any dis- 

tinctive characters to separate it generically from Sepiola, except 

that the suckers are long-peduncled, and the peduncles are con- 

stricted on the upper part. The specimen, in spirits, is described 

as “not good state, lost the pedunculated arms. Shell—? or 

none.” -I copy an original figure in H. & A. Adams’ Genera. 
Singapore. 
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S. LEUCOPrERA, Verrill. 

** Species probably small, but the three specimens observed 

are probably not full grown. Body short, depressed, with the 

mantle smooth. Ventral surface in middle, with a somewhat 

flattened heart-shaped or shield-shaped area, surrounded, except 

in front, by a silvery white band, having a pearly or opalescent 

lustre. Eyes small, with round pupils. Fins large, in the living 

specimens nearly as long as body, broadly rounded ; the poste- 

rior lobe reaches nearly to. end of body, the anterior edge be- 

yond front of mantle to the eye. The anterior edge of the 

mantle is emarginate beneath; above it is broadly attached to 

the head. Sessile arms short; upper ones shortest; third pair 

largest ; tentacular arms slender, extending back to end of body. 

Upper surface of body thickly spotted with orange brown.” 

Length to base of arms, 14 mill., in aleohol ; of mantle above, 

8 mill.; breadth, 7 mill.; breadth across fins, 16 mill. 

Gulf of Maine, 30 miles BE. from Cape Ann, 

110 fathoms, muddy bottom. 

I am by no means satisfied that this is a Sepzola, and unfor- 

nately Prof. Verrill has neglected to describe the shell, which 

would have fixed its generic position definitely. Whatever 

genus it may belong to, however, the characters and proportions 

given above indicate decided immaturity in the specimens ex- 

amined, and afford no valid reason for the supposition that the 

adult will prove to be distinct from the species already described. 

Genus ROSSIA, Owen. 

RK. PALPEBROSA, Owen. 

Body oblong; head nearly as large as the body, swollen at 

the eyes; fins placed anteriorly, contracted at their junction 

with the body ; arms short, very unequal, order of length 3, 4, 

2, 1, cups in two rows at the base, and in many rows at the end 

of the arms, similar in size; tentacles elongate, with very 

many minute suckers on the clubs. Total length, 5 inches. 
Arctic Seas. 

Owen thinks that the eyelids discovered in this species, and 

from which it derives its name, are a peculiar organization 

designed as a defense for the eyes against the spicular ice crys- 

tals, which, in the summer season, crowd the northern waters. 
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R. Monier, Steenstrup. 

Distinguished from &. palpebrosa by having very large suckers 

on the clubs. 
Greenland. 

R. MAcRosoMA, Chiaje. Pl. 67, figs. 245, 246. 

Body smooth, short, broad, rounded behind; fins thin, short, 

semicircular, larger in front; head short; arms subulate, rather 

compressed, elongated, unequal; order of length 3, 4, 2, 1; cups 

spherical, in two distinct rows at the base, and four at the tip, 

with large smooth rings ; tentacles slender, cups at the base of 

the clubs large, diminishing in size and augmenting in namber 

towards the end. Length, 5 inches. 

Shell lanceolate, two-thirds the length of the body. 
Great Britain to Mediterranean. 

With this I identify, with Forbes and Hanley, &. Jacobi, Ball, 

described from Dublin Bay, Ireland. Steenstrup thinks these 

are females, and that the next species, R. Owenii, Ball, is the 

male of the same species; to this, I may add that &. Panceri of 

the Mediterranean Sea does not appear to me to be essentially 

different from R. Owenit. 

The species is sedentary in habit, and is obtained by the fisher- 

men in from 50 to 300 métres’ depth. 

R. Owen, Ball. Pl. 67, fig. 247. 

Differs from &. macrosoma by the cups being large, on long 

peduncles, arranged in three rows, those of the centre row not 

half the size of the side ones; on the first pair of arms more 

numerous, more equal in size and smaller than on the other arms. 

Northern Europe. 
See remarks under preceding species. 

R. Panoeri, Tozzetti. Pl. 68, fig. 248. 

Body subcylindrical, attenuated behind ; fins subcentral, some- 

what trapezoidal; basal suckers in two rows, afterwards in four 

rows, pedunculated ; tentacula lost. 
Mediterranean. 

See remarks under description of R. macrosoma. 

R. @uAveopis, Lovén. Pl. 105. 

Fins medial; arms slightly webbed, order of length, 1, 2 = 4, 

3; suckers in two rows throughout; tentacula long, graceful, 
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terete, the short clubs with numerous suckers, of which the lower 

ones are largest. Not figured. 
Finmark, Shetland. 

R. PAPILLIFERA, Jefireys. 

Body stout; back of mantle, head and arms covered with 

small whitish pimples; arms stout, all except the ventral pair 

connected below by a strong web; suckers bead-like, pedicelled, 

in two series throughout, larger on lower part and middle of each 

arm, very small at the tips; tentacles rather thick, not extending 

below the middle of the mantle, clubs terminal and small, crested 

on each side, with numerous, small suckers. Length, 1:75 inch. 

Not figured. 
North of Shetland Isles. 

Dredged 60 to 100 fathoms. Seems to bear the same relation 

to R. glaucopis that R. Owenti and R. Panceri do to R. 

macrosoma. 

R. Hyarttt, Verrill. 

Body subeylindrical, usually broader posteriorly, in preserved 

specimens, variable in form according to contraction, dorsal sur- 

face covered with small, conical, scattered, whitish papille, 

which are also found on the upper and lateral surfaces of the 

head and arms ; those around the eyes largest ; one on the mantle, 

in the median line, near the front edge is elongated. Fins 

moderately large, nearly semicircular, lobed in front, the centre 

of the fins being about the middle of the body. Siphon elon- 

gated, conical, with small opening. Head depressed, more than 

half the length of the body. Eyes large, lower eyelid more 

prominent but not much thickened. Sessile arms short, united 

at their bases by a short web, which is absent between the ven- 

tral arms; dorsals shortest; third pair longest and largest ; 

second and fourth pairs about equal in length. Suckers numer- 

ous, subglobular, not very small; near the base of the arms they 

are biserial, there being usually four to six thus arranged in each 

row, then they become more crowded, forming about four rows, 

and very small and crowded towards the tips. Tentacles, in pre- 

served specimens will extend back to posterior end ‘of body, 

smooth, somewhat triquetral, the sucker-bearing portion bordered 

by a wide membrane on the upper, and a narrow one on the 
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lower margin; the suckers very small, subglobular, crowded in 

about eight to ten rows in the widest portion. 

Length from base of arms to posterior end, 40 mill.; of body; 

20) mill.; of head, 15 mill.; of fins, 15 mill.; of arms, 1, 12°5; 

2,15; 3,18; 4,13 mill.; of tentacles, 40 mill. 

Massachusetts Bay, off Cape Sable and Halifax, N.S. 50 to 
100 fathoms ; in September, with eggs, from the latter locality. 

I give detailed description of this species because it has not 

not yet been figured: its close relationship to R. papillifera is 

apparent. As I have already intimated more than once, I believe 

that a larger acquaintance with the cephalopoda will result in a 

great reduction of so-called species; characters which are fre- 

quently detailed at length as of specific importance, will be found 

to be very variable. It is probable that both this and the fol- 

lowing, &. sublevis, are synonyms of R. papillifera, and that 

the latter itself will fall into the synonymy of one of the older 

described species.* 

R. suspiavis, Verrill. 

Larger and relatively stouter than the preceding species, with 

the fins larger and placed farther forward, the front edge of the 

large, free lobe reaching nearly to the edge of the mantle. Head 

large and broad. Sessile arms more slender and less unequal in 

size than the preceding, and with the suckers arranged in two 

regular rows throughout the whole length. Anterior edge of 

mantle scarcely sinuous, advancing but little dorsally. Upper 

surface of head and body nearly smooth. but in the larger speci- 

mens with a few very small whitish papille, most numerous near 

the front edge of the mantle. 

Length from base of arms to end of body, 46 mill.; of body, 

31 mill.; of head, 15 mill.;-of fins, 20 mill.; of arms, 16, 17, 20, 

15 mill. respectively ; of tentacles, 25 mill. 

Taken with the preceding species, and is the more common of 

the two, in Massachusetts Bay. The differences may prove to be 

only sexual, but this cannot be determined without a larger num- 

ber of specimens. See remarks under &. Hyatti. 

* Sars makes R. papillifera a synonym? of RB. glaucopis. 

21 
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R. pispar, Rtippell. Pl. 68, fig. 249. 

Body ovate, rounded, rather tapering behind; fins rounded, 

rather behind middle of back; sessile arms rounded externally, 

upper ones slightly webbed together ; cups in two series, small, 

globular, except on lateral third pair of arms, where they are 

very large, pedunculated ; tentacles slender, tapering, the clubs 

scarcely marked, with very minute cups. Smaller than R. 

macrosoma. 
Sicily . 

Family VI. CRANCHIID 4%. 

Genus CRANCHIA, Leach. 

C. scABRA, Leach. Pl. 68, figs. 250, 251. 

_ Body very voluminous, flask-shaped, head very small, with 

large eyes, surface of head and body thickly beset with small 

horny tubercles; fins very small, united by their sides; arms un- 

equal, order of length 3, 2,4, 1, with cups far apart on their 

margins; tentacles contractile, the cups smaller than those of the 

sessile arms. Shell very narrow, narrowed in the middle, ex- 

panded and acute at each end. Length, nearly 2 inches. 

Congo, Africa ; West Indies. 

Oct. Hglais, Orb. (fig. 251), is the young of this species. 

C. MACULATA, Leach. 

Differs from the above by the skin being smooth, beautifully 

marked with black spots. Not figured. 
Congo, Africa. 

C. MEGALopPsS, Prosch. 

The body joined to the head by a pseudo-articulation (which 

is made by him a subgeneric character. S.G. Owenia). Eyes 

large; arms small, order of length 3, 2, 4, 1; tentacles long; 

fins lunate. 

Genus LOLIGOPSIS, Lamarck. 

* Smooth. Typtcal Loligopsis. 

L. HYPERBOREA, Steenst. 

Body smooth, elongated; with very narrow fins, half the 

length of the body, forming a lanceolate figure; arms 3, 2, 1, 4, 

in proportionate length, with large suckers; tentacles much 
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shorter than in LZ. pavo, being only twice the length of the ses- 

sile arms. Not figured. 
North Greenland. 

L. pavo, Lesueur. PI. 68, fig. 252; pl. 69, fig. 253. 

Body smooth, conical, elongated, spotted with red; fins ter- 

minal, short, soft, narrow, outline together heart-shaped, not 

notched in front; sessile arms short, slender, three upper pairs 

rounded ; cups much depressed, broad, oblique, rings smooth ex- 

teriorly, inner edge divided into square teeth; tentacles slender, 

very long. Shell elongate, very thin, nearly gelatinous, attenu- 

ated anteriorly, lanceolate posteriorly. 

Total length, including tentacles, more than 5 feet. 

Arctic Seas to Madetra. 

The figure (which is a copy of Lesueur’s) represents an indi- 

vidual with mutilated arms. Pl. 26 of the second edition of 

Gould’s ‘Invertebrata of Massachusetts,” intended for this 

species, probably represents Ommastrephes illecebrosa Lesueur. 

L. ELLIPSOPTERA, Adams. PI. 68, fig. 254. 

Body funnel-shaped, semipellucid ; hinder part elongate, taper- 

ing; fins depressed, semicircular, rounded, outline together ob- 

long; siphuncle very large; arms very unequal, comparative 

length 2,3,1,4. Shell slender, penniform. 

Length, including sessile arms, about 6 inches. 

North Atlantie Ocean. 

A single specimen only discovered, which was in bad condition, 

as the tentacles are neither figured nor described. Its distinct- 

ness from L. cyclura is very questionable. 

L. cycnturA, Lesueur. PI. 69, fig. 225. 

Body coniform; terminal fin orbicular; head small, eyes 

large, prominent; arms unequal, order of length 3, 2, 1, 4. 

Color bluish and red, with red spots, and remote transverse 

abbreviated lines and dorsal spots of black. 

Total length, 54 inches. 

Indian Ocean ; Pacifie Ocean, Lat. 387° S., long. 383° EH. ) 

D’Orbigny and Gray have placed with this species, L. guitata, 

Grant, the body of which has rows of tubercles, but Lesueur 

describes and figures a smooth species. 
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L. CHRYSOPTHALMOS, Tilesius. Pl. 69, fig. 256. 

Body elongate, narrow, with a large, oval, dorsal, black spot. 

Searcely an inch in length. Tentacles not observed. The dor- 

sal spot may be a result of the aggregation of chromatophores 

in a state of irritation. 
Japan. 

LL. Zye¢ana, Verany. Pl. 69, fig. 257. 

Body gelatinous, transparent, subeylindrical, tapering; fins 

half oblong, together nearly square, narrower in front, broader 

and sinuous behind; sessile arms, order of length 1, 2, 4, 3, 

dorsal pair webbed at base, rest free ; tentacular arms with small 

cups scattered throughout their length. Shell not described. 

Sicily. 

A single specimen only known: its small size and pedunculated 

eyes indicate a very young animal. Its generic position is 

uncertain. 

L. VERMICOLARIS, Ruppell. Pl. 69, figs. 258, 259. 

Body very long, slender, gelatinous, transparent ; neck long ; 

fins together subcordate, with a lengthened posterior point ; 

sessile arms with very small distant cups in alternate series, the 

ventral arms more than double the length of the others; tenta- 

cles very long, with long, narrow clubs, crowded with micros- 

copic suckers. Shell very slender. 
Sicily. 

Three specimens only of this very curious form have been 

found; like the preceding, its generic position is very doubtful. 

L. Peronit, Lam. 

30dy fleshy, oblong; the mantle sub-acute at the base, and 

inferiorly finned ; mouth surrounded by eight sessile and equal 

arms. 
South Seas. 

A doubtful species ; not figured. 

Subgenus Perotis, Esch, 

Sides with rows of acute tubercles; shell with solid tip. 

L. gutrata, Grant. Pl. 70, figs. 259-264. 

Body elongate, rather fusiform, attenuated behind ; whitish, 

spotted with red, with a few black, round spots ; with a dorsal 
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ridge, and row of eleven acute, four-pointed tubercles, and many 

smaller ones on either ventral side of the body ; fins semicircular, 

broad, together subrhomboidal; sessile arms large, conical, very 

contractile, unequal, proportionate lengths 3, 2, 4, 1; cups nearly 

spherical, rings oblique. Shell elongate, thin, very narrow ante- 

riorly, lanceolate, rather dilated behind ; tip very sharp, attenu- 

ated, solid. Total length, 6 inches. 

Indian Ocean. 

As already stated, D’Orbigny and Gray have confounded L. 

cyclura, Lesueur, a smooth form, with this very remarkable and 

distinct armored species: which is the type of Perotis, Esch. 

L. REINHARDTII, Steenstrup. 

Body with a toothed, cartilaginous band down the median line 

of the back; also two other toothed cartilaginous bands or ribs 

on each side of the body, which meet at an acute angle exactly 

at the points where the mantle is united with the funnel on each 

side; the proportions of the arms are 3, 2, 4, 1, and they only 

bear two series of suckers; the tentacles have four rows of 

suckers on the outer third, which are continued in a scattered 

arrangement over the middle third; the fins are terminally 

small and roundish. 
Azores ; Tropical Atlantic. 

This is another remarkable species, and seems to differ from 

L. guttata in having two rows of tubercles instead of one on 

each side of the body. It has not been figured. 

Family VII. CHIROTEUTHID A. 

Genus CHIROTEUTHIS, Orb. 

The great cephalic development of the animals of this very 

restricted genus, the immense length of the tentacles and the 

peculiar armament of their clubs, and the gladius expanded at 

each end, form excellent distinctive characters from the Loli- 

gopsidee. 
C. Veranvi, Fer. PI. 70, figs. 265-2171. 

Body smooth; fins semicircular, together heart-shaped ; head 

large; sessile arms very large, rounded, acuminate, order of 

length 4,3, 2,1; rings of the suckers on the three upper pairs 
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with very close acute teeth, longest on the broader side; tenta- 

cles twelve times as long as the body, with an occasional sucker, 

and with a lanceolate club covered with peculiar, long peduncu- 

lated suckers. Shell very narrow; the lowest part with -the 

longest and broadest expansion. 
Mediterranean. 

C. BONPLANDI, Verany. Pl. 70, figs. 272, 273. 

Body elongate, conical; head moderate; fins half the length 

of the body, together rhomboidal; sessile arms subulate, with 

rounded tubercles at the end, unequal, order of length 3,2, 1,4; 

tentacles lost’ Shell very narrow in the middle, narrow above 

and dilated below. ; 
29° N. lat., 89° W. long., Atlantic Ocean. 

Genus HISTIOTEUTHIS, Orbigny. 

H. BoNELLIANA, Fer. Pl. 71, figs. 274-281. 

Body short, obtuse; head very large; head, body and arms 

covered with scattered tubercles; sessile arms unequal, fleshy ; 

fins semicircular, broad. Shell broad, lanceolate, with a second 

smaller shell placed on its interior face. 

Total length, 400 mill.; length of body, 70 mill. 
Mediterranean. 

H. Ruppecui, Verany. Pl. 71, fig. 282; pl. 72, figs. 283, 284. 

Body, head and arms granular; head large; second and third 

pairs of arms longer; first and fourth shorter. Shell oval, 

lanceolate, attenuated in front, acuminated behind; with a 

second smaller shell placed on its interior face. 

Total length nearly three times that of H. Bonelliana. 
Mediterranean. 

H. Couuinsii, Verrill. 

A very large and handsome species, with a broad thin web 

extending between and nearly to the ends of the six upper 

arms. Tentacles about 2 feet long, slender, the club broad, oval, 

bordered by a membrane, and ending in a tapering tip, on the 

back of which is a keel enlarging backward to the end, where it 

forms a rounded lobe. The most expanded portion of the club 

hears five rows of suckers, with finely serrate rings; two rows 

contain much the largest suckers, four or five in each, the more 

central of the two rows containing four suckers larger than the 
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rest. A row of small tubercular suckers, ranged singly or 

alternating two by two extends for about six inches along the 

stalks of the tentacles; and minute serrate suckers also cover 

the tip of the club, beyond its expanded portion. Sessile arms 

stout, three-cornered, tapering to slender tips, each bearing two 

rows of globular suckers, having a small, oblique opening, and 

few blunt teeth. The ventral arms are united together, near the 

base, by a web, which also unites to the main web, in the median 

plane. A narrow web, arising from the outer angles of the 

arms, also unites all the arms together for a short distance above 

their bases. Beak with very sharp black tips; a broad mem- 

brane, rising into six prominent angles, surrounds the mouth. 

Outer surface of head and arms covered with large, very slightly 

raised warts or tubercles, which are dark blue, with a whitish 

centre; a circle of them surrounds the eyelids. Color, between 

the warts, purplish brown, with dark brown spots and reddish 

specks; web and inner surface of arms uniform dark reddish 

brown; suckers yellowish white; tentacles light orange brown. 

Length of tentacles, 24 to 25 in.; of arms, 1, 14 in.; 2, 17 

Meo. Wis dtl 4, 4°25) im. 
Off Nova Scotia. 

Family VIII. THYSANOTEUTHID A. 

Genus THYSANOTEUTHIS, Troschel. 

T. Ruompus, Troschel. Pl. 72, figs. 285-287. 

Characters those of the genus. 

Length of arms 3, 100 mill.; 2, 53 mill.; 4, 35 mill.; 1, 34 

mill.; length of tentacles, 104 mill. ; of head and body, 115 mill. 

Messina. 

Resembles the mutilated cephalopod from Cape of Good 

Hope, which Gray described as Sepioteuthis major. See fig. 222. 

T. ELEGANS, Troschel. Pl. 72, figs. 288, 289. 

This is very much smaller in size, and the fins are much more 

rounded in outline. 

Proportionate length of arms 3, 13 mill.; 2, 10 mill.; 1, 8 

mill.; 4, 7 mill.; length of head and body, 19 mill. I think it 

probably the young of 7. Rhombus. 
Messina. 
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Family IX. ONYCHOTEUTHID &. 

The principal character of this family is the development of 

hooks upon the arms, as a means of prehension ; they replace 

the sucking disks to a greater or less extent, according to the 

several genera. A few fossil forms occur. 

Genus GONATUS, Gray. 

G. amMa@na, Moller. Pl. 73, fig. 290. 

3ody cylindrical, tapering, acute behind; fins rhombic, not 

one-third the length of the back. % 
Norway ; Greenland. 

Genus ONYCHOTEUTHIS, Lichtenstein. 

These animals are solitary in habit, frequenting the open sea, 

and especially banks of gulfweed. Some of the species have an 

immense geographical distribution; as O. Banksii, from the 

Arctic Ocean to the Cape of Good Hope and Indian Ocean. 

The peculiar arrangement of suckers, forming a circle at the 

base of each tentacular club, enabling the animal to use the two 

clubs in conjunction, when necessary, give an immense increase 

of power. They suggested the obstetric forceps of Professor 

Simpson. 

O. Banxsi1, Leach. PI. 73, figs. 291-294. 

Body very elongate, cylindrical, acuminate behind; head with 

postero-dorsal, longitudinal, small, prominent ridges; fins rhom- 

boidal; sessile arms conic-subulate, winged on the back, unequal, 

in length 2, 3, 4, 1; cups with a fleshy excrescence, compressed, 

pear-shaped ; tentacles very extensile, the clubs armed with a 

double series of hooks, of which the outer row is much the 

largest, with a basal and sometimes an apical group of cups. 

Shell dark brown, lanceolate, pennate, with a short central keel, 

thin. Ordinary length of body, 6 inches. 

I unite a large number of nominal species under this name, 

the examination of numerous specimens and of the various 

figures having convinced me that their characters are illusory. 

Distribution nearly universal ; collected in all the oceans at 

numerous localities, equally tn arctic and troptcal waters. 
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QO. LicHTENSTEINIT, Fer. and Orb. Pl. 73, figs. 295-297. 

Head large, with eight longitudinal postero-dorsal ridges ; 

body elongate, narrowed posteriorly, produced ; fins about one- 

third the length of the body, triangular-sagittate, narrowly pro- 

duced behind ; sessile arms in length 4, 3,2, 1, externally webbed ; 

tentacles as in O. Bergii (= O. Banksii). Shell with a long 

end-conus. Length, 16 to 18 inches. 
Mediterranean. 

The larger size, posteriorly produced fins, and different shell, 

will distinguish this species from O. Banksii. 

O. Krounil, Verany. Pl. 73, figs. 298, 299. 

Body stout, cylindrical, acuminate behind; fins large, rhom- 

boidal, half the length of the body ; head with eight postero- 

dorsal ridges. Shell with a rather broad lamina. 

Length, 1-6 inch. 
Messina. 

Notwithstanding differences of proportion, ete., it may be 

that this is the young of O. Lichtensteinit. Only a single speci- 

men obtained. 

O. Dussumtert, Orb. PI. 74, figs. 300, 301. 
Body elongate, subcylindrical, very finely shagreened with 

small, acute tubercles ; fins short, together rhomboidal; sessile 

arms unequal, lengths 2, 4, 3,1; tentacles very slender, clubs 

not expanded, with thirty hooks in two series. Shell narrow, 

the apex with a very long, conical, acute, solid tip. 

Total length, 20 inches; of body, 6 inches. 

200 miles N. of Mauritius. 
O. RUTILUS, Gould. Pl. 74, fig. 302. 

Body broad in front, narrowed to a point behind; fins large, 

heart rhomboidal, half as long as the body; head large, sub- 

quadrate ; sessile arms half as long as body, triquetrous, relative 

lengths 4,3, 2,4; cupules on large pedicels nearly in a single 

line ; tentacles one-third longer than the arms, stout, cylindrical, 

with nine or ten hooks on long peduncles. Color very brilliant, 

violet and salmon, with bluish and golden metallic reflections. 

Total length, 8°5 inches. 
Near Sydney, N. S. Wales. 

Allied to O. Banksii, but different’ in proportions and in 

coloring. 
22 
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O. BREVIMANUS, Gould. PI. 74, fig. 303. 

Body cylindrical, tapering behind, fins rhomboidal, one-third 

the length of the body, head short, subglobose; sessile arms 

short and slender, lower pair longest, and upper pair shortest ; 

tentacles very short, nearly destitute of a club. 

Length, 6 inches. 
Samoan Islands. 

Described from a drawing which is evidently very imperfect, 

so much so, that but little reliance can be placed on it. It may 

well be doubted whether this and several following species are 

specifically distinct from O. Banksii: its identity with Mr. 

Gabb’s O. equimanus is very probable. 

O. ZQUIMANUS, Gabb. PI. 74, figs. 304, 305. 

Body fusiform, pointed behind ; fins rhomboidal, nearly half 

the length of the body, outer angle pointed; head small, very 

slightly subquadrate ; sessile arms nearly equal in size, about 

two-fifths the length of the body, relative lengths 2, 3, 4,1, the 

ventral arms connected with the third pair by a small mem- 

branous expansion; cupules small and numerous ; tentacles more 

than twice the length of the arms, slender, the club narrow, with 

numerous rather small claws. Shell narrow, widest near the 

middle, rounded at upper end, very narrow below and at the point, 

dilated into a shallow slipper-like termination. Length, 6 inches. 

Society Islands. 

Described from specimens long preserved in alcohol. 

O. FUSIFORMIS, Gabb. 

Body slender, fusiform, pointed behind ; head small, narrower 

than the body, subquadrate ; arms not half as long as the body, 

relative lengths 1, 2, 4,3; tentacles somewhat longer, the clubs 

but little if at all widened; fins triangular, terminal, half the 

leneth of the body. Shell long, very slender, widest in middle. 

Length, about 6 inches. Not figured. 

‘Said to have been caught off Cape Horn.”? San Clemente L., Cal. 

O. LOBIPENNIS, Dall. 

Body short, inflated, somewhat cup-shaped, rounded behind ; 

fins rounded, ovate on each side, not continuous round the pos- 
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terior extremity ; head rather swollen; sessile arms subequal ; 

tentacular arms somewhat longer, with two hooks in the median 

line of the clubs between the cupules. Yellowish white, with 

brown ocellated spots on the back and sides, and brown specks 

on the arms and head. ‘Total length, 2 inches. 

Of San Francisco, Cal. 

Not figured. A single specimen obtained, which Mr. Dall 

doubtfully refers to this genus. No mention is made of hooks 

on the sessile arms, a character which places O. Kamtschatica, 

Middendortf in the genus Hnoploteuthis, but in the peculiar 

arrangement of two hooks, surrounded with suckers on the ten- 

tacular clubs, the two species are alike. 

O. LONGIMANUS, Steenstrup. 

This species is only shortly characterized and not figured, and 

is referred with doubt to the genus Onychoteuthis. It is said to 

differ from all known forms, by the extraordinary length of the 

second pair of sessile arms, which are four times the length of 

the head, and double that of the tentacles. 

Genus ONYCHIA, Lesueur. 

O. Canis, Lesneur. Pl. 75, figs. 306, 307. 

Body oblong, narrowed and prolonged behind; fins round, 

terminal, together subrhomboidal ; arms unequal, order of length 

3, 2, 4,1; tentacles scarcely enlarged at the end. Shell pen- 

nate, rather broad, sides rounded. Length, 80 mill. 

West Indies. 

D’Orbigny and Gray have confounded this species with O. 

cardioptera, the latter being, as Souleyet has pointed out, a true 

Loligo, having no hooks on the tentacles. 

O. PERATIPTERA, D’Orb. PI. 75, figs. 308-310. 

Body cylindrical, pointed behind; fins triangular, very wide 

and narrow; sessile arms long, relative lengths 3, 4, 2,1; cups 

very unequal, especially of the lateral arms; tentacles short, 

not enlarged at the ends. Shell broad, lanceolate, apex with a 

conical, compressed appendix. Length, 5 inches. 

Coast of Chili, Indian Ocean. 
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Genus ENOPLOTEUTHIS, D’Orbigny. 

A fossil of the Lithographic stone of the Upper Oxford, from 

Hichstadt, Bavaria, is referred to this genus; the other species 

of which are recent. 

E. Srrutr, Leach. Pl. 75, figs. 311=315. 

Head with numerous lines of small tubercles, one series ex- 

tending up each side of the back of the arms; body smooth 

above, with seven longitudinal lines of small rounded granules 

beneath, the lateral lines irregular; sessile arms square, the 

dorsal pair slightly margined on the outer edge; second pair 

with a broad, membranous edge; hooks about sixty; tentacles 

with lower group of ten small cups, half open, rest closed, and 

ten hooks in two alternating lines. Shell lanceolate, rather 

broad, outer edge regularly arched. Total length, 8 inches. 

W. Africa. 

E. unGuicunatTa, Molina. 

This is only known through a portion of an immense sessile 

arm, preserved in the museum of the College of Surgeons, at 

London. The animal is supposed to have been six feet in 

length. The cephalic portion, together with parts of the arms 

of a specimen of great size, referred doubtfully to the same 

species, have been described and figured by Harting, in Mém. 

Amsterdam Acad., ix. 
South Paetfie Ocean. 

E. MARGARITIFERA, Ruppell. Pl. 75, figs. 316, 317. 

Body elongate; fins rhombic, not quite half the length of the 

body, acute on the sides; eyes with five round tubercles on the 

ventral side; sessile arms rounded behind, not finned, the third 

and fourth pairs much thicker ; tentacles scarcely clubbed, subu- 

late and unarmed at tip, with a small round group of four or 

five cups at the base, and three or four small hooks in the 

middle. Shell broad, lanceolate, thin, transparent. 

Length, 2°75 inches, without the tentacles. 
Sicily. 

Distinguished by its pointed body extending back of the fins, 

and by the sessile arms having two rows of cups and one of 

hooks. Two specimens only known. 
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EK. VERANYI, Ruppell. Pl. 76, figs. 318, 319. 

Body conical; fins rhombic, half as long as the body, large 

rhombic on the sides; second pair of arms finned on the outer 

side ; hooks in two series, with suckers at the extremities of the 

arms; tentacles with three hooks and numerous small suckers. 

Mediterranean. 

E. OwEnNtI, Verany. Pl. 76, figs. 320-322. 

Body conical, pointed behind; fins rhombic, more than half 

the length of the body, nicked in front, rounded on the sides. 

Rosy white. Length, about 3 inches. 
Mediterranean. 

The arms are proportionally longer, and the small cupules of 

the clubs are more numerous, but this species approaches very 

closely, and is very likely identical with #. Veranyt. 

Subgenus Abralia, Gray. 

Sessile arms with hooks below, and suckers at the tips. 

E. ARMATA, Quoy and Gaim. PI. 76, figs. 323-327. 

Body elongate, smooth above, minutely tuberculated under- 

neath, the larger tubercles regularly disposed ; head tuberculate ; 

fins triangular, together very broadly lanceolate, terminal ; 

sessile arms slender; third and fourth pairs with two marginal 

series of small tubercles ; second, third and fourth pairs crested 

externally ; tentacles slender, the basal group of three or four 

cups, hooks four, long, acute. Shell lanceolate, sinuated at the 

sides near the top. Length, 2°5 inches. 
Indian Ocean ; Moluccas. 

E. Morersi, Verany. PI. 77, figs. 328, 329. 

Body conical, smooth; head large, sessile, fins very large, 

occupying two-thirds the length of the body, triangular, together 

rhomboidal, strongly nicked in front; arms unequal, lower 

ones much the longest. Shell lanceolate, broad, somewhat sinu- 

ated on the sides. Length, 4 inches to end of sessile arms. 

Lat., 39° N., Long., 20° W., N. Atlantic Ocean 

E. POLYONYX, Troschel. Pl. 77, fig. 332. 

Body conically acuminate; fins rhomboidal, rounded at the 

angle, more than half the length of the body; arms unequal, 



174 ANCISTROCHEIRUS, VERANIA. 

order of length 3,— 2, 1, 4, armed with a double series of 

hooks and suckers at the ends; tentacles somewhat longer, with 

a double series of suckers and hooks; the outer surface with a 

single series of distant, small tubercles. 
Messina. 

Differs from #. Morrisii in the relative lengths of the arms. 

E. Kamrscnatica, Middendorff. Pl. 77, figs. 333-335. 

Body conical, pointed behind; fins rhomboidal, long-pointed 

behind, one-third the length of the body; arms quadrangular, 

half the length of the body; the lower pair with a quadruple 

series of suckers only, the upper ones with two rows of hooks 

and an outer row of suckers on either side; tentacles as long as 

the body, the clubs thickly covered with suckers, and with two 

large central hooks. Shell linear, slightly winged, with a mod- 

erate central groove, and a small terminal cone. 

Length of body and head, 11 inches; of shell, 9°5 inches. 

Kuritle Isles. 

Subgenus Ancistrocheirus, Gray. 

Fins occupying nearly the whole length of the sides of the 

back. 

E. Lesururi, Fer. and Orb. Pl. 77, figs. 330, 331. 

Body elongated, acuminate behind, with regularly disposed 

ventral tubercles ; fins triangular, occupying nearly the whole 

length of the sides of the back; sessile arms very large, long, 

rounded externally, hooks in two indistinct alternate lines, no 

suckers ; tentacles long, moderate, hooks elongated. Shell 

narrow, lanceolate, with a broad central groove. 
Indian Ocean. 

Genus VERANIA, Krohn. 

This name is preferred to the prior one of Octopodoteuthis, 

because the latter is liable to mislead, being very inappropriate 

for a decapod. Only one species known. ‘The generic character 

is rather unimportant. 

V. Sicunta, Ruppell and Krohn. PI. 77, figs. 336, 337. 

Sessile arms rounded externally, third pair rather the longest ; 

fins rounded, about three-fourths the length of the body, con- 
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tinued over the back, with an acute notch behind and a rounded 

one above. 3 or 4 inches long. 
Straits of Messina (very rare}. 

The tentacles shorter than the sessile arms, and with suckers 

only on the clubs afford a ready means of identifying this genus 

and species. 

Genus PLESIOTEUTHIS, Wagner. 

Two species have been discovered in the Solenhofen slate : 

liassie. 

P. priscA, Wagner. Pl. 717, fig. 338. 

Genus CELZNO, Miinster. 

Two species from the Liassic formation of Solenhofen are 

_ referred to this genus. 

C. contca, Wagner. PI. 77, figs. 349, 340. 

Genus DOSIDICUS, Steenstrup. 

D. Escuricutit, Steenstrup. 

The type and only species of the genus, its characters are 

contained in the generic diagnosis. No figure has been pub- 

lished. The locality is rather uncertain: it was at first 

believed to have been taken at Marseilles, but it is now more 

probable that it is West Indian. The suddenly reduced arms 

and their long, narrow ends, puts one in mind of Octopus filosa, 

Howell, from the same locality. 

s 

Family X. OMMASTREPHID &. 

Genus OMMASTREPHES, D’Orbigny. 

These animals are gregarious, frequenting the open sea in all 

climates. Extensively used as bait in the Newfoundland cod- 

fishery, they are also the principal food of the albatross, the 

larger petrels, the dolphins and the cachelots. They are called 

“ sea-arrows ” or “flying squids” by fishermen, on account of 

their habit of darting out of the water, often to such a height 

as to fall on the decks of vessels. The egg-masses are in large 

clusters, floating on the surface. Pens of four species are found 
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in the Oxford clay, Solenhofen (Liassic), and there is a tertiary 

species. 

Ommastrephes illecebrosa was observed among the wharves at 

Provincetown, Mass., during the month of July, engaged in 

capturing and devouring the young mackerel, which were swim- 

ming about in schools, and at that time were about four or five 

inches long. In attacking the mackerel they would suddenly dart 

backward among the fish, with the velocity of an arrow, and as 

suddenly turn obliquely to the right or left and seize a fish, 

which was 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 out a triangular piece of flesh, and was deep 

enough to penetrate to the spinal cord. The attacks were not 

always successful, and were sometimes repeated a dozen times | 

before one of these active and wary fishes could be caught. 

Sometimes, after making several unsuccessful attempts, one of 

the squids would suddenly drop to the bottom, and, resting upon 

the sand, change its color to that of the sand so perfectly, as to 

be almost invisible. In this way it would wait until the fishes 

came back, and when they were swimming close to or over the 

ambuscade, the squid, by a sudden dart, would be pretty sure to 

secure a fish. Ordinarily, when swimming, they were thickly 

spotted with red and brown, but when darting among the 

mackerel, they appeared translucent and pale. The mackerel, 

however, seemed to have learned that the shallow water is the 

safest for them, and would hug the shore as closely as possible, 

so that in pursuing them many of the squids became stranded, 

and perished by hundreds, for when they once touch the shore, 

they begin to pump water from their siphons with great energy, 

and this usually forces them farther and farther up the beach. 

At such times they usually discharge their ink in large quantities. 

The attacks on the young mackerel were observed mostly at or 

near high water, for at other times the mackerel were seldom 

seen, though the squids were seen swimming about at all hours ; 

and these attacks were observed both in the day and evening. 

But it is probable, from various observations, that this and the 

other species of squids are partially nocturnal in their habits, 

or at least are more active in the night than in the day. Those 
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that are caught in the pounds and weirs mostly enter in the 

night, and evidently when swimming along the shore in schools. 

They are often found in the morning stranded on the beach in 

immense numbers, especially when there is a full moon, and it is 

thought by many of the fishermen that this is because, like 

many other nocturnal animals, they have the habit of turning 

toward and gazing at a bright light, and since they swim back- 

wards, they get ashore on the beaches opposite the position of 

the moon. This habit is also sometimes taken advantage of by 

the fishermen, who capture them for bait for cod-fish; they go 

out in dark nights with torches in their boats, and by advancing 

slowly toward a beach, drive them ashore.— V ERRILL.* 

* Body opaque, fleshy, smooth above and below. Cus of sessile arms equal Y opaque, | Y Ps O. / ’ 

moderate. Typical. 

+ Second and third pairs of sessile arms without any membranaceous fringe 

on the inner edge of the ventral side, but replaced by a row 

of small, conical tubercles. 

¢ Tentacles with eight rows of numerous small cups near the end of the club. 

Oo sacitrarus, Lam. -Pl. 78, figs. 341, 342, 345; pl. 79, figs. 

343, 544. 346. 

Head large, body elongate, cylindrical; fins broad, together 

regularly rhomboidal, nearly half the length of the body ; arms 

thick, long, length 3, 2, 4,1; tentacles as long as the body, 

compressed, the club scarcely enlarged, the lower cups in two 

series, the central in four, the upper in eight series, teeth of the 

rings obtuse. Shell narrow, elongate, its lateral ribs the largest, 

the apical cone large. Length, 6 to 12 inches. 

Kurope ; Great Britain to Mediterranean ; 

Newfoundland ; New England Coast. 

This species is migratory, so that it is sometimes taken in 

great quantities; it is called Calamaio by the Italian fishermen, 

and is sold in the markets ; but only to the poorer classes, as its 

flesh, although tender, has an unpleasant taste. The female is 

shorter and stouter than the male. I figure O. dilecebrosa, 

Lesueur (fig. 342), the American representative of this species : 

it is considered distinct by some naturalists. 

* Report U. S. Fish Commissioner for 1873, p. 441-2, 

23 
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O. crassus, Lafont. Pl. 795 fig. 347. 

Body and arms thick; tentacles shorter than the body, the 

teeth of the small sucker-rings pointed and curved ; fins form- 

ing an irregular parallelogram, the upper sides of which are 

shorter than the lower. Shell narrow. Length, 20 to 24 inches. 

Bay of Biscay. 

Very closely allied to O. sagittatus, from which it differs in 

size, in the form of the fins, and the denticulations of the rings 

of the suckers. 

t+ + Tentacles with four rows of suckers, those of the middle rows larger. 

O. CoInDETII, Verany. Pl. 78, fig. 348; pl. 79, fig. 349; pl. 80, 

figs. 366, 367. 

Body pellucid, cylindrical, slightly fusiform, acuminate to a 

point posteriorly; fins heart-shaped, about one-fourth the length 

of the body; arms nearly equal; tentacles a little more than 

double the length of the arms, and nearly as long as the body, 

the subulate ends deprived of suckers. Shell narrow, its cone 

equally narrow. ‘Total length, including tentacles, 5 inches. 

Mediterranean. 

The shell with narrow cone, the arrangement of suckers on 

the tentacles, especially the ends being without any, whilst in 

QO. sagittatus they have eight rows of them, and the differently 

shaped fins serve to distinguish this species from the latter, 

with which it has been confounded. O. Touchardi, Souleyet 

(figs. 366, 367), is probably the young of this species. 

O. aquipopa, Ruppell. Pl. 78, figs. 348-350; pl. 79, fig. 351; 

pl. 80, figs. 363-365. 

Body conical-fusiform, acuminate behind; fins not a quarter 

the length of the body, short and wide, diamond-shaped ; arms, 

order of length 3 = 4, 1 = 2; tentacles nearly double the 

length of the arms, and nearly as long as the body, the clubs 

covered with tubercles to their pointed ends, of which the 

middle ones are larger. Shell narrow, with a slight expansion 

at the cone. Length, including tentacles, 5-6 inches. 

Cape Verd Isles ; Mediterranean. 

Distinguished from O. Coindetii by its tentacles, fins and shell. 
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{++ Tentacles with two series of small suckers at the ends. 

O. TopaRus, Chiaje. Pl. 78, fig. 353; pl. 79, figs. 354-356. 

Body short, thick, nearly cylindrical, fins nearly half the 

length of the body, rhomboidal; arms unequal, rings of their 

cups with seven very oblique cutting teeth on the higher side ; 

tentacles robust, with scattered suckers nearly their whole 

length, scarcely clubbed, the suckers of the clubs in two series 

at base and ends, and four series of larger size in the middle. 

the rings of these last with twenty acute teeth all round. 

Total length, 33 inches. 
Southern Hurope. 

This animal sometimes attains much greater dimensions than 

the usual length given above. Specimens weighing over thirty 

pounds are occasionally captured. The flesh is hard, coriaceous 

and unwholesome, and is but little used, the sale of it being pro- 

hibited in the market of Nice. At Genoa it is called Caama, 

in Sardinia, Calamari or Todari, in Sicily, Todaru, ete. 

+ + Third pair of arms with a narrow fleshy fin, supported by cross ribs on 

the inner edge of the ventral side ; second pair of arms 

without tubercles on the edge. 

O. aicas, D’Orbigny. Pl. 80, figs. 357-360. 

Body elongate, cylindrical, violet-colored; fins broad, oc- 

cupying half the length, nicked in front, together transversely 

rhomboidal, acute; arms with oblique, equal-sized cups, their 

rings with acute teeth on the higher side, and smooth on the 

lower one; tentacles naked one-third their length, the cups in 

two series, then in four, the tip compressed with a narrow, trian- 

gular patch of a few small cups in three or four series at the 

base, and two series at the end. The shell is very long, its cone 

proportionally much shorter than in the other species. 

Total length, 3-5 feet; length of body, 1-6 feet. 

Pacific Ocean, W. of South America. ? 8. Clemente Is., Cal. 

O. PTEROPUS, Steenstrup. 

Animal very like O. gigas, and even larger in size; attaining 

nearly 6 feet in length. The first pair of arms shortest, being 

a foot long, the others 15 to 16 inches; the tentacles 32 inches. 
Mediterranean (Marsetiles) ; Atlantic Ocean. 

I have not seen any figure of this species: it may — O. gigas, 

or even include the large specimens of O. todarus, 
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O. Stoant, Gray. 

Body cylindrical, rather tapering behind ; fins rhombic, rather 

more than one-third the length of the body; arms compressed, 

the third pair acutely finned, with a narrow rayed membrane on 

the inner edge of the ventral side; tentacles slightly keeled 

externally, base half naked; cups of lower part small, in two 

rows, of middle in four rows, the seventh pair of the central 

series largest (rings with distant teeth all round), of the apical 

part in three or four rows. 
New Zealand ; Indian O. 

Described from specimens in Mus. Brit., and not figured. The 

description does not indicate any great difference from the two 

preceding species. 

+ ++ Second and third pairs of arms with a broad, membranaceous fin or 

wing on the inner edge of the ventral side, supported by radiating fleshy 

rays arising from the base of the cups. Cups in two distinct 

rows ; ventral part of the mantle free from the head. 

O. Bartram, Lesueur. PI. 80, figs. 361, 362. 

Body elongate, cylindrical, acuminate posteriorly ; fins dilated, 

rhomboidal, the angles acute; head short; arms short, biangu- 

lated or triangulated dorsally ; tentacles large, short, biangulated. 

Shell very narrow, the extremity enlarged. 

Total length, 10 inches, length of body, 6 inches. 

The chromatophores are aggregated into a dark dorsal band. 

West Indies ; Gulf Stream ; Cape of Good Hope? 

7+ +1 + Second and third pairs of arms with a broad membranaceous fin on 

the inner edge of the ventral side, supported by radiating fleshy rays ; 

cups compressed so as to be generally in a single series. 

O. OUALANIENSIS, Lesson. Pl. 81, fig. 368. 

Body elongated, cylindrical; fins terminal, broad, transverse ; 

arms short, unequal, furnished with one row of cups, tentacles 

much longer than the arms. Shell elongate, narrow. 

Total length about 6 inches. 

Indian Ocean ; Cape of Good Hope ; Pacific Ocean. 

O. Tryrontt, Gabb: PI./'81) figs? a72, 313- 

Body elongated, cylindrical, tapering to a point behind; fins 

transversely rhomboidal, between one-third and one-fourth the 

length of the body; arms short, compressed, robust, compara- 

— 
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tive lengths 4, 2,3, 1, nearly equal in length; second and third 

pairs so compressed that the cups appear in single line; tenta- 

cles but little longer than the longest arms, the cupules largest 

‘in the middle of the clubs, and becoming smaller towards each 

end. Total length to end of tentacles, nearly 11 inches ; length 

of body and head, nearly 6°5 inches. 
Coast of California. 

Very close to the preceding species, from which it may be 

doubtfully separated by its shorter tentacles. 

O. instants, Gould. Pl. 81, figs. 369-371. 

Body large, subcylindrical, gradually narrowing to a point 

behind ; fins transversely rhomboidal, about one-third the length 

of the body, the angles acute; arms rather long, ranking 2, 3, 

4, 1, nearly equal, the lower pair usually deprived of cupules 

for about one-third their length from the base, but fimbriated 

with a double range of compressed, adnate lobules; the cups 

sometimes compressed into a single series, the lateral pairs have 

the middle cupules much larger; tentacles one-third longer than 

the arms, scarcely clubbed, the cupules largest in the middle ; 

the rings of the large cupules with fifteen teeth all round, those 

of the small ones and of the arms have a half circle of eight 

teeth. Shell slender, dilated towards each end. 

Length, including tentacles, 22°5 inches. 

Feejee Isles ;, Antarctic Seas. 

Subgenus Hyaloteuthis, Gray. 

Body transparent, tubercular beneath; one or two cups on 

second pair of sessile arms larger. 

QO. pELAGICUS, Bose. PI. 82, fig. 374. 

Body elongate, subcylindrical, smooth above, with scattered 

opaque tubercles: in eight cross lines beneath; fins about a 

quarter the length of the body, very thin, nicked in front, 

together transverse, rhomboidal, with rounded angles; arms 

triangular, cups in two alternate lines, long-peduncled ; tenta- 

cles very slender, scarcely clubbed, with a series of peduncled 

cups. Diaphanous white, red spotted. Shell very thin, very 

slender, without ribs, with a small terminal cone. 

Total length, 4°5 inches. 
Atlantic Ocean ; St. Lucia, W. I. 
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Doubtful recent species. 

O. LATICEPS, Owen. PI. 81, fig. 376; pl. 82, fig. 375. 

Body subgelatinous, bluish-white, red and brown spotted, 

oval, elongate, ending in an acute point; arms equal; tentacles 

with small cups; fins thin, rounded, terminal. I unite with 

this species Cranchia perlucida, Rang (fig. 375), following 

Gray; but I see no reason why they should be united, except 

that they are both very young animals. 
Atlantic Ocean, near the Hquator. 

Q. Arapicus, Ehrenberg. 

Body round, gradually attenuating into an obtuse round tail ; 

fins rhomboidal, including half the body and the tail; arms with 

two rows of equal cups; clubs of tentacles with five rows of 

cups, three middle rows largest; rings toothed. Shell narrow, 

cartilaginous. 
Volcanic island of Ketumbal, Red Sea. 

Not figured; seems peculiar in possessing five rows of cups 

on the clubs. ; 

O. Gronovit, Fer. and Orb. 

Founded on the Sepia of Gronovius Zoophyl, 244, N. 1028, 

whose short diagnosis will suit any species of Loligo or Ommas- 

trephes hitherto described or hereafter to be described. 

Indian Ocean. 
O. Branconil, Verany. Pl. 82, fig. 377. 

Body cylindrical, tapering behind; fins cordate, depressed, 

one-half the length of the body; arms short, of nearly equal 

length; tentacles two-thirds the length of the body. Shell with 

convex margins, terminating in a small cone; eyes covered with 

skin. Length, less than an inch. 
Messina (abundant). 

Evidently a young animal, the generic relations of which are 

somewhat uncertain. ‘The form of the animal and shell is very 

like Onychoteuthis Krohnii, but it wants the tentacular hooks 

of that species. 

Q. AYRESII, Gabb. 

Carpenter Report, W. C. Mollusca, 613, 664, 1863. “San 

Clemente Islands.” This species was never described by Mr. 

Gabb. Perhaps O. Tryonii, Gabb is the same species. 
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[Genus ARCHITEUTHIS, Steenstrup.] 

A number of gigantic cephalopods allied to Ommastrephes or 

Loligo have been described and referred, upon considerations of 

size principally, to the genera Architeuthis, Megaloteuthis, Dino- 

teuthis, Mouchezia, etc. The three latter names have not been 

maintained, and are generally allowed to be synonymous with 

the first or with Ommastrephes. With regard to Architeuthis, 

it is said to be insufficiently characterized in a proof copy. with 

plates, of a paper entitled *‘ Spolia Atlantica,” and intended to 

be published in the Memoirs of the Copenhagen Academy, 5th 

ser., vol. iv, 1856. I have examined this journal, but do not 

find the paper included in it, and therefore suppose that the 

publication was suppressed. So vague have been the views 

regarding this genus among those who have described the spe- 

cies, that each one has a different idea of its characters. Mr. 

A. E. Verrill, who has more carefully studied these immense 

cephalopods than any of his contemporaries, has himself been 

mislead into describing and figuring a portion of the mouth 

lining for the tongue (see pl. 6, fig. 6), but afterwards discovered 

his mistake by finding the real odontophore, which has the essen- 

tial characters of Ommastrephes. It is quite probable that some 

of the vague characters given in the descriptions of these 

immense animals are sexual or only individual, and that future 

investigation will reduce the number of species. I prefer for 

the present to treat them all as a section of Ommastrephes, and 

will here enumerate the distinctive characters as far as ascer- 

tained: the popular descriptions of them may be found in the 

first part of this work (p. 74, eé seq.). 

O. rosustus, Dall. 

Three specimens discovered on the coast of Alaska, by Mr. 

W. H. Dall, in 1872. He preserved portions of one of them, 

The largest specimen had a total length of 14 feet, but the ends 

of the tentacles had been destroyed; length from tail to root 

of arms, 102 inches; to front edge of mantle, 91°5 inches; 

width across fins, 42 inches; diameter of body, 18 inches; 

slender portion of tentacular arms remaining, 61 inches ; diame- 

ter, 2°5 inches; shorter arms (ends and suckers gone), 30 to 40 

inches ; diameter of eyes, 1°25 inches; length of pen, 89 inches. 
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The eyes were furnished with lids. The few suckers remaining 

on some of the shorter arms of one specimen, were alternate in 

two rows, and agree with those of Ommastrephes. ‘The color 

was reddish, in fine red dots on a white ground, a darker stripe 

on the outer median line of the arms. Tail acutely pointed. 

Alaska. 
O. BouyErti, Crosse and Fischer. 

QO. Hartineri, Verrill. 

These may prove to belong to Ommastrephes instead of 

Loligo, under which genus they are described (p. 149). 

O. MoucueEzi, Vélain. Pl. 82, fig. 378. 

The animal, stranded upon the voleanic island of St. Paul, in 

the Indian Ocean, was photographed as it lay; and an engraving 

made from the photograph, together with the beaks, pharynx 

and a tentacle brought to Paris, are the basis of a short and 

unsatisfactory account of it. The truncated arms and the 

gradually attenuating body, with very narrow fins extending 

along each side for half its length, are noticeable peculiarities, 

as is also the web connecting the arms; it is questionable, how- 

ever, how much the engraving may be relied upon. It has 

received a generic name, but may be preferably retained in 

Ommastrephes for the present. 

O. (ARCHITEUTHIS) MONACHUS, Steenstrup. Pl. 83, fig. 379; pl. 

84, figs. 380-385. 

Body stout, cylindrical, attenuated to the end; with arrow- 

shaped fins, comparatively small; arms rather long, sub-equal, 

the suckers in two rows, with rings sharply denticulated all 

around ; tentacles remarkable for their great length, being each 

24 feet long, but only 2°75 inches in circumference, the club is 

30 inches long, with minute suckers with entire or slightly 

toothed rings, interspersed with tubercles on the lower part 

(the tubercles probably intended for the adhesion of the suckers 

of the opposite tentacle, as a point @apput) ; the middle portion 

has two rows of large suckers and an outer row of smaller ones 

on either side; the tip of the club is covered with four rows of 

small suckers. 

Length of body, 7 feet ; circumference, 5°5 feet ; tail, 22 inches 
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across; arms, 6 feet long, their suckers | inch in diameter ; 

upper jaw nearly 4 inches, lower one 3 inches long. 

Portions of the pen were preserved, as well as the odonto- 

phore; they seem to agree with Ommastrephes. 

The above dimensions and the figures which we give, are 

from a specimen captured November, 1873, at Logie Bay, New- 

foundland. 

Dinoteuthis proboscideus, More (of which we have given a 

detailed account on p. 79), stranded on the Irish coast two 

hundred years ago, belongs to this species; the power of pro- 

jecting the beak like a proboscis, which furnishes the generic 

character, is common to several genera, if not all of the deca- 

pods. Another specimen taken recently off Boffin Island, W. 

coast of Ireland, is also referred to A. monachus by Mr. Verrill, 

although supposed by Mr. More to = A. dua. 

O. (ARCHITEUTHIS) PRINCEPS, Verrill. PI. 85, figs. 386, 387. 

This species is based on some jaws, and on rough measure- 

ments of the remains of specimens not preserved. A pair of 

jaws obtained from the stomach of a sperm whale, are figured, 

and show a close resemblance to A. monachus. They are larger, 

the length of the upper jaw being 5 inches, and somewhat differ- 

ent in shape and proportions from that species. The texture 

of these beaks is firmer, and the lamina are relatively thicker 

than in A. monachus. The rostrum and most of the frontal 

regions are black and polished, gradually becoming orange 

colored and translucent towards the posterior border. It is 

believed to be the largest described species, measuring 40 feet 

from tail to tentacular extremities. 
Newfoundland. 

A living specimen was cast ashore (Sept. 24th, 1877), during 

a severe gale, at Catalina, Trinity Bay, N. F. After death, it 

was packed in brine and forwarded to the New York Aquarium, 

where Mr. Verrill had the opportunity of examining it. It 

measures 9°5 feet from tip of tail to base of arms; circumfer- 

ence of body, 7 feet; length.of tentacular arms, 30 feet; of 

longest sessile arms (ventral ones), 11 feet; circumference at 

base, 17 inches; length of upper mandible, 5°25 in.; diameter 

of large suckers, 1 inch; of eye sockets, 8 inches. The eyes 

24 
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were destroyed by the captors, but were replaced by a taxider- 

mist, who has inserted two large, round, red eyes, close together 

on the top of the head! It agrees in general appearance with 

A. monachus, but the candal fin is broader and less acutely 

pointed ; it was 2 feet, 9 inches broad, when fresh. and broadly 

Sagittate in form. The rims of the large suckers are white, with 

very acutely serrate margins, and the small. smooth rimmed 

suckers, with their accompanying tubercles, are distantly scat- 

tered along most of the face of the tentacular arms, the last 

ones noticed being 19 feet from the tips. The sessile arms pre- 

sent considerable disparity in length and size, the dorsal ones 

being somewhat shorter and smaller than the others; the serra- 

tions are smaller on the inner edge than on the outer of the 

suckers. 

A. TITAN, Steenstrup. PI. 86, fig. 388. 

This is founded on an animal obtained in 1855, by Captain 

Hygom, in N. lat. 31°; W. long. 76°. It is one of the species 

contained in a proof sheet of a paper intended to be published 

in the Memoirs of the Copenhagen Academy, but which, for 

some unknown reason, does not appear to have been issued. 

Steenstrup furnished to Harting a drawing of the lower jaw of 

this species, which the latter has published under the name of 

A. dux, Steenstrup. A pen six feet long, and other important 

portions of this specimen were secured. The lower jaw is a 

little larger than that of A. monachus, which it resembles; but 

it is more rounded dorsally, less acute, and scarcely incurved, 

the notch is narrow, and the alar tooth is not prominent. 

A. DUX, Steenstrup. 

As stated above, the only accessible figure of A. Titan is 

that of a jaw published by Harting, under the name of A. dua. 

Iam not able to state whether this is an error of Harting’s, or 

whether Steenstrup has used two names for the same species or 

specimen. Steenstrup (in his “ Spolia’’) mentions having the 

arm-hooks, and if these animals really had hooks, they will go 

into the family Onyehoteuthide instead of Ommastrephide. 

A. dux of most writers, however, = A. monachus, as shown by 

Prof. Verrill. 
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' A. MEGAPTERA, Verrill. 

Much smaller than the previously known species, the total 

length of the body and head being but 19 inches. Body relatively 

short and thick. Candal fin more than twice as broad as long, 

the length about half that of the body; nearly rhombic, ventral 

anterior edge of mantle concave centrally to a slight angie, 

from which it is again concave to the sides; dorsal anterior 

margin produced into a prominent obtuse central angle. Hye 

sockets large, oblong, with distinct lid-like margins; eyes large, 

oblong, naked. Short arms triquetral, upper ones somewhat 

shorter and smaller than the others, which are nearly equal 

in length, the second pair being the stoutest and a little longer. 

Tentacles slender, elongated, expanded toward the tip, with suck- 

ers much as in the gigantic species, even to the smooth edged 

suckers and opposing tubercles, proximal to the larger suckers, 

as in A. monachux. The sucker-bearing portion is margined by 

a membrane on each side. Large suckers of sessile arms very 

oblique, with the rim strong, dark brown, with large, strong, 

sharp, much ineurved, unequal teeth on the outer side of the 

rim; inner margin entire. On the middle or larger suckers of 

the ventral arms, there are seven large teeth, the middle one 

longest, while on either side there is one nearly as large, with 

a smaller one each side of it. 

Total length, 43 inches; length of tentacles, 22 and 24 inches ; 

of arms 1, 6-5 inches; 2 and 4, 8 inches; 3, 8°5 inches. 

Cape Sable, Nova Scotia. 

A single specimen cast ashore several years since. ‘The above 

description made from it as preserved in alcohol in the Provin- 

cial Museum, at Halifax. For the present it must be considered 

a doubtful species. 

Family XI. SEPIID A. 

i Genus SEPIA, Linn. 

This genus is world-wide in its distribution, and includes also 

ten fossil species from the Oxford Clay, Solenhofen, and a single 

fossil species from Texas. Of the thirty recent species, one- 

third are known by the shell only, and in the arrangement which 

follows, these are necessarily placed in accordance with their 
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resemblance to the shells of those species of which the animal is 

known. Steenstrup believes that the species, being exclusively 

littoral, have not any extended geographical distribution, and 

therefore probably many undescribed species exist; at the same 

time he carefully warns naturalists not to confound the consid- 

erable differences which are really individual only with those of 

specific importance—advice which is equally pertinent to the 

cephalopods in general. 

Dr. J. E. Gray thus groups the shells of the Sepize with refer- 

ence to the figures in Ferussac and d’Orbigny’s monograph :— 

* Shell oblong. 

+ Apex very blunt. S. OFFICINALIS, 5. LATIMANUS. 

++ Apex produced. 8. veERMIcuLATA, 8. Rouxn, 8. RaPPIANA, 

S. BerTHELoTI, 8. HreRREDDA, §. acuLEATA, 8. BLAIN- 

VILLI, 8. ROSTRATA. 

+ + + Apex very blunt and produced. 8. TUBERCULATA, 8S. PAPIL- 

LATA, S. MAMILLATA, 8. LEFEBREI. 

** Shell oblong, produced behind. S. INERMIs, 8. SINENSIS, 5. 

ORNATA, S. MICROCHEIRUS. 

* * * Shell very narrow behind, and arched. 

+ Apex simple. 5. AUSTRALIS, 8S. RUPELLARIA, S. CAPENSIS, 

S. ORBIGNYANA. 

+ + Apex dilated. S. ELEGANS, 8. ELONGATA. 

The above grouping may serve to approximately determine 

the species of the Sepiostaires, but it does not correspond with 

the external relationships of the animals, as shown by Dr. Gray’s 

synopsis, which is herein adopted. 

$ Sessile arms with small equal eups, all in four regular series. 

* Tentacles with five or six series of unequal-sized cups. 

S. OFFICINALIS, Linn. PI. 86, figs. 390, 391; pl. 87, fig. 389. 

Body ovate, depressed, smooth; head with two elongated, and 

some smaller beards above ; arms short, strong, unequal, order 

of length 4, 3, 2, 1, ring of cups smooth, entire ; clubs of tenta- 

cles much enlarged, with six alternating lines of cups, the five 

central cups much larger, rings of the larger cups smooth, of the 

smaller ones toothed. Black purple, with darker cross bands, 

forked, and with small white spots on the side. Shell oblong, 

broadly lanceolate without the cartilaginous fringe, white except 

on the back, which is faintly tinted with flesh color; back hard, 
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closely corrugated, with an indistinct central ridge and a slight 

diverging furrow on either side of it; excavated posterior por- 

tion of the lower side (that showing the successive transverse 

growth layers) less than half the length of the shell, so that the 

highest part of the ventral surface is posterior to the middle of 

the total length of the shell. 

Length, 6 to 8 inches. When irritated, the skin of the animal 

becomes tuberculate. 
Huropean Seas. 

According to Verany, this animal prefers rocky localities, 

where it is fished by means of a dredge called a balancelle, and 

is also taken at night with the trident. During the month of 

March the fishermen use a living female Cuttle fastened toa 

rope, or an imitation of one formed of wood and made attract- 

ive to the male sex by being ornamented by bits of glass: this 

latter enveiglement is called by the Sicilians a Fumedda, and 

fishing with either of them is very productive and amusing, 

especially on a moonlight night. These animals may weigh 

several pounds; their flesh is much esteemed and abounds in the 

Italian markets at all seasons of the year. Out of the water the 

Sepia dies quickly, with violent efforts. At Rome the pigment 

Sepia is still manufactured from the ink of this animal. The 

chalky thickening of the shell is used as a dentifrice,* and also 

for modeling metallic objects, its surface receiving an exceed- 

ingly accurate impression. 

The body of the male is always more oval than that of the 

female, and its fins are distinguished by a white line of border. 

Sepia officinalis (says Aucapitaine) is esteemed everywhere 

(in Algiers) as food, and is savory as well as sufficiently delicate. 

It would be as easy as useful to multiply these cephalopods in 

the oyster-pares established on our coasts. <A great quantity of 

the eggs of this mollusk are the prey of crustaceans, and the 

scarcely hatched young are gathered by fishermen for bait. I 

have seen thousands of these young sepias carried to the 

Algerian market, which, two or three months later would have 

had a value of 5 to 15 centimes each. They would be a useful 

* This manufacture is extensively pursued in Liverpool ; as much as 12 
ewt. of cuttle-bone arriving at one time for this purpose. 
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supplement and change of food for the people, and one more re- 

source for the sea-coast population ; for which reason they are 

recommended to the attention of pisciculturists. In a single 

rosette of eggs, I have counted more than a thousand embryos.* 

S. Fitiiouxi, Lafont. Pl. 86, fig. 392; pl. 87, fig. 393. 

This is a larger animal than §S. officinalis, reaching a length 

of 14 inches. It is distinguished by its shell, which is propor- 

tionally shorter and broader, especially towards the base, much 

flatter on the under side, the excavated portion (that showing 

the strize) extending over two-thirds of that face, with the layers 

more remote ; the cartilaginous hood is larger and deeper, and 

the spike is smaller and less conspicuous; the granulations of 

the superior face very large. 

Mediterranean ; Northern and Western Coasts af France. 

This species has been confounded with S. officinalis by most 

naturalists, from which it may be distinguished externally by its 

larger size, more reddish tint (that of S. officinalis has a green- 

ish tendency) and longer arms. The eggs are very large (10 to 

12 mill.), elongated and very numerous. Lafont states that the 

males of these two species are continually at warfare, and that 

he has seen the S. Filliouwii devour small specimens of S. 

officinalis. 

S. Fiscueri, Lafont. 

Animal not exceeding 8 inches in size. Shell thin, much 

less thickened than either of the preceding species, the striz of 

the lower face commencing close to the anterior end (covering 

nearly the whole face), much higher than 8. Filliowwxii, especially 

in the females; granulations of the superior surface large, but 

less detached than in the preceding species. 

This species deposits its eggs later than the others, as ob- 

served by Mr. Lafont. The shell of the male is sensibly nar- 

rower than that of S. Filliouxii, and approaches the form of 

that of S. officinalis; that of the female is, on the contrary, 

wider than in either S. Filliouxii or S. officinalis, is much more 

* Rev. et Mag. de Zool., 369, 1862. 
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concave, more enlarged behind and acuminated in front; its 

want of thickness gives it an entirely peculiar appearance. The 

egos are small, not exceeding 8 mill. diameter. 

France ; Bay of Biscay ; Mediterranean. 

This species has not been figured. 

S. Roux, D’Orb. Pl. 87, figs. 394-397. 

Body smooth, ovate, rounded posteriorly ; fins broad ; head 

smooth, buccal membrane with five prominent lobes; arms elon- 

gate, unequal, order of length 4, 8, 2, 1, the rings of the cups 

with long, acute teeth on their border side; tentacles with six 

rows of cups, the two middle rows composed of seven very large 

cups, the rings armed all round with short teeth. Shell ovate, 

oblong, wrinkled and tuberculated, thickened underneath poste- 

riorly, with a short blunt beak, and a very thick convex dia- 

phragm occupies all the extremity of the cavity. 

Length, 25 inches. 
Red Sea ; Indian Ocean. 

S. VICELLIUS, Gray. 

Blackish, smooth; arms thick, the lower rather larger, cups 

rather large, with entire rings; tentacles moderate, slightly 

finned, the cups smaller than those of the sessile arms, in five 

rows, five or six of those in the central line about treble the size, 

with dark rings very minutely and bluntly toothed on the edge. 

Shell oblong, rather attenuated above, dilated behind ; apex blunt, 

not produced beyond the horny part at its base ; back rugose, 

subconcentric. 
Habitat unknown. 

Described from a specimen in Mus. Brit., and not figured. 

S. HierreppaA, Rang. PI. 88, figs. 398, 399. 

Body ovate, depressed, rather tuberculate ; fins broad; head 

with a beard on each eye; ear with a longitudinal and trans- 

verse ridge; arms thick, unequal, order of length 4, 3, 1, 2, 

rings of cups with small teeth all round ; tentacles with very un- 

equal cups in six rows, the middle ones being very large, and 

the rings entire. Brown and yellow marbled, with indefinite 

white spots and a series of six white lines on the sides. Shell 
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ovate, compressed, acuminated anteriorly, rounded posteriorly, 

with a long curved beak ; the ventral strive extending to half the 

length. Length, 25 inches. 
Atlantic and Algerian Coasts of Africa ; Teneriffe; Cape. 

In its proportions, both of animal and shell, this species is 

very similar to the preceding, but differs in the dentition of the 

rings of the suckers, and in the number of tentacular rows. 

S. LATIMANUS, Quoy and Gaim. PI. 88, figs. 400, 401. 

Body ovate, smooth, truncated in front, pointed behind ; fins 

narrow, blue-edged; arms slender, quadrangular, elongate, un- 

equal, order of length 4, 3, 2, 1, the rings of the cups with very 

fine, close teeth ; tentacles dilated, strongly palmated, having five 

rows of cups. of which six or eight are very large, with their 

horny rings plaited on the edge. Shell oblong, rounded ante- 

riorly, obtuse posteriorly, longly and acutely beaked. 

Length, 16 inches. 
Indian Ocean ; New Guinea ; Celebes. 

S. ruBERCULATA, Lam. PI. 88, figs. 403, 404; pl. 89, figs. 402, 405. 

Body ovate, tuberculated, the tubercles very unequal, divided 

into lobes; fins narrow; head tuberculated on the back, sides, 

and round the eyes, smooth below ; arms short, thick, unequal, 

length 4, 3, 2, 1, the extremities of the arms with eight rows of 

very small suckers, rest with four rows; tentacles very long, 

thickly clubbed, with five rows of cups, four cups very much 

larger, with oblique, entire rings. Shell much depressed, ovate, 

equally rounded at each end; above smooth, and cartilaginous 

on the sides and ends ; beneath very concave. Length, 20 inches. 

Cape of Good Hope. 

S. VERMICULATA, Quoy and Gaim. PI. 89, figs. 406, 407. 

Body ovate, smooth, acute anteriorly; fins broad, largely 

separated behind, dotted with red; head large; arms short, 

thick at base, unequal, length 4, 3, 2, 1, the cups with entire 

rings; tentacles very long, cylindrical, club flattened, with very 

numerous cups, eight or ten larger than the rest with entire 

rings. Shell oblong, ovate, bluntly beaked posteriorly. 

Length, 15 inches. 
Cape of Good Hope. 
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D’Orbigny suggests that this may — S. hierredda, Rang ; it 

certainly resembles it, particularly the shell; but there is a still 

greater external resemblance to S. fuberculata, although the 

shells are different. The tubercles of the latter may be due to 

irritation only. and the differences of cups and shell are possibly 

only sexual. 

S. ANDREANA, Steenstrup. PI. 89, fig. 408; pl. 90. figs. 409, 410. 

Body long, pointed behind ; fins narrow ; second pair of arms 

nearly double the length of the others, and their extremities 

with the cups in two series instead of four; tentacles rather 

short, cylindrical, with thick, short clubs and five rows of 

suckers, four in the middle row being much larger. Shell narrow, 

elongated, with a recurved rostrum. 
Japan. 

Not unlike S. Bertheloti in general appearance, but differs 

from all other species in the great length of the second pair of 

arms ; the shell resembles no other in this section of the genus, 

its nearest relation being S. elongata. 

** Cups of tentacular arms in five or six serdes, sub-equal, moderate sized. 

+ Shell oblong. 

S.\ Lycrpas, Gray. 

Sessile arms with four series of rather large equal cups ; ten- 

tacles elongate, the club distinct, slightly finned behind, with 

five series of cups: those of the middle equal sized, nearly the 

size of those on the sessile arms; of the lower and upper end 

smaller. Shell oblong, rather elongate, slightly produced above, 

narrowed, produced and rounded behind; apex blunt, eavity 

with a strong, raised, rounded ridge on each side behind; disk 

convex, with a broad central concavity extending nearly the 

whole length. 
China. 

Described from a specimen in Brit. Mus. obtained salted in 

the market of Canton. 

+ + Shell elongate, narrow. 

S. BERTHELOTI, Fer. and Orb. PI. 90, figs. 411, 412. 

Body oblong, elongated, subcylindrical, smooth, blunt behind 

and pointed in front; fins narrow, broader behind ; ears simple ; 
20 
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arms long, slender, unequal, order of length 4, 2, 1,3; tentacles 

long, slender, the cups in five rows, central row largest with 

oblique rings toothed all around. Purplish, with oblong pale 

spots on the sides. Shell elongate, very narrow, finely wrinkled 

above, acuminated in front, and with a long, acute beak, and 

wings on the side behind. Total length, 1 foot. 
Teneriffe. 

S. PLANGON, Gray. 

Body oblong; fins narrow, pale; back of mantle much pro- 

duced in front; arms rather thick, with the cups small and dis- 

tant; tentacles slightly clavate, with a few very small, sub-equal 

cups. Shell elongated, narrow, dilated behind; apex elongated, 

acute, recurved; cavity concave behind, with a strong, shelly, 

diverging ridge on each side and a wide central groove. 

Australia. 

Not figured. Gray adds that the shell is most like that of 

S. Orbignyana, but has not the ridges on the inner part. 

*=* Tentacular arms with unequal-sized cups tn ten series. 

S. SAVIGNIT, Blainv. Pl. 90, fig. 414; pl. 91, fig. 413. 

Body ovate, oblong; back with triangular beards, forming a 

series on the sides, smooth below; fins broad; arms thick, very 

unequal, order of length 4,3,2,1,the rings of the cups toothed ; 

two middle lines of suckers of the tentacles larger, with toothed 

rings. Shell ovate, oblong, rounded at each end, concentrically 

wrinkled, nearly flat above; strongly gibbous and elevated in 

the middle beneath, with a border all around. Length, 9 inches. 

fied Sea. 
S. APAMA, Gray. 

Animal unknown. Shell oblong, elongate; posterior part 

much produced, sub-acute, with a strong callosity at the posterior 

edge of the cavity; apex blunt, rugose; anterior extremity 

rounded, covered with a strong cartilaginous side; central por- 

tion rather convex. 
Australia, 

Not figured. Shell said to resemble that of S. Savignii, but 

the posterior extremity is much more produced and sub-acute, 

and the inner side of the central part is not convex. 
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**** Tentacular arms finned, with numerous, small, equal-sized cups, im 

eight or ten rows. 

| Shell very narrow behind. 

S. ACULEATA, Hasselt. Pl. 90, fig. 415; pl. 91, figs. 416, 417. 

Body ovate, rounded, smooth, rather pointed behind; fins 

broad, thick, commencing rather behind the front edge; arms 

elongate, unequal, order of length 4,3, 2,1, the cups globular, 

with rings minutely toothed all around; tentacular clubs with 

very small cups in ten or twelve rows, with distant, acute teeth 

on the rings. Shell ovate, oblong, tubercularly wrinkled, de- 

pressed, rounded at the ends; with a long, straight, acute beak, 

convex beneath in front and concave behind. Length, 13 inches. 

Indian Ocean; Java. 

S. ELONGATA, Fer. and Orb. Pl. 91, figs. 418, 419. 

Animal unknown. Shell very elongated, narrow, pointed in 

front, enlarged behind, and provided with a wing-like expansion 

and a long acute beak ; rugose above, with a medial longitudinal 

rib; swollen beneath, gibbous in the middle. 
Red Sea. 

S. Stnope, Gray. Pl. 94, fig. 443. 

Animal unknown. Shell elongate, sublanceolate ; back smooth, 

slightly concentrically wrinkled, with a deep groove along each 

side of the middle; rather tapering at the upper part; apex im- 

perfect. 
China. 

Described from an imperfect cuttle-bone in Brit. Mus., with 

reference (doubtfully) to S. Australis, Quoy (not of Orb.) 

which I figure. 

++ Shell oblong, posterior end expanded, produced, cartilaginous, not beaked, 

convex beneath.—SEPIELLA. 

S. oBNATA, Rang. PI. 91, fig. 420; pl. 92, figs. 421, 422. 

Body ovate, elongated, very smooth, brown, spotted with white ; 

fins very broad, broader behind; ears with broad, thick edges ; 

arms short, thick, unequal, length 4,3, 1,2, the rings of the cups 

oblique, smooth on the narrow, and with short, unequal teeth on 

the broad edge; tentacles lanceolate, with very small, close cups 

of equal size in eight or ten lines, with toothed rings. Shell 



196 SEPIA. 

oblong, elongate, straight. compressed, wrinkled above, obtuse 

anteriorly. winged posteriorly. Length, 8 inches. 

W. Coast of Africa. 

S. INERMIS, Hasselt. Pl. 91, fig. 423; Pl. 92, figs. 424-429. 

Body oblong, smooth, blunt behind; fins narrow in front, 

rather wider behind, beginning behind the front edge; cups of 

arms small, the rings entire on the narrow, and finely toothed on 

the broad edge; tentacles long, slender, without any distinet 

club, slightly impressed at the top externally, the cups very 

minute or entirely wanting. Shell oblong, elongate, straight, 

rounded, acuminate in front, hinder end not beaked above, ex- 

panded and produced into a cartilage behind ; convex beneath, 

with a strong central groove. 
India; China. 

I include the two species S. Sinensis and 8S. microcheirus of 

Gray, as I do not find any appreciable difference: IT also include 

S. affinis (fig. 426) and S. Tourannensis (figs. 427-429) of Sou- 

leyet. from Cochin China, which appear to me to be the young 

of the same species. 

+++ Shell oblong, rounded behind, beaked. 

S. RostratvTA, d’Orb. Pl. 93, figs. 480-432. 

Body thick, rounded, narrow before, obtuse behind ; fins thick, 

narrow in front, dilated behind ; arms elongate, slender, unequal, 

order of length 4, 3, 2, 1, the cups spherical, with very small 

smooth-edged rings ; tentacles lanceolate, with very small numer- 

ous equal-sized cups in many lines and with toothless rings. 

Shell ovate, oblong, tubercularly wrinkled, depressed, broader 

in the middle, narrow behind, with an elongated, compressed 

beak ; convex in front, concave and with a diaphragm behind. 

Length, 11 inches. ‘ 
Indian Ocean ; Australia. 

With remarkable similarity between the shell of this species 

and that of S. aculeata, there is some difference in the outline 

of the animal and in the rings of the suckers. I include S. Blain- 

viller, the name of which was changed to S. /ndica, because the 

former was preoccupied by Deshayes for a fossil species: the 

latter however, proves to be a synonym, so that 8S. Blainvillez, 
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Fer. and Orb., could be properly used if it were not the same 

species as S. rostrata ;—which has priority over all. 

S. RECURVIROSTRA, Steenstrup. 

The rostrum of the shell is recurved into a form somewhat 

like that of an interrogation mark. 
China. 

S. BREVIMANA, Steenstrup. 

Very similar to S. rostrata, but differs in its much shorter 

tentacular arms. Possibly a young animal. 

Neither this species nor S. recurvirostra have been sufliciently 

characterized or figured. 

S. Myrsus, Gray. 

Animal unknown. Shell oblong, the hinder extremity rather 

produced, shelly, with a slight thickening within; apex blunt, 

rather produced, inner surface suddenly thickened, the upper 

half convex, with a slight central depression. 
China. 

Described from a Brit. Mus. specimen; not figured. 

S. Mesrus, Gray. 

Animal unknown. Shell oblong, rounded behind; cavity nar- 

row behind, rapidly widening (surface destroyed) ; apex elon- 

gated, acute, recurved, shelly. 
Australia. 

Another Brit. Mus. specimen, with a worthless diagnosis and 

no figure. 

&§ Sessile arms with equal small cups ; upper pair with two rows of cups. 

S. RUPELLARIA, d’Orb. PI. 93, figs. 433-437. 

Body ovate-oblong, elongate, smooth, acuminated anteriorly ; 

fins very narrow ; head smooth; arms short, nearly equal, length 

4,3,1,2; cups spherical, oblique, in two rows on the dorsal pair 

and on the bases of the others, and in four rows on their ends ; 

tentacles long, with five series of small cups and three much 

larger ones, with the rings rather oblique and toothed. Shell 

elongated, arched behind, very narrow, winged and pointed in 

front, very narrow and winged behind, with a medial external 

crest. Length, 5 inches. 

Hurope ; Great Britain to Mediterranean. ; Malaga. 



198 HEMISEPIUS. 

S. Ornpienyana, Fer. and Orb. PI. 94, figs. 488, 439. 

_ Body oblong, clongate, smooth; fins narrow, thin; head very 

large ; arms short, unequal, order of length 1, 4, 8, 2; cups sub- 

spherical, in two rows on the base of the three upper pairs and 

four on the ventral pair, horny rings entire; tentacles slender, 

club lanceolate, the cups in five lines, with five or six very large 

ones in the middle line. Shell elongated, grooved above, granu- 

lar; narrow and acuminated in front; narrowed, thin, rounded, 

and with an elongated recurved beak behind. Length, 9 inches. 
Great Britain to Mediterranean. 

This and the preceding species are both eaten in the Mediter- 

ranean countries. 

S§§ Sesstle arms with very unequal sized cups, the middle ones largest. 

Shell narrowed behind. 

S. CAPENSIS, Orb. Pl. 94, figs. 440-442. 

Body ovate, oblong, smooth; fins dilated behind ; arms short, 

strong, the cups spherical, peduncled ; tentacles scarcely clubbed, 

the cups slightly oblique in three series, the middle series with 

three much largest, and with the rings toothed on the inner 

edge. Shell much depressed, oblong, elongate, enlarged and 

pointed in front, tapering, thin, very obtuse and with an acute 

projecting beak behind. Length, 45 inches. 
Cape of Good Hope ; Australia. 

S. BRACHYCHEIRA, 'Tapparone-Canef?i. 

I have not been able to obtain a view of the journal in which 

this species is described. 

Doubtful species. 

S. mucronata, Raf. This may equal S. rupellaria. Sicily. 

S. ANTILLARUM, d’Orb. Jamaica. 

S. cCINGULATA, Costa. Mediterranean. 

S. HEXAPUS, Gmel. = Spectre, an orthopterous insect. (See p. 

90, and lower figure of frontispiece.) 

(xenus HEMISEPIUS, Steenstrup. 

H. rypicus, Steenstrup. PI. 94, figs. 444-447. 

Body semi-oval, broad, rounded behind, its ventral margins 

with grooves containing on each side a row of aqueous pores, 
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situated in nipples; head somewhat rhomboidal, eyes small; 

arms very short, having two rows of suckers with entire rings ; 

tentacles short, but nearly three times the length of the arms, 

with well-defined clubs, bearing numerous small suckers and 

winged dorsally. Shell very thin, wide, the side margins straight 

and parallel, rounded behind, obtusely pointed in front ; dorsal 

surface smooth, ventral surface with a pyramidal deposit of 

chalky plates, the apex placed to the posterior end, the strie 

distant and coarse, with a central longitudinal groove. 

Length, including tentacles, 2°8 inches. 
Cape of Good Hope. 

Family XII. BELOSEPIID &. 

Genus BELOSEPIA, Voltz. 

Three species from the European tertiary are referred to this 

genus, which is doubtfully separable from Sepia. The principal 

character of the shell is the hood of chalky plates, which covers 

the posterior end; these partitions are regularly placed and 

separated by cavities. The rostrum is thick, turned towards the 

back ; the wing-like extensions of the shell are chalky. 

S. SeprompkA, Blainy. PI. 95, figs. 448, 449. Hocene, London. 

Genus COCCOTEUTHIS, Owen. 

Two fossil species from the Jurassic of HKurope are included 

under this name. They resemble Sepia in having the dorsal side 

of the shell granulated, but the ventral side is horny instead of 

chalky ; the posterior end has long wing-like expansions. 

C. HAsTIFORMTS, Ruppell. PI. 95, fig. 450. Solenhofen. 

Family XIII. BELEMNITID A. 

The shell of Belemnites consists fundamentally of :— 

1. A hollow cone, the phragmocone (figs. 451, 452), with a 

thin shelly wall, termed the conotheca, and which is divided by 

transverse septa, concave above and convex below, into cham- 

bers or loculi; the chambers are perforated near the ventral 

margin by a stphuncle. 
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2. A guard or rostrum more or less extensively enveloping the 

apical part of the phragmocone. ‘The phragmocone is not a 

chambered body made to fit into a conical hollow previously 

formed in the rostrum, as some have conjectured, but both the 

rostrum and cone grew together; the former was formed on the 

exterior of a secretive surface, and the latter on the interior of 

another secretive surface.” (PHILLIPs.) 

The rostrum is composed of calcareous matter arranged in 

fibres perpendicularly to the planes of the laminz of growth. 

Professor Owen describes the fibres, in specimens from Chris- 

tian Malford, as of a trihedral prismatic form, and one two-thous- 

andth of an inch in diameter. These fibres are disposed con- 

centrically around an axis, the so-called apical line, which extends 

from the extremity of the phragmocone to that of the rostrum. 

Indications of a thin capsule or formative membrane appear in 

some Belemnites investing the guard; in those of the Oxford 

clay it is represented by a granular incrustation ; in some Liassic 

species it appears in delicate plaits, like ridges or furrows ; in 

some specimens of Belemnitella mucronata from the upper chalk 

of Antrim, it is in the form of a very thin nacreous layer. 

3. A pro-ostracum, or anterior shell, which is a dorsal exten- 

sion of the conotheca beyond the end where the guard disap- 

pears. The surface of the conotheca is marked by lines of 

growth, and, according to Voltz, it may be described in four 

principal regions radiating from the apex ; one dorsal, with loop 

lines of growth, advancing forward ; two lateral, separated from 

the dorsal by a continuous straight or nearly straight line, and 

covered with very obliquely arched strive in a hyperbolic form, 

in part nearly parallel to the dorso-lateral boundary line, and in 

part reflexed, so as to form lines in retiring curves across the 

ventral portion nearly parallel to the edges of the septa. There 

were at least three kinds of pro-ostracum in the family Belem- 

nitide. 

A. In many Belemnites the extension of the conotheca seems 

to run out in one simple broad plate, as in B. hastatus, from 

Solenhofen (fig. 453). 

B. In Belemnites Puzosianus, V@Orbigny, the pro-ostracum is 

very thin, and apparently horny or imperfectly calcified in the 
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dorsal region, supported laterally by two long, narrow, parallel, 

salcareous plates (B. Puzosianus from the Oxford clay, fig. 454). 

Professor Huxley considers this difference between the pro- 

ostraca of generic importance. 

C. The third kind of pro-ostracum is exhibited by Orthocera 

elongata, De la Beche, the type of the genus Xiphoteuthis, Hux- 

ley (fig. 460). It is calcareous, and is composed of concentric 

lamellae, each of which consists of fibres disposed perpendicu- 

larly to the plane of the lamella; the phragmocone is very long 

and narrow, and the guard cylindroidal. 

Professor Huxley suspects that a thoroughly well-preserved 

specimen of Belemnoteuthis will some day demonstrate the ex- 

istence of a fourth kind of pro-ostracum among the Belemnitide. 

“The Acanthoteuthes of Munster, so far as they are known 

only by hooks and impressions of soft parts, may have been 

either Belemnites, or Belemnoteuthis, or Plesioteuthis, or may 

have belonged to the genus Celano.” (HUXLEY.) 

The genus Belopeltis, Voltz, was founded on the pro-ostraca 

of Belemnites. 

The genus Actinocamax, Miller, was founded on the guards of 

Belemnites and Belemnitella, the upper parts of which had de- 

cayed, and thus presented no alveolar cavity. (WooDWARD.) 

Genus BELEMNITES, Lam. 

These animals, supposed to have been gregarious, from the 

number of their remains found in certain localities, were very 

numerous in species, over 100 having been described from the 

liassic and chalk formations of Kurope, from the chalk of 

Southern India, from the Jurassic of the Himalayas, ete. 

The phragmocone is very delicate, and its preservation is 

usually due to the infiltration of calcareous spar into its chambers. 

M. d’Orbigny supposes that the variation of the proportions of 

the guard, as compared with the phragmocone, being sometimes 

only a half-inch longer than the latter, and sometimes one or 

two feet, depends partly on age and sex. 

D’Orbigny has presented the following scheme of sections and 

subsections for dividing the large number of species of Belem- 

nites ; they have been generally adopted. 

26 
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Section I. Acai, Bronn. Rostrum without dorsal or ventral grooves 

at its anterior end. 

Subsection 1. Acwarii, Orb. Rostrum more or less conical, with- 

out lateral furrows, but often channeled at the posterior end. 

Jura., Chalk. 20 species. 

Subsection 2. Clavati, Orb. Shell lengthened, with lateral fur- 

rows. Lias., 3 species. 

Section II]. GastTRocasLI, Orb. Rostrum with an anterior ventral 

groove. 

Subsection 3. Canaliculati, Orb. Rostrum without lateral grooves. 

Jura., 5 species. 

Subsection 4. Huastait, Orb. With two long lateral grooves. 

Jura., Chalk, 19 species. 

Section III]. Norocasni, Orb. With a deep dorsal groove. 

Subsection 5. Dilatati, Orb. With lateral grooves. Neocomian, 

9 species. 

B. EXCENTRICUS. PI. 95, fig. 455. Oxford, Oolite of England. 

B. SEMINASTATUS. PIL. 95, figs. 456,457. Jurassic of Wurtemburg. 

B. SEMIHASTATUS. Phragmocone; view of siphonal side (fig. 457). 

Genus HELICERAS, Dana. 

H. Fuerensis, Dana. PI. 95, fig. 458. In slate rock. Cape 

Horn. Only species. 

Genus BELEMNITELLA, dOrb. 

Six species are found in the upper greensand and chalk of 

Europe and North America. 

B. mucronata, Sowb. Pl. 95, fig. 459. Maestricht. 

Genus XIPHOTEUTHIS, Huxley. 

Founded on a single English liassie¢ species. 

X. ELONGATA, De la Beche. Pl. 95, fig. 460. Lyme Regis. 

Genus ACANTHOTEUTHIS, Wagner. 

Oolitic. Seventeen species. 

A. ANTIQUUS, Cunnington. Pl. 95, fig. 461. Oxford clay of 

Wiltshire, Eng. 
Ee 
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Genus CONOTEUTHIS, «’Orb. 

C. Dupinianus, V’Orb. PI. 95, fig. 462. Neocomian of France. 
Only species. 

Genus BELEMNOSIS, Edwards. 

B. pricata, Edwards. PI. 95, fig. 463. Eocene, London. Only 

species. 

Genus BELOPTERA, Desh. 

Four species. Eocene of Paris and Bracklesham. 

B. BELEMNITOIDES, Blainy. PI. 95, figs. 464, 465. Paris. 

Genus SPIRULIROSTRA, (Orb. 

S. Beviarpr, d’Orb. Pl. 95, fig. 466. Tertiary of Turin. 

Only species. 

wa Family XIV. SPIRULID &. 

Genus SPIRULA, Lam. 

Although thousands of shells of these pelagic mollusks are 

washed ashore in all parts of the world, the animal is almost un- 

known ; but two perfect specimens having been obtained in New 

Zealand, which, with two or three of other individuals in bad 

condition, have been carefully examined by Prof. Owen and 

others. 

Prof. Owen’s last memoir on the Spirula adds materially to 

what was heretofore known respecting this strange animal.* He 

shows that the mantle terminates posteriorly in two lateral flaps 

which cover the sides of the shell, and leaving it partly ex- 

posed dorsally and ventrally. Posteriorly, between the lobes is 

an elliptical convex body with a central depression or disk, 

flanked by a pair of oblong productions, perhaps homologous 

with fins, or at any rate resembling the small lateral-terminal 

fins of Loligopsis. The terminal disk is, perhaps (as long ago 

described by Rumphius), a true sucker, enabling the animal to 

* Ann. Mag. Nat. Hist., 5 ser., iii, 1, 1879. 
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attach the posterior end of its body to any object, leaving the 

arms free to exercise their prehensile power on passing objects of 

food. This wonderful terminal sucking organ is not found in 

any other cephalopods, but may have been possessed by the ani- 

mal of Ammonites, supposing it to have been related to the 

Spirula rather than the Nautilus. The anatomy of Spirula, 
which is carefully worked out and illustrated in Prof. Owen’s 

memoir, shows it to belong to the dibranchiate decapod cuttle- 

fishes, as already indicated by previous studies. Whilst Spirula 

possesses natatory powers superior to the Nautilus, in the action 

of its webbed arms, additional to that of the funnel, the former 

are sO small in proportion to the size of the animal, and the fins 

are so rudimentary as to indicate sedentary habits. Prof. Owen 

observes that in Spzrula, as in Nautilus, * the shell serves as the 

point @appui of the retractors of the funnel and of the head 

with its locomotive and prehensile organs. Moreover, the last 

chamber of the shell in Spzrula also receives part of the visceral 

mass, viz., the hind termination of the liver, which, covered by 

its capsule, and this again by the peritoneum or a delicate 

aponeurosis continued from the attached shell-muscles, consti- 

tutes the hemispheric mass that fills the chamber and forms or 

sends off the beginning of the membranous siphon. 

In another memoir, Prof. Owen shows that the dorsal portion 

of the animal of Spirula is placed towards the outer wall of the 

shell, which is the reverse of the relative positions of animal and 

shell in both Nautilus and Ammonites, showing that the spiral 

growth of the shell cone took a contrary direction. He agrees 

that the aptychi are developed on the spadix of Ammonites, and 

are true opercular bodies ; consequently the Ammonife could not 

have been like the Spzruda, an internal shell, but must have been 

closely related to Nautilus.* 

According to some recent investigators, there is a marked re- 

semblance between the recent Spirula and the fossil Ammonites, 

particularly in the initial whorl, and «a difference in the latter 

character between Ammonites and Nautilus which indicates that 

the Ammonites should be separated from the tetrabranchiate and 

united with the dibranchiate cephalopods. If this should prove 

* Owen, on the Relative Positions to their Constructors of the Cham- 
bered Shells of Cephalopods. Zool. Proc., 955, 1878. 
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to be so, then the Spirula will assume a new importance to us 

as the last vestige of a numerous group, else extinct. 

Three species have been described, which are thus differenti- 

ated by Gray : 

Posterior part of the body holding the shell by the lateral mantle 

flaps only, so that its last whorls are exposed below as well as 

dorsally and ventrally. S. Peron, Lam. 

Posterior part of the body furnished with a circular disk below, cov- 

ering and concealing the shell, and having semicircular fin-like 

appendages on each side. S. Lavis, Gray. 

Posterior part of the body as in S. levis ; mantle pitted with close 

set angular depressions, giving it a well-marked, reticulated 

character. 8S. vuULGARIs, Leach. 

It was first conjectured by Owen* that the difference between 

S. Peronii and S. levis might be sexual; but it is now plain that 

‘in the animal of S. Peronii examined, the disk had been torn 

off, an accident which might readily occur when we consider the 

tenacity with which the suckers adhere to foreign objects. It is 

questionable whether the “ reticulations of the mantle” in §. 

vulgaris are specific ; they may result from a state of irritation, 

as in the octopods. I am not disposed to place much dependence 

on these differences. The shells seem to be indistinguishable, 

and it will be safest to give them the name of S$. Peroni for the 

present. 

S. Peroni, Lam. Pl. 96, figs. 467-469; pl. 105, fig. 585. 

Animal as described in the family characters (p. 103). Shell 

nacreous, cylindrical, conical, tapering, involute on the same 

plane, the whorls separate from each other and chambered ; septa 

concave outwards, with a shelly, ventrally placed funnel-shaped 

siphonal tube attached to each; last chamber rather the largest ; 

the nuclear chamber roundish, swollen. Usual diameter, 20-22 

mill. 
Tropical Atlantic and Pacific Oceans. 

Shells are drifted occasionally upon the Atlantic shores of the 

United States as far north as New England, Mediterranean, 

Great Britain. Very common in the Caribbean Sea and on the 

shores of Australia, New Zealand, Cape of Good Hope, ete. 

* Zool. Voy. Samarang. 
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If we regard strictly the rules of priority, this species will 

bear the name of §. (Nautilus) spirula, Linn.; whilst those of 

S. prototypus, Peron, and S. fragilis, Lam., are both antecedent 

to S. Peronti. I allow the latter name to stand because it is so 

well known that to displace it in favor of either of the others 

would create uncertainty and confusion. It may be remarked 

that two pre-Linnean authors perceived its generic distinctness 

from Nautilus with which Linneus confounded it; and one of 

them, Browne, only published a year too soon to have his generic 

name of Litwus adopted. 

OrpeR Il. TETRABRANCHIATA. 

Animal breathing by two pairs of internal, symmetrical gills. 

or branchive. 

Eyes pedunculated. Mandibles calcareous. Arms (tentacles) 

very humerous, not provided with sucking disks. Body attached 

to the shell by adductor muscles and the mantle by a continuous 

horny girdle. Siphon an incomplete tube formed by the union 

of two lobes. No ink-bag. Creeping, and protected by an ex- 

ternal concamerated shell, the last chamber of which it inhabits. 

Shell formed of two layers, the external porcelanous, the 

internal and the septa or partitions nacreous. Partitions pierced 

by siphon-tubes. 

Nearly two thousand fossil species of cephalopods have been 

referred to the tetrabranchiates, although it has been recently 

suspected that at least a large portion of these were internal 

shells like the Spirulas and referable therefore to the dibranchiata. 

Only a half-dozen recent species are known; all belonging to 

the genus Nautilus. 

The tetrabranchiate shell is essentially an elongated cone, 

divided off into chambers by partitions, and siphunculated. 

These septa have simply curved edges in Nautilus and Ortho- 

ceras, they are zig-zag in Goniatites, or foliaceous, forming com- 

plicated lobes in Ammonites. The shell may be straight, curved, 

open or close spiral, and even vary in form at different ages, and 

these variations, when well understood, will doubtless cause a 

large reduction to be made in the number of generic forms at 
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present accepted. 

variations in the genera. 

The following 
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synopsis will exhibit these 

AMMONITID&. 
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Oxver Il. TETRABRANCHIATA, 

Family 1. NAUTILIDA. Septa simply curved, concave on the 

outer face, sutures simple, or undulate or lobed; mouth simple ; 

Shell but little sculptured, or siphonal opening nearly central. 

smooth. 

Six living and about 600 fossil 

Family 2. AMMONITIDA. 

Species. 

Septa convex in their median sec- 

tion, sutures complex, lobed, ramified or denticulated ; septal 

tube cylindrical and always directed forwards ; siphuncle ecylin- 
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droid, small, marginal, the siphonal investment more or less 

solid and persistent. 

Fossil only, about 1600 species (7) known. 

a ; ‘family 1. NAUTILID A. 

Genus ORTHOCERAS, Breyn. 

Shell straight ; aperture sometimes contracted. 

Fossil, 240 species. L. Silurian to Liassic; N. America, Aus- 

tralia, EKurope. 

Probably the animal was not able to withdraw itself completely 

into its shell, as in the Nautilus. That the shell was external is 

indicated by the colored bands preserved on O. anguliferus. 

These shells attained sometimes great size; a specimen in the 

collection of Mr. Tate, of Alnwick, England, must have been 

six feet long when perfect. O. Titan is estimated to have 
* weighed “some tons.” The aperture is sometimes so con- 

tracted that species two feet in length have a diameter of only 

one inch at the mouth. 

O. PLANICANALICULATUM, Sandb. Pl. 96, fig. 470. Devonian. 

Nassau. 

O. SUBANNULARE, Barr. Pl. 96, fig. 471. Silurian, Bohemaa. 

The following subgenera or groups are generally adopted : 

Cameroceras, Conrad. 

Sipbuncle lateral, sometimes very large (simple ’). 

Twenty-seven species. L. Silurian to Triassic? N. America, 

Europe. 

C. VERMICULARIS, d’Arch. Pl. 96, fig. 472. 

C. vacinatus, Schloth. Pl. 96, fig. 473. 

Actinoceras, (Brown), Stokes. 

Siphuncle very large, inflated between the chambers and con- 

nected with a slender central tube by radiating plates. 

Six species. L. Silurian to Carb. NW. America, Hurope. 

A. RICHARDSONI, Stokes. PI. 96, fig. 474. L. Winnepeg. 

A. Bressyr. Pl. 96, fis. 475. 

* Newberry, Paleont. Ohio, i, 263. 
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Ormoceras, Stokes. 

Siphuncular beads constricted in the middle, so that the septa 

appear as if united to the centre of each. Probably identical 

with Actinoceras. 

Three species. L. Silurian to Devonian. WV. America. 

O. BAYFIELDI, Stokes. PI. 96, fig. 476. 

Huronia, Stokes. 

Shell extremely thin, membranous or horny (7). Siphunele very 

large, central, upper portion of each joint inflated, connected 

with a small central tube by radiating plates. 

Three species. L. Silurian. Drummond Isl., L. Huron. 

Usually the siphuncle only is preserved. Dr. Bigsby observed 

specimens six feet in length. Doubtfully distinet .from Actino- 

ceras. 

H. VERTEBRALTIS, Stokes. PI. 96, fig. 477. 

Aulacoceras, Hauer. 

Shell much thickened, longitudinally furrowed, with two deep 

lateral suleations ; siphon very small, marginal and dorsal. 

Four species. Upper Triassic. Austria. 

A. SULCATUM, Hauer. PI. 96, fig. 478. 

Bathmoceras, Barrande. 

Part of the body-chamber occupied by imbricating plates, de- 

creasing in horizontal extension from below upwards ; siphuncle 

a series of superimposed funnel-shaped tubes. 

Two species. Middle Silurian. Bohemia. 

Endoceras, Hall. 

Shell extremely elongated, cylindrical. Siphuncle very large, 

cylindrical, lateral; thickened internally by repeated layers of 

shell, or partitioned off by funnel-shaped diaphragms. 

Twelve species. L. Silurian. New York. 

Enpoceras. Ideal section. PI. 96, fig. 479. 

E. PROTETFORME, Hall. Pl. 96, fig. 480. 

27 ~ 
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Tretoceras, Salter. 

. Founded on O. bisiphonatum, Sowb., from the Caradoc sand- 

stone (Silurian), Brit., in which the septa are apparently perfo- 

rated by two siphuncles; one of which is a deep lateral cavity 

continuous with the terminal chamber—the cavity affecting at 

least seven of the uppermost septa, if not the whole. 

T. BISIPHONATUM, Sowb. Pl. 97, fig. 481. Silurian. Wales. 
oS 

Thisoa, Montf. 

Shell ovate-elongate, cucumber-shaped ; apparently two siphons 

running parallel the whole length of the shell, one of which trav- 

erses a sort of narrow lateral cavity; there are also a number 

of false siphons or holes, which do not extend the entire length 

of the shell. 

T. SIPHONALIS, Serres. P1.104,figs.571,572. Jurassic. France. 

Gonioceras, Hall. 

Shell flattened, with extremely salient angles; septa sinuous ; 

section of shell, an extended ellipse with projecting angles ; 

siphunele ventral. 

G. ANCEPS, Hall. Pl. 97, figs. 483, 484. IL. Silurian. 

Colpoceras, Hall. 

This is probably only a siphon of one of the larger species of 

Orthocerata. 

C. vincatuM, Hall. Pl. 97, fig. 485. UL. Silurian. New York. 

Dictyoceras, Hichw. 

Is probably an Orthoceras covered by a bryozoan or coral. 

Genus CLINOCERAS, Mascke. 

Shell conical (allied to Lowoceras, McCoy), the siphuncle side 

straight, the others more or less curved; a constriction below 

the body-chamber. Septal border with an obtuse-angled saddle 

on the siphunele side, with gently rounded lobes and two slightly 

marked lateral saddles. 

C. pens, Mascke. PI. 105, fig. 587. Erratie L. Silurian blocks. 

Prussia. 

a 
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Genus PILOCERAS, Salter. 

Shell broad, conical, subeylindrical or compressed, slightly 

curved. The siphuncle and septa represented by a series of 

conical septa, concave to a central point. 

Fossil, three species. L. Silurian. Canada; Scotland. 

PinocerAs. Ideal section. Pl. 97, fig. 486. 

Genus CYRTOCERAS, Goldfuss. 

Shell curved; siphuncle small, subcentral. 

Fossil, eighty-four species. L. Silurian to Carb. N.and S. 

America; Hurope. 

Seems to differ but little from Orthoceras. 

C. ACUTICOSTATUM, Sandb. Pl. 97, fig. 487. 

Subgenera : 

Oncoceras, Hall. 

Anterior half of the shell inflated, aperture more or less 

strangulated. This may possibly — Phragmoceras, Brod. 

Silurian. Mew York. Three species. 

O. constrictum, Hall. Pl. 97, fig. 488. 

Cyrtocerina, Billings. 

Shell short and thick, with a large siphuncle, placed dorsally. 

Two species. Silurian. Canada. 

Streptoceras, Billings. 

Shell like Oncoceras, but the aperture trilobed. 

Two species. Middle Silurian. Canada. 

Genus GOMPHOCERAS, J. Sowb. 

Shell fusiform or bottle-shaped, straight, swollen anteriorly ; 

aperture contracted in the middle; siphuncle subcentral; septa 

simple, concave. 

100 species. L. Silurian to Carb. Hurope; N. America. 

G. PYRIFORME. PI. 97, fig. 489. Silurian. England. 

G. BonEemicum, Barr. PI1..97, fig. 490. Aperture. 
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Genus SYCOCERAS, Pictet. 

Shell oval or bottle-shaped, straight ; septa simple; siphuncle 

marginal. 

Silurian. Devonian. 

S. ORTHOGASTER, Sandb. PI. 97, fig. 491. 

Genus ASCOCERAS, Barr. 

Shell flask-shaped; the terminal chamber not only fills the 

front of the shell, but extends down the ventral side, nearly its 

whole length, as a deep cavity, which is embraced by the decur- 

rent edges of the four or five incomplete septa ; a minute siphuncle 

on the dorsal side. 

Sixteen species. L. and U. Silurian. Hurope; Canada. 

A. BonEmicum, Barr. Pl. 97, fig. 492. 

Genus GLOSSOCERAS, Barr. 

Shell like Ascoceras, but the dorsal margin of the aperture 

ligulately extended and incurved. 

Two species. Middle and U. Silurian. Anticosti, Bohemia. 

Genus APHRAGMITES, Barr. 

Shell like Ascoceras, but the septa are deciduous. 

Two species. U. Silurian. Bohemia. 

Genus PHRAGMOCERAS, Brod. 

Shell compressed on the sides, curved ; aperture contracted in 

the middle; last chamber large; siphuncle ventral, with radia- 

tions ; septa simple. 

Fifteen species. Silurian to Devonian. Europe. 

Pu. veNTRIcosuM, Stein. P1*97, fig. 493. Silurian. Hngland. 

PH. cALLISTOMA, Barr. Pl. 98, fig. 494. Aperture. 

Genus GYROCERAS, Meyer. 

Shell planorboid, with separated whorls; septa simple, but 

little curved; siphuncle subdorsal, with radiations ; last cham- 

ber large; mouth but little contracted. 

Seventeen species. Silurian to Triassic (7). Hwrope; N. 

America. 

G. Goutprussit. Pl. 98, fig. 495. Devonian. Hifel. 
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Genus NOTHOCERAS, Barr. 

Shell nautiloid, sightly involute; septa but little curved, not 

lobed. 

One species. U. Silurian. Bohemia. 

N. BoHEmicum, Barr. PI. 97, fig. 496. 

Genus HERCOCERAS, Barr. 

Shell generally nautiloid, the whorls sometimes separated, or 

even turbinate; body-chamber with a diaphragm perpendicular 

to the axis of the shell, the concavity of which is opposed to 

that of the last septum, throwing the aperture on the deeply ex- 

cavated dorsal side of the shell; siphuncle dorsal, cylindrical, 

inflated between the chambers, separated from the shell. 

Two species. Middle Silurian, Bohemia; Devonian, Nassau (7). 

Genus LITUITES, Breyn. 

Shell planorbiform, the whorls close or separate; the last 

chamber produced in a straight or outwardly curved line ; lateral 

margins.of the aperture extended and curved towards the inte- 

rior of the shell, contracting the aperture into two distinct 

orifices. 

Twenty-eight species. Silurian. MHurope; North America. 

L. SIMPLEX, Barr. Pl. 98, fig. 497. 

Subgenus Ophidioceras, Barrande. 

Shell with the produced portion very short or wanting. 

Seven species. Silurian. Norway; Bohemia. 

Genus DISCOCERAS, Barrande. 

Shell planorbiform ; produced portion very short or wanting ; 

aperture simple, not contracted. 

Three species. Middle Silurian. Russia ; Germany ; Norway. 

M. Barrande describes this as a subgenus under his genus Litu- 

unculus; of which no species have been observed, but which 

he creates by anticipation with the diagnosis: ‘‘ Shell like Z7tu- 

ites, but with a simple aperture,” in order that Discoceras may 

hold the same relationship to it that Ophidioceras does to Litu- 

ites! This is filling up the *‘ gaps ” with a vengeance, and could 
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scarcely have been predicated of the renowned Bohemian anti- 

developmentalist. 

Genus PTERONAUTILUS, Meek. 

Shell spiral, involute, finally produced, with lateral wing-like 

expansions. 

P. SEEBACHIANUS, Geinitz. Pl. 98, fig. 498. Permian. 

Genus CLYMENIA, Miinst. 

Shell discoidal, with many but slightly involute whorls ; septa 

simple or slightly lobed ; siphuncle near the inner wall. 

Fifty species. Upper Silurian. Devonian. Hurope; North 

America. 

C. uNDULATA, Munst. Pl. 98, fig. 499. Fichtelgebirge. 

Genus SUBCLYMENIA, Orb. 

Shell spiral, planorbiform ; sutures of septa sinuous, not angu- 

lar on the sides, but with a simple dorsal lobe. 

One species. Devonian. Hngland. 

S. EvoLuTA, d’Orb. Pl. 98, figs. 500, 501. 

Genus TROCOCERAS, Barr. 

Shell depressed, spiral, nautiloid or nearly discoidal; whorls 

free ; septa simple. Very closely related to Litwites. 

Forty-four species. U. Silurian. Bohemia. 

Genus NAUTILUS, Breyn. 

Shell involute or discoidal, few-whorled ; septa concave, sim- 

pie; siphuncle nearly central. 

Outer surface smooth in the recent species, but corrugated in 

some of the fossil ones. 

Animal placed with its ventral face to the convex (dorsal) wall 

of the shell. 

Six living, and nearly two hundred fossil species. 

They are divided into the following groups: 

1. Leevigati. Shell smooth. Permian—Living. 

2. Radiati. Shell transversely ribbed. Principally cretaceous. 

3. Striati. Shell longitudinally striate. Oolite of Europe, 

and Lower Chalk, India. 
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Recent species of Nautilus. 

Pl. 99, fig. 506 is an ideal view of the animal of Nautilus, with 

the tentacles expanded. 

The three best known species of the genus Nautilus are N. 

Pompilius, N. macromphalus and N. umbilicatus. The first 

species is the most common and has the widest range ; the second 

species is more limited in its range and rarer ; the third, although 

found in collections, is scarcer than the two preceding, and has 

a range peculiar to itself. The range of N. Pompilius embraces 

the islands of the Eastern Archipelago, Erromanga, Aneitum, 

and other islands of the New Hebrides and also the Feejee group. 

N. macromphalus is found about the Isle of Pines and New 

Caledonia; and the rare N. wmbilicatus in the Solomon Archi- 

pelago, New Georgia, New Britain, New Ireland, and probably 

to the eastward of these groups of islands. Dr. Macdonald, of 

H. M.S. Herald, informs me that on examination and compari- 

son, there is a marked difference between the tentacula in the 

first two species. The sculpturing on N. wmbilicatus is very dis- 

tinctly marked on the external sarface of the shell, difterently 

from what is observed either in NV. Pompilius or N. macrompha- 

lus, and forming one of its very distinctive characters. The 

outer edge of the lip of the perfect shell in N. wmbilicatus has a 

narrow, black rim, continuous from the anterior portion of the 

whorl. In N. Pompilius and N. macromphalus, the black rim is 

on the inner side of the edge of the lip. The color of the shells 

in the different species varies from brick-red and orange of 

brighter or paler tints, to nearly a dark crimson color, being as 

various as the colors observed in the common cowrie shells.* 

N. Pompritus, Linn. Pl. 99, figs. 507, 508. 

Shell sub-orbicular, smooth, imperforate, the umbilicus being 

covered by a callous deposit. White, flamed transversely with red. 

Polynesia. 

During the voyage of the Challenger, a living N. Pompilius 

was dredged in 320 fathoms, off Matuka Island, Fiji group. It 

was very lively, swimming around in a tub, in a retrograde 

direction by the ejection of water from the funnel. The tenta- 

* Bennett, Proc. Zool. Soc., 226, 1859. 
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cles were extended radially from the head, somewhat like those 

of a sea anemone; but each pair had its definite and different 

direction, which was constantly maintained; thus one pair of 

tentacles was held pointing directly downwards, two other pairs, 

situate just before and behind the eyes, were held projecting 

obliquely outwards and forwards, and backwards respectively, as 

if to protect the organs of sight.* 

N. STENOMPHALUS, Sowb. PI. 99, fig. 509. 

Shell like N. Pompilius, but very narrowly umbilicated. 

Hastern Archipelago. 

I scarcely think this deserves to be separated from N. Pom- 

pilius ; the very narrow umbilicus is exposed simply because the 

callous deposit has not spread sufficiently to cover it; there is 

no excavation around the umbilical region, as in the following 

species. 

N. MACROMPHALUS, Sowb. PI. 99, fig. 510. 

Umbilical region excavated, but with rounded margin ; umbili- 

cus wide, exposing the whorls. 
New Caledonia, ete. 

N. umBiticatus, Lister. Pl. 99, fig. 511. 

Surface smooth to spirally striate; umbilical region wide, 

angularly excavated, umbilicus wide, showing all the whorls. 

Solomon Islands, New Ireland, ete. 

The striz are not constant; I have therefore reunited with 

this species . scrobiculatus of Dillwyn and Gould and WV. per- 

foratus, Conrad. 
Subgenus Aturia, Bronn. 

Sutures of septa with a deep lateral lobe; siphuncle on the 

concave or inner side of the shell, large, continuous, like a suc- 

cession of funnels. 

Four species. Eocene. WN. America; Europe; India. 

A. ziczac, Sby. Pl. 98, figs. 502, 503 a. Hocene. British. 

Subgenus Discites, McCoy. 

Whorls all exposed ; last chamber sometimes produced. 

Five species. L. Silurian—varb. 

* Mosely, Notes by a Naturalist on the Challenger, 296. 
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Subgenus Temnocheilus, McCoy. 

Shell carinated, with an open, conical umbilicus. 

Five species. Carb. limestone. 

T. BIANGULATUS, Sowb. PI. 98, fig. 503. 

Subgenus Trematodiscus, Meek and Worthen. 

Like Temnocheilus, but dorsal or outer side of whorls with 

revolving angles and sulci, and frequently, revolving strive 

Carboniferous. Hurope; America. 

T. TRISULcATUS, Meek and Worthen. Pl. 98, fig. 504 a,b. Sub- 

earboniferous. Rockford, Ind. 

Subgenus Cimomia, Conrad. 

Septa sinuous, double waved or sigmoid, numerous ; siphon 

small, central. 

N. Burtont, Galeotti. Lower Eocene. 

Subgenus Hercoglossa, Conrad. 

Septa angular and linguiform; apex of the angle or tongue- 

shaped lobe not contiguous with the adjacent septum; siphon 

large or moderate, situated within the centre, or between the 

middle and the inner margin, and not dorsai or funnel-shaped, 

but tubular and gradually tapering. 

Eocene, Cret. Hurope; America. 

A very doubtful group, as Conrad includes species having 

respectively the characters of Afuria and of Nautilus; the 

type species, however, N. orbiculatus of Tuomey, has not been 

figured. 
Subgenus Pseudonautilus, Meek. 

Differs from Hercoglossa in the septa being provided with a 

well-defined peripheral and antiperipheral lobe, and the siphuncle 

placed near the outer margin. 

Navutinus GEINITZI, Oppel. 

Subgenus Cryptoceras, d’Orb. 

Planorbiform ; septa arcuated, without lobes or sinuosities ; 

siphon dorsal. 

Two species. Devonian, Carboniferous. Hurope. 

C. SUBTUBERCULATUS, d’Orb. PI. 98, fig. 504. 
28 
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Family I]. AMMONITID 2. 

The lobes and saddles of Ammonites are figured in pl. 103, 

figs. 565-567; pl. 104, figs. 568-570. 

Genus BACULITES, Lam. 

Shell straight, elongated, conical; suture foliately lobed; last 

chamber large; margin of aperture dorsally produced. 

Fourteen species. Cretaceous. Hurope; Chili; India; 

United States. 

The baculite limestone of Normandy is so called from the 

numerous remains of the shells of this animal which it contains, 

B. anceps, Lam. Pl. 100, fig. 523. France. 

B. BACULOIDES, d’Orb. PI. 100, fig. 524. 

Conrad has given the name Cycloceras to a Baculite figured 

by him, but without generic characters ; afterwards, finding that 

name preoccupied by McCoy, he changed it to Cyclomera, still 

giving no diagnosis. 

Meek divides Baculites into two subgeneric forms, which, he 

remarks, are possibly distinct genera. 

1. Baculites, Lam. (typical). 

a. Shell straight throughout; aperture directed forward ; lip 

with lateral sinuses directed backward; the projection of its 

siphonal margin, straight, and its antisiphonal margin convex in 

outline; interior without regularly disposed ridges. Type, B. 

VERTEBRALIS, Lam. 

(?) b. Shell straight posteriorly, but with the non-septate part 

gently arcuate ; aperture a little oblique; appendage of siphonal 

side of lip arching slightly with the general curvature of the 

non-septate part, but not curving over the aperture. Bb. INcuR- 

vAtus, Dujardin. 
2. Cyrtochilus, Meek. 

Shell straight; aperture opening towards the antisiphonal side, 

and the lateral sinuses of the lip excavated in the opposite diree- 

tion; projection of siphonal margin of lip abruptly arching over 

the aperture, and the antisiphonal margin of same deeply sinuous 

instead of convex in outline; interior with regularly disposed 

ridges, leaving oblique constrictions on internal casts. HAMITES 

BACULOIDES, Mantell — B. opiiquatus, Sowb. 
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Genus BACULINA, d’Orb. 

Shell straight, point conical; sutures of septa a row of rounded 

lobes, toothed at base. 

Two species. Jurassic, Lower Chalk. Hurope. 

B. ARCUARIA, Quenstedt. Pl. 100, fig. 517. 

Genus RHABDOCERAS, Hauer. 

Shell straight, orthoceratoid, strongly sculptured ; septa with 

rounded lobes. : 

One species. Alpine Triassic. Germany. 

R. Surssu, Hauer. Pl. 100, figs. 513, 514. 

Genus BACTRITES, Sandberger. 

Shell straight ; sutures lobed. 

Three species. Devonian. Germany. 

B. GRACILIS, Sandb. Pl. 100, fig. 515. Nassau. 

Genus TOXOCERAS, d’Orb. 

Shell horn-shaped or curved ; the six lobes and saddles of the 

sutures simply crenulated ; last chamber large. 

Twenty species. Neocomian, France. 

Connected with Crioceras and Ancyloceras by numerous in- 

termediate forms. 

T. BITUBERCULATUS, d’Orb. PI. 100, fig. 525. 

Genus HAMULINA, (Orb. 

Ditters from Hamites in being only once bent upon itself, not 

in contact. Perhaps should not be separated from Hamites. 

Twenty species. Neocomian, France; Gault (?), India. 

H. rrinoposa, d’Orb. Pl. 101, fig. 535. 

Genus HAMITES, Parkinson. 

Shell conical, hook-shaped, bent upon itself more than once, 

the courses separate. 

Thirty-eight species. Chalk. Hurope; S. America. 

H. ATTENUATUS, Sowb. PI. 101, fig. 533. Hngland. 

H. cyLinpracevs, Defr. Pl. 101, fig. 534. 
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Genus PTYCHOCERAS, (Orb. 

Shell bent once upon itself; the two straight portions in contact. 

Eight species. Neocomian to Cretaceous. Hurope; India; 

United States. é 

P. Emericranus, d’Orb. Pl. 101, fig. 536. France. 

Subgenus Diptychoceras, Gabb. 

Three straight limbs in contact. A Ptychoceras in every 

respect except that it has an additional limb which incurves, en- 

veloping both the preceding to a slight degree only. Meek con- 

siders it doubtfully identical with Plychoceras. 

Genus COCHLOCERAS, Hauer. 

Shell spirally elongated, scalariform,. strongly sculptured ; 

sutures of septa with several rounded lobes. 

Three species. Alpine Triassic. Hallstatt, Austria. 

C. FiscHerit, Hauer. Pl. 100, figs. 518, 519. 

Genus ANCYLOCERAS, (Orb. 

Shell at first spiral, discoidal with separated whorls; after- 

wards produced at a tangent and then bent back again upon 

itself like a heok. 

Forty species. Infer. Oolitic, Cretaceous. Hurope; South 

America; United States. 

A. SPINIGERUM, Sowb. PI. 100, fig. 526. Gault. Folkestone. 

Genus ANISOCERAS, Pictet. 

Shell at first spiral, helicoid, whorls separated, at length more 

or less prolonged and reflected; transversely ribbed ; sutures of 

septa with five lobes and saddles, all bipartite. 

Twelve species. Gault to Upper Greensand, Hurope. Creta- 

ceous, Jurassic, India. 

A. SAUSSUREANUS, Pictet. PI. 100, fig. 528. 

Genus SCAPHITES, Parkinson. 

Shell at first closely spiral, involute, at length detached and 

recurved ; sutures many lobed, lobes foliated. 

Nineteen species. Oolitic, Cretaceous. Hurope; India; 

United States. 

S. EQUALIS, Sowb. PI. 100, fig.527. Chalk marl. Sussex, Eng. 

es 
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Subgenus Macroscaphites, Meek. 

Shell with inner turns merely in contact, or so slightly embra- 

cing as to leave a very large, shallow umbilicus; periphery 

rounded ; body portion much extended from the inner volutions ; 

surface costate. S. GIGAs, Sowb. 

Subgenus Discoscaphites, Meck. 

a. Shell with general outline subcircular or slightly oval, and 

generally much compressed; inner yolutions forming a large 

part of the entire bulk, and so deeply embracing as to leave only 

a small umbilicus; body portion so short as scarcely to become 

free at the aperture, flattened on the periphery; surface orna- 

mented with costze, and provided on each side with from about 

four to nine rows of. tubercles, the outer of which are largest 

and arranged along each margin of the periphery. SCAPHITES 

Conravi, Morton. 

6. Shell differing from the last chiefly in having the volutions 

so narrow and little embracing as to leave a large, shallow um- 

bilicus, and the body-volution deviating very little from the 

regular curve of the others. S. (AMMONITES) CHEYENNENSIS, 

Owen. 

Genus GONIATITES, DeHaan. 

Shell spiral, discoidal; sutures of septa lobed; siphuncle 

dorsal. 

About 200 species. Upper Silurian to Triassic. Hurope. 

G. Henstowl, Sowb. PI. 100, fig. 512. Carb. limestone. Isle 
of Man. 

Genus CERATITES, DeHaan. 

Shell spiral, discoidal; slightly involuted whorls, generally 

strongly sculptured ; sutures crenulately lobed, toothed at base. 

Twenty-nine species. Devonian—Chalk. Hurope, India. 

C. noposus, Brug. Pl. 100, fig. 516. Muschelkalk. Witrtem- 

berg. 

Genus BUCHICERAS, Hyatt. 

Founded on the cretaceous species of Ceratites, which differ 

from the triassic forms in the characteristics of the sutural out- 

lines: they are not Ceratices at all, but, strictly speaking, Am- 

monites. They show this in the form of the abdominal cell in 
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the young, the characteristics of the superior lateral cells, which 

are invariably divided,as are those of all the Ammonites proper, 

and also in the tendency of the young sutures of Buchiceras 

bilobatum to assume a wholly ammonitic aspect. The truly am- 

monitic outline of the cells and lobes in Buchiceras attenuatum 

shows how easily the outlines of the typical divided cells are 

transformed into those of a true Ammonite by a few digitations, 

whereas the same digitations applied to the entire outlines of a 

true Ceratite would produce only a Ceratite, not an Ammonite. 

Genus MEEKOCERAS, Hyatt. 

Distinguished from Ceratites by having but three distinct 

lateral cells and two lateral lobes, besides the finer auxiliary 

lobes and cells. The typical Ceratites have at least four distinct 

lateral cells and lobes besides the auxiliary ones, and the dis- 

tinction is slight between the two series; in this genus, on the 

contrary, the auxiliary series, when present, is not divided from 

the third lateral cell by a distinct lobe, as in Ceratites, and the 

aspect of the third lateral cell is often like that of a Gondatites. 

The compressed whorls of all the species is of course a charac- 

teristic which is obvious when they are contrasted with typical 

Ceratites, as is also the absence, or merely transient appearance, 

of heavy nodes and ribs, except perhaps in the least involute 

species. 

Jurassic to Triassic. S. #. Idaho. 

Genus CLYDONITES, Hauer. 

Shell spiral, discoidal, whorls involute ; sutures simply lobed, 

the lobes pointed. 

Twenty-one species. Upper Triassic. Hurope, Himalayas. 

Two species. Upper Cretaceous (described by d’Orb. as 

Ceratites). Ditterence from Ceratites is the lobes being simple, 

not crenulated. 

C. costatus, Hauer. PI. 100, fig. 520. 

). DELPHINOCEPHALUS, Hauer. PI. 100, fig. 521. 

Genus CRIOCERAS, Leveille. 

Shell discoidal, spiral; whorls separate; lobes foliated. 

Thirteen species. Neocomian to U. Greensand. Hurope. 

Some of the species have been ascertained to be merely in- 
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complete Ancylocers; the two genera should probably be 

united. 

C. oristatum, d’Orb. Pl. 100, fig. 522. Gault. Southern 

France. 

Genus CHORISTOCERAS, Hauer. 

Shell like Crioceras. but the lobes crenulated. 

Four species. Upper Triassic. Austria. 

Genus HELICOCERAS, d’Orb. 

Shell spiral, sinistral; whorls separate; annular cost passing 

uninterruptedly over the siphonal side. 

Eleven species. Inferior Oolitic (?) to Cretaceous, Hurope, 

India, United States. 

Subgenus Patoceras, Meek. 

Coste interrupted on the siphonal side, leaving a narrow, 

smooth space along the whole length of the same. 

H. TEmLLEuxit, d’Orb. Pl. 101, fig. 529. Jurassic. 

Genus TURRILITES, Lam. 

Shell spiral, depressed to elongate, sinistral or dextral; sutures 

six-lobed, foliated ; aperture often irregular. 

Thirty-seven species. Gault to Chalk. Hurope. 

Helicoceras is distinguished from this genus by its separated 

whorls. 

Pecosrarus, d’Orb: - PI. 101, fig. 530. Chalk. 

VS BosiaAyvt, d’Orb. Bil. 101, fie.531. 

Genus HETEROCERAS, (Orb. 

Shell like Turrilites, but last chamber somewhat produced 

and recurved. 

Five species. Cretaceous. Hurope; United States. 

H. Emerici, d’Orb. Pl. 101, fig. 532. 

; Subgenus Helicancyloceras, Gabb. 

Spire less elevated, volutions less decidedly in cont: LIBRARY! 
/ om / € 2 3 “ly Ce 
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Genus AMMONITES, Brug. 

Shell spiral, discoidal, more or less involute; septa undulated, 

the sutures lobed and foliated; siphuncle dorsal; margin of 

mouth sometimes produced into one or more horns. 

About 700 species. Triassic, Cretaceous. N. and S. America: 

Europe; India; New Zealand. 

A. optusus. Pl. 101, fig. 587. lLiassie. Lyme Regis. 

The young shell differs much from older specimens in the 

degree of involution and in being less complicated in the sutural 

lobes; even the external ornamentation varies, so that the above 

number of described species will probably be much reduced 

upon careful revision. As an example, A. spendens from the 

greensand, Cambridge, Kng., according to Mr. Seeley includes 

fourteen other so-called species from the same bed; and A. plan- 

ulatus may include five species. 

Ammonites have been discovered in the high passes of the 

Himalaya Mountains, over 16,000 feet above the sea. 

The nominal species being so numerous, it has been usual 

until recently to class them in the following artifical groups: 

A. Dorsal portion of whorls rounded, not keeled. 

. Fimbriati. Oolitic. A. FrmBRIATUS, d’Orb. Pl. 101, figs. 538, 539. 

2. Planulati. Jura, Chalk. A. ANNULATUS, Sowb. PI. 102, fies. 540, 541. 

3. Ligati. Cretaceous. A. LicaTus, d’Orb. Pl. 102, figs. 542, 543. 

4. Globosi. Alpine Trias. 

5. Heterophylli. Jura, Alpine Trias. A. HETEROPHYLLUS, d’Orb. 

Pl. 102, figs. 544, 545, 

B. Whorls dorsally flattened. 

6. Capricorni. Jura. <A. CAPRICORNUS, Schloth. Pl. 102, figs. 546, 547. 

7. Armati. Jura. A. LoNGISPINUS, Sowb. PI. 102, figs. 548, 549. 

8. Coronarii. Jura, Chalk. A. BLAGDENI, Sowb. Pl. 102, fig. 550, 551. 

9. Macrocephali. Jura. A. HERVEYI, Sowb. 

10. Compressi. Chalk. A. BEauMonTIANUS, d’Orb. PI. 102, figs. 552, 553. 

C. Dorsally channeled. 

11. Dentati. Jura, Chalk. A. MAMILLARIS, Schloth. Pl. 103, fig. 554, 555. 

D. Dorsally keeled, keel entire. 

12. Arietes. Lias. A. BirRoNs, Brug. Pl. 108, fig. 556. A. BISUL- 

catus, Brug. Pl. 103, fig. 557. ’ 

13. Falciformi. Jura. A. SERPENTINUS, Schloth. Pl. 108, figs. 558, 559. 

14. Cristati. Chalk. A. cristarus, Deluc. Pl. 108, fig. 560. 

® 
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FE. Dorsal keel crenated. 

15. Amalthei. Jura. A. corpatus, Sowb. PI. 1038, figs. 561, 562. 

16. Rothomagenses. Chalk. A. ROTHOMAGENSIS, Brong. PI. 103, fig. 965. 

F. Dorsally sharp edged. 

17. Disci. Chalk. A. Mrrrernicui, Hauer. Pl. 103, fig. 564. 

L. von Buch has attempted to distinguish a large portion of 

the above groups by differences in the lobation (Abh. Akad. 

Berlin, 1830), and d’Orbigny has further modified them. 

Amongst the various attempts which have been made to 

“bring order out of chaos” .in the arrangement of the Ammo- 

nites, that of Prof. Alpheus Hyatt deserves particular mention. 

In his article on * Fossil Cephalopods,” published in the Bulletin 

of the Museum of Comparative Zoology, i, 71, this author regards 

the Ammonoids, including all the Cephalopods with serrated 

or foliated septa, the Clymenix, Goniatites, Ceratites, and Am- 

monites proper “as a distinct order from the Nautiloids and 

Dibranchiate Cephalopods;” the typical group of this order 

being the so-called genus Ammonites. This enlarged view of 

the systematic position of the Ammonoids is by Prof. Hyatt 

attributed to Prof. Agassiz, but it is evident that Von Buch had 

a glimmering of the same idea because his groups (mainly those 

I have enumerated above) although permitted by him to remain 

under the generic name Ammonites were designated as ** families.” 

Prof. Edward Suess, also, regarded the genus Ammonites as a 

family, the typical groups of which were of generic rank. 

I give below the diagnoses of the families and genera in Prof. 

Hyatt’s paper (which includes only lassic forms), premising that 

whilst the discoveries of the embryonic differences between the 

Nautiloids and Ammonoids made by Prof: Hyatt are supposed by 

some to indicate that the latter should be included among the 

dibranchiate rather than among the tetrabranchiate cephalopods, 

in any event, the elaborate subdivisions of the group are scarcely 

warranted by the very changeable characters of the species. 

Regarded as a convenience simply, the modified arrangement 

of Von Buch, which we have given, appears preferable. 

Prof. Hyatt reverses the use of ‘‘ dorsal” and “ abdominal” 

in his descriptions of the shells; inasmuch as the animal of 

Nautilus and Ammonites is placed with its abdominal side to the 
29 
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periphery of the shell, he calls this outer side of the latter ‘¢ ab- 

dominal,’’ and the inner or sutural side “dorsal.” In quoting 

his own diagnoses I have followed him, but regard this reversal 

of terms as objectionable, inasmuch as their exceptional use in 

the shells of tetrabranchiates must give rise to a great confusion. 

He uses also the word ‘ pile ”’ for ribs, and “ geniculz ”’ for the 

knees of the ribs. 

Prof. Hyatt has, subsequently to the publication of his classi- 

fication (as quoted below), changed his views somewhat as to 

portions thereof (Bost. Proc., xvi-xviii). He has adopted such 

extreme “ development ’’ views upon the subject, as render his 

later groups difficult to define. A clear exposition of the re- 

versed position of the animal of the tetrabranchiate, in relation 

to its shell, may be found in a paper by Prof. Owen, Zool. Proc., 

955, 1878. 

Family PSILOCERATID#. Shell smooth, umbilicus open, 

exposing the sides of the whorls; sides depressed. 

Pstnoceras. Abdomen smooth; shell often folded; sides de- 

pressed ; septa foliated; whorls enveloped to the line of the 

superior lateral lobes. 
; Lower Lias. 

P. psILONoTUM, Quenst. T. 106, figs. 603, 604. 

Family DISCOCERATID&. 

ARNIOcERAS. Abdomen keeled and channeled, but both parts 

are variable, being sharply defined in some species, and very 

shallow in others. Abdominal lobe shallow and broad; not so 

deep as the superior lateral lobe ; deeper than the inferior lateral ; 

both divided equally. Superior lateral cell equally divided. 

The young retain the smooth character for some time during 

their growth, thus giving to the umbilicus a decidedly embryonic 

aspect. Hnvelopment extends laterally to the genicule. 

Lower Lias. 
A. Kripion, d’Orb. T. 106, figs. 605, 606. 

OpuHiocerRAs. Keel constant, sometimes obscure. The shell 
has a greater number of whorls than in the preceding genus, 

because the young increase more slowly in size. Pilz straight, 

depressed, appear at an early stage in the young, and are well 
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defined upon the second whorl. Umbilicus open; sides exposed. 

Abdominal lobe deeper and narrower than the lateral lobes. 

Superior lateral lobes broad, shallow, and but very little longer 

than the inferior lateral. The auxiliary lateral lobes are cunei- 

form, and incline towards the umbilicus. 
Lower and Upper Lias. 

@: rorvus, d’Orb. T. 107, figs. 612, 613. 

Discoceras. Abdomen keeled and channeled. Both charac. 

ters are constant, although the channels are sometimes nearly 

obsolete. Piles smooth. Genicule curved forwards. Umbili- 

cus open, sides flattened, exposed. Abdomen depressed. Ab- 

dominal lobe deep and narrow. Superior and inferior lateral, 

narrow and irregularly pointed with minor lobes. Superior 

lateral cell equally divided. Inferior lateral unequally divided. 

First auxiliary cell well developed, and nearly as long as the in- 

ferior lateral. 

Lower Lias. 

D. opHrpioipEs, d’Orb. TT. 107, figs. 607, 608. 

CoroniceraAs. Keels prominent, constant; channels well 

defined. Pilz tuberculated and bent. Umbilicus open. Sides 

of the whorls exposed. Pilee preceded by a line of tubercles in 

the young, which gradually elongate to form the tuberculated 

pile of the adult. Ventral lobe deep and narrow. Lateral lobes 

unequally divided. Superior lateral cell irregularly divided ; 

abrupt on the siphonal side; sloping rapidly on the opposite 

side. Inferior lateral cell exceedingly variable in form, but un- 

equally divided. 
Lower Lias. 

C. BisuLcatus, d’Orb. T. 108, fig. 557. 

ASTEROCERAS. Keel well defined, but varies from prominent 

and narrow to depressed and broad. Channels obscure to deep 

and well defined. Pile smooth, depressed; often bent on the 

sides, and appear in the young as lateral folds or large tubercles. 

Sides in some species not enveloped ; in others, covered to fully 

one-half of their breadth. Ventral lobes very deep. Lateral 

lobes very shallow. Superior and first auxiliary cells short and 

broad. Inferior lateral cell very prominent. 
Lower Lias. 

A. optusus, Sowb. ‘'T. 107, figs. 614, 615. 
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Family LIPAROCERATID %. 

Microceras. Abdomen flattened ; sides rounded or flattened. 

The pile in the adult are undivided upon the abdomen, and are 

continuous with the large, single lateral pila, which last may be 

ornamented with either one or two rows of small tubercles or be 

bare. The envelopment only covers the abdomen of each in- 

ternal whorl, reaching no farther than the first row of tubercles ; 

the umbilicus is consequently exposed in all the species. The 

increase of the radii is slow; the species have a greater number 

of whorls than in succeeding genera, and are also of smaller 

size. The septa are remarkable for their unequally divided lobes 

and cells, the large size of the abdominal lobe, the insignificant 

size of the two lateral lobes, especially the inferior lateral, and 

the great breadth of the cells. 
Lower and Middle Lias. 

M. BIFERUM, Quenst. T. 107, figs. 609, 610. 

ANDROGYNOCERAS. Sides of the adult whorl slope outward 

and are ornamented with pile, usually single and set with two 

rows of tubercles. Abdomen narrow. The large pile of the 

young are split into smaller pil on the abdomen of the adult, 

but usually retain the characteristics of Microceras until a late 

period of growth. The septa are more complicated than in 

Microceras, and the increase by growth in the radii of the spiral 

is much greater, the species consequently have fewer whorls and 

are of larger size. The envelopment may cover up only the ab- 

domen of each internal whorl, or extend over the whole side to 

the internal line of tubercles. 
Middle Lias. 

A. HYBRIDUM, Hyatt. T. 107, figs. 616, 617. 

Liparoceras. This genus differs from both of those previ- 

ously described in the greater breadth of the abdomen, the 

greater increase of the radii of the spiral, the consequently 

smaller number of whorls, and the larger size of the species. 

J Middle Lias. 
L. HENLEYI, Sowb. T. 107, fig. 618. 

Family DEROCERATID A. (Includes the group Dorsati.) 

Deroceras. Whorls circular; pile depressed ; linear between 

and bifurcated on the tubercles. Tubercles large, prominent, 
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pointed, and in a single row. Septal lobes with numerous 

pointed, deeply cut, irregularly shaped minor lobes. Abdominal 

lobe very deep, and level with superior lateral lobe. Siphonal 

cell long and narrow. 
Lower, Middle and Upper Lias. 

D. zipuius, Ziet. T. 107, fig. 611. 

Prronoceras. Abdomen depressed; piles depressed; linear 

between the tubercles ; usually, but not invariably bifurcated on 

the abdomen. Tubercles depressed, often obtuse upon the casts, 

but pointed and prominent upon the shell. Septa not closely 

crowded, as in Deroceras, or so profusely branching. . 
Middle Lias. 

P. muticus, d’Orb. T. 108, figs. 622, 623. 

Family THYSANOIDA. This family includes the Fimbriati, 

Ligati, and Heterophylli, which agree in the foliaceous char- 

acter of the septa. 

THYSANOCERAS.* Abdomen rounded; whorls exposed; the 

envelopment does not extend laterally over more than one-third 

of each interior whorl. Abdominal lobe about the same depth, 

but narrower than the superior lateral lobe; the latter is equally 

divided by a peculiar minor cell of a lobiform aspect. The 

siphonal cell is cuneiform, and the superior and inferior lateral 

cells equally divided. 
Middle and Upper Lias. 

T. FIMBRIATUS, Sowb. T. 101, figs. 538, 539. 

Ruacoceras.t Abdomen rounded; sides of the whorls flat- 

tened; envelopment extends over about two-thirds of each of 

the interior whorls, or entirely encloses them, covering up the 

umbilicus. The lobes and cells gradually decrease in size in- 

wardly, and are remarkable for the profusion and peculiar folia- 

ceous aspect of the minor cells (= section Heterophylli). 
Middle and Upper Lias. 

R. HETEROPHYLLUS, Sowb. T. 102, figs. 544, 545. 

Professor Meek includes a number of American cretaceous 

species. 

* Syn. of Lyteceras, Suess. Hyatt, Bull. Mus. Comp. Zool., iii, 59. 

} Syn. of Phylloceras, Suess. Ibid. 
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Family DACTYLOIDA. This family includes the Planulati 

and part of the Macrocephali. 

Ca@Loceras. Pile on the abdomen bifurcated; lateral pile 

single or bifurcated with one external row of tubercles, occur. 

ring regularly on each pilee, or at intervals on widely separated 

pile. The young are very much flatter than the adults, and the 

sides consequently very narrow. They are smooth for the first 

one or two whorls, subsequently becoming tuberculated. The 

tubercles almost immediately spread, forming the pile; they 

may enlarge and remain distinct, or become absorbed and dis- 

appear upon alternate pile. The abdomen remains perfectly 

smooth for some time after the lateral pile are developed, not 

acquiring the abdominal pile until the third whorl is reached. 

Septa close together and very intricate in the adult. Abdominal 

lobe broader and deeper than the superior lateral. The inferior 

lateral is nearly the same in size, and both are unequally divided 

into three shallow, minor lobes. Superior lateral cell lobiform 

and together with the inferior lateral, unequally divided by two 

minor lobes. 
Middle and Upper Lias. 

C. CENTAURUS, d’Orb. T. 107, figs. 619, 620. 

DaoryLioceRAs. The abdomen is either equal in breadth, or 

less than the back, instead of being broader than, or equal in 

breadth to, the back, as in the preceding genera. The lateral 

pile in the adult are smooth and invariably single; the abdom- 

inal pilee may be either bifurcated or single. The young have 

the same development as the young of Celoceras crassum, but 

the tubercles are dispensed with before the adult state is at- 

tained. Septa do not differ materially from those of the prece- 

ding genus, except perhaps in the greater simplicity of the lobes 

and cells, which are hardly so close together or so complicated. 
Upper Lias. 

D. ANNULATUS, Sowb. T. 102, figs. 540, 541. 
fo) 

Family PHYMATOID A. (Includes part of the Falciferi.) 

PuHyMAtTocERAS. Abdomen may be flattened or rounded, but 

never acute; has no channels in the adult. Envelopment covers 

the abdomen of each internal whorl. Radii of the spiral increase 

more slowly than in the succeeding genera. The young are 
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smooth on the first or second whorl, the tubercles begin on 

either the second or third whorl, and, gradually dividing, spread 

themselves out upon the abdomen as bifurcated pile, which dis- 

appear on the borders of the channels. The keel makes its ap- 

pearance at an early stage, probably on the second whorl, but 

the channels are not visible until a much later period, and dis- 

appear in the adult. Abdominal lobe broad and deep. Superior 

lateral broader, but of about the same depth; inferior lateral 

very shallow. Superior and inferior lateral cells equally divided ; 

both are short, broad, and but slightly indented by the minor 

lobes. 
Middle and Upper Lias. 

HAMMATOCERAS. Abdomen may be either rounded or acute, 

always keeled, but never sulcated. Pile are prominent and 

straight. Envelopment may extend over one-half the sides, or 

only cover the abdomen of each internal whorl. The young de- 

velop as in Phymatoceras, but are generally much broader; the 

pilze, also, do not become prominent so soon. Nor do they in- 

variably begin by the development of tubercles on the sides, but 

may make their appearance as fine, raised lines, and afterwards 

become tuberculated. During the earlier stages of growth the 

different species have a very close resemblance to the adult 

Macrocephali. The lobes are more complicated than in Phyma- 

toceras. Abdominal lobe broad and deep, and continued into 

two long, narrow, minor lobes. Superior lateral narrower than 

the abdominal. Inferior lateral hardly wider than the minor 

lobes of the superior lateral, and of about the same depth. Ab- 

dominal cell blunt. Superior lateral and inferior lateral very 

narrow and deeply indented by the minor lobes. 

Middle and Upper Lias. 

H. insi1Gnis, Schloth. T. 108, figs. 624, 625. 

PELECOCERAS. Having but one species of this genus, it would 

be exceedingly hazardous to give the generic characters. They 

will, however, probably be found to be distinguished by the pe- 

culiarly pointed aspect, shallowness and breadth of the lobes 

and cells; the limits of the envelopment, which last is greater 

than in other genera of this family; the acute form of the back, 

and the breadth of the whorls. 
Upper Lias. 
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Family AMALTHEOID#%. 

Prevroceras. Abdomen flat, with keel and channels well de- 

fined ; keel crenulated ; channels vary from obsolete to deep and 

well-defined, piles swelling below, tuberculated ; genicular bend 

prominent. 'Tubercles lateral, arranged along the line of envel- 

opment. Umbilicus open. Ventral lobe narrow and but slightly 

deeper than the lateral lobes; the latter unequally divided. In- 

ferior lateral lobe small, shallow, equally divided. Superior 

lateral cell only partly exposed on the side, and together with 

the inferior lateral, unequally divided. 
Middle Lias. 

PL. sPINATUS, Brug. T. 109, figs. 633, 634. 

AMALTHEUS. Abdomen acute, keeled and channeled ; whorls 

compressed laterally. Keel crenulated, well defined. Tubercles, 

when present, are in a single row along the line of envelopment. 

Umbilicus open, with the sides of the whorls exposed or only 

partially covered. 
Middle Lias. 

A. MARGARITATUS, d’Orb. TT. 109, figs. 635, 636. 

Family CYCLOCERATID&. This family. is remarkable for 

containing species which on the one side ally it with the 

Liparoceratidze, and on the other with the higher Hildocera- 

tide. There is, however, a general agreement in the devel- 

opment and in the septal characteristics, which unite them 

in one family. The form is much more compressed laterally 

than in the Liparoceratidee, and the tuberculations of the 

pile separate them from the Hildoceratide. The young of 

Tropidoceras Acixon resemble the adults of Cycloceras 

Valdani, and the young of the last in their turn are like the 

adults of Platypleuroceras latecosta; thus all three genera 

are closely connected by development. The abdominal lobe 

is of about the same depth as the superior lateral; the latter 

is unequally divided into three minor lobes of variable 

length, and there is only one auxiliary lobe exposed to view 

on the side. Superior lateral cell is generally equally 

divided, and of great breadth. Inferior lateral, narrower 

and more prominent. 

PLATYPLEUROCERAS. Abdomen nearly as broad, or broader 

than the dorsal side of the whorl. Pilz single, tuberculated, 



CYCLOCERAS, TROPIDOCERAS. 233 

and extending across the rounded abdomen, as in Planiceras. 

The septa are minutely divided by minor lobes, very closely set. 

The abdominal lobe is deep; sides abrupt. Superior lateral very 

narrow, deeper than the abdominal, and profusely branching. 

Inferior lateral not as deep as superior lateral, and of about the 

same breadth and general aspect. Abdominal cell large and 

serrated. Superior lateral very broad, about the same height as 
the inferior lateral. 

Middle Lias. 
P. LATECOSTATA, Sowb. ‘T. 108, fig. 626. 

CyciocerAs. Abdomen rounded or keeled, not so broad as 

the dorsal side of the whorl. Pilz single, tuberculated, and not 

extending across the abdomen in the keeled species. Young 

smooth for the first two or three whorls, then become ribbed. 

Keel appears at an earlier stage of growth than the pile. Septa 

not so minutely divided by minor lobes, and the larger lobes less 

dentritic than in Platypleuroceras. The abdominal lobe of 

medium depth and quite broad. Superior lateral of medium 

breadth and considerable depth. Inferior lateral about two- 

thirds as broad and deep as superior lateral. One small auxiliary 

lobe exposed laterally. Superior lateral cell broad and depressed. 

Inferior lateral more prominent and narrower; small auxiliary 

cell exposed on the side. 
Middle Lias. 

C. Vaupant, d’Orb. T. 110, figs. 642, 643. 

TroprpocerAs. Abdomen invariably keeled, much narrower 

than the dorsal side of the whorl. Pilz single, smooth or tuber- 

culated in the same species, do not extend across the abdomen in 

any species. Young are smooth for one or two whorls. Keel 

and pile appear simultaneously. Septa have a more complicated 

aspect than in the preceding genus, the minor lobes being deeper 

and more numerous. The abdominal very broad at the bottom, 

narrower above. Superior lateral lobe narrow, and about the 

same depth as the abdominal. Inferior nearly the same, but less 

branching than the superior lateral. One auxiliary lobe exposed 

on the side. Abdominal cell very broad. Superior and inferior 

lateral cells very irregularly divided by minor lobes. One small 

auxiliary lobe exposed on the side. 
Middle Lias. 

TRopIDOCERAS AcTHON, (Orb. T. 108, figs. 627, 628. 

30 
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Family HILDOCERATID€. (Includes all the Falciferi proper 

with smooth pile.) 

Hitpoceras. Abdomen keeled and channeled. Ribs large 

and broad. The young continue smooth throughout the first 

whorl. Ribs, keel and channels appear on the second whorl. 

The ribs are not preceded by a line of tubercles, but begin as 

folds, bent much in the same way as in the adult, but with the 

abdominal bend inclined more towards the apex. The abdominal 

lobe is shallow and broad. Superior lateral much deeper than 

either the abdominal or inferior lateral lobes, the last named very 

narrow and shallow, minor lobes small and pointed. 
Upper Lias. 

H. Birrons, Brug. T. 103, fig. 556. 

GRAMMOCERAS. Abdomen keeled, but not channeled. Whorls 

flattened laterally, giving a discoidal aspect to the shells. Ribs 

finer and less prominent than those of Mildoceras. The young 

also continue smooth much longer, and channels never appear ; 

they take, however, the same rounded form of the whorl. Septa 

differ but slightly from H7ldoceras in the higher species, and not 

all generically in the lower species. 
Upper Lias. 

G. SERPENTINUS, Schloth. T. 103, figs. 558, 559. 

LetocerAs. Abdomen keeled, acute. Sides of the whorls 

flattened. Envelopment uniformly greater than in Grammoceras. 

The young differ, however, in being much flatter at the corre- 

sponding periods of growth. ‘The lobes and cells, also, are less 

obtuse, shallower, and much more numerous. 
Upper Lias. 

LEIOCERAS COMPLANATUS, Brug. 'T. 110, figs. 644, 645. 

Mr. Hyatt has since published the following additional families 

and genera: I cannot satisfactorily intercalate all of them with 

the foregoing scheme of classification and have therefore pre- 

ferred to insert them here, all together. 

Family TRACHYCERATID 4. 

GYMNOTOCERAS, Hyatt. The development of Ammonites Blakei, 

Gabb, and the characters of its abdomen, separate it at once 

most decidedly from any species of T'rachyceras. The devel- 

opment generally of a keel, or, in some varieties, of a raised 
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abdomen, over which the pile do not pass, shows that this is a 

different genus, characterized by a different mode of development. 

The septa are quite similar to those of Vrachyceras, but it is 

very evident that in the Trachyceratide the septa cannot be 

looked to for generic differences. Great differences also occur 

in the amount of involution of the different species and in the 

development of their external characters. 

G. ROTELLIFORME, Meek. PI. 105, figs. 592, 593. Trias. 

Nevada. 

'TRACHYCERAS, Laube. 

T. WHITNEYI, Gabb. Pl. 105, figs. 590,591. Trias. 

Nevada ; California. 

Family PHYSANOID &. 

ACROCHORDICERAS, Hyatt. This genus is closely allied to 

Lytoceras and Phylloceras, Suess, and Haploceras of Zittel, 

combining characteristics which are found in all of these, besides 

having peculiar characters of its own, and a different develop- 

ment. The extent of involution is comparable with that of 

Haploceras, but the whorl itself is about intermediate between 

the extreme roundness of Lytoceras and the more flattened sides 

of Phylloceras. Its peculiar characteristics consist in having 

large lateral tubercles and abdominal pile, which are united as 

they near the tubercles. The smooth zone along the centre of 

the abdomen in the young is also probably of generic value. 

me Hvar, Meek. Pl 106; fie. 594. ‘Trias. Nevada. 

Genus EUTOMOCERAS, Hyatt. 

This is a well-marked type, characterized by its lenticular 

form, narrow umbilicus, apparently at all ages very sharp ab- 

dominal keel, without furrows or lateral ridges, and small, regu- 

lar arched pile on middle sized specimens, growing wider, more 

irregular, less distinct, and developing small lateral lobes on the 

adult, with both nodes and pilze becoming obsolete on the larger 

part of the body-volution. 

K. LAauspet, Meek. Pl. 106, figs. 595, 596. Trias. Nevada. 

The family relations of the above, as well as of the following 

genus are not indicated. 
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Genus EUDISCOCERAS, Wyatt. 

This type is distinguished by its discoid form, open umbilicus, 

and an abdominal keel, bordered by furrows and ridges, the 

latter being interrupted or tubercular; the young with compar- 

atively large pile, growing smaller and more flexuous in the 

adult, and finally fading away in the larger half of the body- 

volution. 

EK. Gapst, Meek. Pl. 106, figs. 597,598. Trias. Mevada. 

Family CLYDONITID &, Hyatt. (Includes Clydonites, Hauer, 

and Coroceras, Hyatt.) 

Corocrras, Hyatt. The species all have numerous lobes and 

cells, with smooth sutures, and a large abdominal lobe; the 

latter being very broad and prominent. They are pileately ribbed 

and very involute; the umbilicus nearly covered. The mouth 

is more or less hooded or constricted. 

C. ELLIPricus, Hauer. T.106, figs.599,600. Triassic. Hall- 

statt. 

Professor Hyatt remarks that the species included in Clydo- 

nites form a heterogeneous assemblage of diverse types from 

which it will be necessary to eliminate other new generic groups. 

Family ARIETID 4. 

Genus AGASSICERAS, Hyatt. Young quite immature and re- 

markable for the prolonged existence of the goniatitic form 

which is generally confined to the earliest stage of growth in the 

Ammonites. The living chambers are quite short, the abdomen 

keeled, but not channeled. This genus would not be placed in 

the group of Arietidee by many authors. A comparison of the 

adult with the perfect young of A. obtusus shows, however, that 

both have similar forms and short living chambers. 

AGASSICERAS ScIPIONIANus, d’Orb. 'T. 108, figs. 629, 630. 

Family OXYNOTID A. Young similar to the group of certain 

aberrant forms of Arietidee, but the adult instead of the 

solid keel of Arietidze possesses a hollow keel. In the old, 

however, this keel entirely disappears, leaving the abdomen 

rounded and almost flattened, a transformation entirely dis- 
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tinct from that which occurs in the old of any of the Arie- 

tide. Here, as elsewhere, however, a single characteristic 

unites the two; the sutures are similar in both families. 

The similarities of the young are such as occur commonly 

between what are supposed to be very widely separated 

adults in many other distinct families or groups. 

Genus OxynoricerAs, Hyatt. Characters those of the family. 

OXYNOTICERAS GUIBALIANUM, @’Orb.’ T. 111, figs. 653, 654. 

To the above must be added the following genera character- 

ized by the late Prof. F. B. Meek : 

(renus Morroniceras, Meek. Shell discoid ; periphery with a 

single, simple, low, central keel, and a more or less defined sulcus 

on each side of it, the sulci being generally each margined exter- 

nally by a row of compressed nodes; umbilicus wide ; volutions 

narrow, slightly embracing, and ornamented by regular, simple, 

straight, tuberculated coste. 

Apparently Cretaceous only ( United States, India); whilst the 

restricted genus Ammonites is probably confined to the lower 

members of the Jurassic system. 

A. VESPERTINUS, Morton — A. TExanus, Roemer. T. 105, 

fig. 586. 

Genus Prronocycius, Meek. Shell discoid, with more or less 

depressed periphery having a central keel defined by a con- 

cavity on each side; keel at first simple, but at a later period 

strongly crenate, and in old shells depressed or broken up into 

a row of elongated nodules ; volutions more or less compressed, 

and but slightly embracing; surface costate and tuberculate ; 

septa with about three lateral lobes on each side, the first of 

which is longer than the siphonal lobe and tripartite at the end, 

while the others are much smaller and trifid, or fhe middle one 

sometimes bifid; first lateral sinus broad and bilobed, the outer 

lobe lapping partly on the peripheral side. 

AMMONITES SERRATO-CARINATUS, Meek. Cretaceous. United 

States. 

Subgenus Prionorropis, Meek. Shell when very young, with 

cost sharply defined, and as the whorls increase in size, becom- 

ing more distant, without having the intervening spaces occupied 
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by smaller ones; on the last, the costz and their nodes become 

very prominent, the keel depressed and broken into a series of 

elongated isolated nodes. 

P. WootGari, Mantell. T. 106, figs. 601, 602. Cretaceous. 

England, United States. 

Professor Meek remarks that the type of the genus so nearly 

resembles species of Professor Hyatt’s genus Pleuwroceras that 

were it not for the opinion of Hyatt that none of the Liassic 

groups range up into the cretaceous, he would not separate 

them. It would perhaps be much more convenient to continue 

to regard the various forms of Ammonites simply as sections of 

a single genus, than to make unlimited and overlapping genera 

without good characters. 

Genus PrLacenticEerAs, Meek. Shell with the very narrow 

periphery truncated, and often provided with a row of com- 

pressed alternating nodes along each margin; volutions about 

three-fourths embraced by the next succeeding outer one; septa 

with the lateral sinuses provided with more or less branched and 

digitate terminal divisions; umbilicus small or moderate. Cre- 

taceous. United States, India. 

AMMONITES PLACENTA, DeKay. TT. 105, fig. 588. 

Subgenus SpHEeNopiscus, Meek. Shell with periphery cuneate ; 

umbilicus very small; volutions each almost entirely embraced 

by the succeeding one; septa with the first five or six lateral 

sinuses provided with only a few short, nearly simple, obtuse 

divisions ; while the others are simple, and usually broadly reni- 

form at the ends. Cretaceous. United States, Europe. 

AMM. LOBATUS, Tuomey. 

Meek thinks that some of the species of Pinacoceras, Mojsi- 

sovics, will fall into this group; and that that genus is too com- 

prehensive. 

Neumayr’s Classification of Ammonites. 

One of the latest systematic arrangements of the Ammonitez 

is that of M. Neumayr, of Vienna.* It is prefixed by an inter- 

esting account of his predecessors; Prof. Hyatt’s classification 

ae Leitsch. Deutsch. Geol . Gesell., xxvii, 854, 1875. 
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of the Liassic Ammonites receiving scant notice, and his genera 

not even enumerated because “they do not agree with natural 

groups.’ } 

The classification appears to be conservative in spirit, and cal- 

culated to subserve usefully the needed grouping of the numer- 

ous species which overburthen the original genus. The synonymy 

is unfortunately rendered inextricable by the great difference 

of opinion as to valid characters entertained by several recent 

systematists, who appear to have each done their best to increase 

the prevalent confusion, by forming groups which will not 

coalesce entirely with those of their contemporaries or prede- 

cessors. 
™ he following is an epitome of Neumayr’s arrangement : 

Family I. ARCESTID:. 

Shell smooth or with transverse folds, ribs or strive; wrinkled 

layer present in the geologically older forms, consisting mostly 

of linear, interrupted strive, seldom (only in Sageceras) granular ; 

impressions of the mantle attachment, in the triassic forms, with- 

out or with a but slightly contracted opening always visible on 

the body-chamber. Anaptychus apparently horny in Arcestes, 

certainly present in Amaltheus, doubtfully so in the other forms. 

Genus ARCESTES, Suess. (ex parte). 

Shell, as a rule, smooth, sculptureless, seldom with longitudinal 

striz (Tornati); body-chamber long, taking up one to one and 

a-half whorls. Whorls strongly involute. Aperture usually con- 

tracted by the border being reflected inwards or by internal ridges. 

Lobes strongly incised (laciniated), so that the saddles merely 

consist of a slender stem with numerous approximated horizon- 

tal branches, which in turn are divided into smaller branchlets. 

Many forms have internal nuclei with an open umbilicus, and 

a terminal whorl with a callous closed umbilicus. 

130 species Trias; one species Permian. 

ARCESTES TORNATUS, Bronn. T. 108, figs. 631, 632. 

+ Prof. Hyatt very properly protests against ignoring prior generic 
names on account of a differeuce of opinion as to the extent of the 
groups and the relative importance of the characters given. See Bost. 
Soc. Proc., xviii, 360, 1876. 
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Genus DIDYMITES, V. Mojs. 

External form and length of body-chamber same as in Arcestes ; 

shell with sharp lines of growth and plicate wrinkles throughout 

the whole length of the body-chamber to the aperture; on the 

inner convex surface of the shell there is a median furrow; the 

last whorl is constricted near the aperture. 

The sutural lines of the septa are formed of few-toothed 

saddle pairs, which often alternate with single saddles. These 

saddle pairs, as is shown by projection of the spiral, correspond 

each to two saddles in the other genera of Ammonites. 

Didymites contains but a few triassic forms. 

DIDYMITES ANGUSTILOBATUS, Hauer. 'T. 109, figs. 637, 638. 

Genus LOBITES, Mojs. 

In external form and length of the body-chamber agreeing 

with Arcestes and Didymites. Shell usually with transverse 

folds, which are frequently crossed by fine longitudinal strie. 

The body whorl frequently assumes a form very different from 

the inner ones, and not unfrequently closes the umbilicus with a 

callus. Towards the aperture, however, and always in those 

forms with a closed umbilicus, there is a constriction which ex- 

tends forwards in the form of small, projecting, lateral lobes. 

The sutural lines of the septa consist of entire margined, high 

saddles, somewhat contracted at their bases, which vary in 

height in such a way that the second and fourth are perceptibly 

lower than would be expected from their position. A high 

siphonal process. 

In many forms there appears, regularly at the end of the body 

whorl and the one next to it, a portion constricted off the 

‘**hood;” in other forms the aperture is simple, and only prolonged 

anteriorly into lobe-like processes at the convex portions, and 

but little or not at all constricted. 

In Lobites the derivation from the goniatitic ancestry is much 

more striking than in any other mesozoic genus, inasmuch as 

the form of the lobes is still completely goniatitic. The ammo- 

nitic stage is indicated in the structure of the lobes only by the 

high siphonal process dividing the external lobe. 
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As paleozoic representatives are to be named: Gon. clavilo- 

bus, Sandb.; bilanceolatus, Sandb.; bifer., Sandb.; bifer. var. 

delphinus, Sandb. Since the lobes of these forms agree in form 

with those of Gon. mixolobus, Phill. and lunulicosta, Sandb., 

Sandberger united both groups under the name of Lanceolatt. 

A similar or independently agreeing development of the lobes 

of distinct, independent races is not unfrequent; a striking ex- 

ample of such a parallel independent development is presented 

by Arcestes and Pinacoceras. Gon. mixolobus and lunulicosta, 

which differ from ZLobites in the build of the shell, and present 

many similarities to Pinacoceras, are accordingly, perhaps, to 

be separated from Zobites as an independent generic group. 

Nine Triassic species are enumerated. 

Losites ELLIPTICUS, Hauer. T. 109, figs. 639, 640. 

L. DELPHINOCEPHALUS, Hauer. T. 107, fig. 621. 

Genus PTYCHITES, Mojs. 

This genus, also distinguished by its long body-chamber, differs 

from Arcestes, which it most resembles, principally in the struc- 

ture of the lobes. The external lobe is very shallow and the 

external saddle remarkably short; the first lateral saddle on the 

contrary is very high. The saddles are toothed and present in- 

dications of the development of branches. The smooth shell is 

covered with straight or undulating radial folds. Ptychites falls 

into Beyrich’s Plicose group and Oppel’s Rugifera, and is the 

ancestral form of Amaltheus, as shown by Amaltheus Suttneri, 

discovered by Mr. von Suttner at Munich. Further researches 

must be awaited before it is possible to decide whether the group 

Pinacoceras platyphyllum, Mojs. and floridum, Wulfen, is not 

to be regarded as a genus descended from Ptychites and generic- 

ally distinct from Pinacoceras. — 
Six species from the Triassic are enumerated. 

Genus PINACOCERAS, Mojs. 

Shell narrow, aperture high, smooth, seldom with knob-like 

enlargements on the surface. Body-chamber one-half to two- 

thirds of a whorl long; aperture with short lobular process of 

the convex portion. Attachment ring commencing a short dis- 

tance from the aperture and extending to the posterior end of 
31 
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the body-chamber. Impressions of the mantle attachment pune- 

tate or striate. Wrinkled layer consisting of broken up strie. 

The sutural line of the septa is distinguished by the presence of 

external adventitious lobes. Three groups of lobes may accord- 

ingly be distinguished: 1. The adventitious lobes. 2. The three 

principal lobes. 3. The auxiliary lobes. The adventitious and 

auxiliary lobes always present a similar structure, whilst the 

principal lobes frequently present a peculiar form. 

Pinacoceras clearly possesses amongst the Gonzatites an an- 

cestor in Gon. multilobatus, Beyr. 

Twelve species from the Triassic. 

P. Merrernicat, Hauer. T. 103, fig. 564. 

Genus SAGECERAS, Mojs. 

Is close to Pinacoceras in the form of the shell and length of 

the body-chamber, and differs from it in the structure of the 

wrinkled layer, the form of the lobes and the direction of the 

lines of growth in the concave portion. The wrinkled layer is 

coarsely granular, as in Nautilus, and does not consist of long 

striz and threads, as in the remaining Arcestide. The saddles 

are slender, narrow, tongue-like, entire, the lobes symmetrically 

divided, simply or doubly, by simple conical teeth. Three 

groups of lobes, as in Pinacoceras. The lines of growth do not 

trend backwards, as in Pinacoceras, but forwards. 

Sageceras is already fully developed in the Permian forma- 

tions, though in these older forms the siphonal process charac- 

teristic of the ammonite stage is wanting. 

Seven examples from Permian and Triassic. 

SAGECERAS HAIDINGERI, Hauer. T. 110, figs. 651, 652. 

Genus AMALTHEUS, Montf. 

Siphonal side of the shell sharpened or carinate; ribs when 

present, absent at this part or broken up into tubercles or folds ; 

the geologically older forms with spiral striz on the external 

layer of the shell, which corresponds to the wrinkled layer of 

the Arcestidz. Body-chamber short, one-half to two-thirds of a 

whorl long; margin of aperture simply emarginate, with long, 

external processes, ending in spoon-shaped extremities, some- 
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times bent outwards or inwards. A simple, corneous anaptychus. 

Lobes usually strongly incised, siphonal lobe shorter than the 

first lateral, lobular bodies broadly wedge-shape. 

The development of the Amaltheze in the older formations has 

already been spoken of by Waagen, and we will here only add 

certain observations on their structural peculiarities, which the 

genus acquires in the cretaceous times. On one side we find 

forms in which the lobes are arranged in the normal way, so 

that after the siphonal lobe, two lateral, and finally several 

auxiliary lobes succeed each other; one portion of these species 

is furnished with very complicated lobes, whilst in others re- 

duction occurs (Am. Requienianus), which may go so far as to 

form ceratiloid lobes (Am. Robini, Thioll., etc.). On the other 

hand, forms appear in the chalk which differ entirely from the 

normal law of the arrangement of the lobes, inasmuch as five 

lobes may intervene between the siphonal lobe on one of the 

flanks of the whorl to the sutural line. In order to understand 

this structure, one must remember that in many Jurassic 

Amalthez the lobular bodies are already become short and 

broad, so that the three long, slender, terminal branches of the 

first lateral have attained a certain degree of independence ; 

besides the external saddle becomes very broad, so that the 

secondary lobe at its base stands out strongly. Most instructive 

of all, in regard to the transition of this arrangement to the 

complete independence and equivalence of all these elements and 

the complete disappearance of the body of the first lateral lobe, 

is the arrangement of the sutures in the form from the North 

German Neocomian, which is cited as Am. Gervillianus, and in 

Am. Balduri, Keys. 

Of these cretaceous Amalthez with abnormal arrangement of 

the lobes, there are two groups, viz.: the one has lobes much 

toothed, and here belong Am. syrtalis, Mort., placenta, Dek., 

and their allies; the other presents atavistic reduction of the 

lobes, which have here also progressed as far as the ceratitic 

stage (Am. pedernalis, Roem., vibrayeanus, d’Orb.). 

All cretaceous Ammonites with an abnormal number of lobes 

belong to Amaltheus, as well as the greater part of the creta- 

ceous Ceratites, of which, however, a smaller portion do not 

belong here but to Schloenbachia. 
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Sixty-eight species enumerated; Triassic, Jurassic and Cre- 

taceous. 

AMALTHEUS MARGARITATUs, d’Orb. T. 109, figs. 635, 636. 

Genus SCHLOENBACHIA, Neumayr. 

This genus embraces the very natural group of Cristati; to 

these I add the Schl. Germari, Reuss., whose aftinity to these is 

indicated besides other striking characters, by a toothed keel. 

The characters of Schloenbachia may be stated as follows: 

Shell strongly keeled, usually with strong ribs curved forwards 

on the flanks ; body-chamber two-thirds of a whorl long, drawn 

out at the sickle-shaped aperture into a long, beak-like process, 

which is either prolonged in conformity with the curvature of 

the spiral or bent outwards. Siphon very stout, usually lying 

in the keel, which is often cut off from the lumen of the shell by 

a calcareous septum. Lobes not much branched, with bodies 

which are narrower than the saddles; only one distinct auxiliary 

lobe; which is wanting in some forms. Siphonal lobe usually as 

long or longer than the first lateral. In some species a great 

reduction in the number of branches of the lobes takes place, 

so that they approach a Ceratitic form. (Schl. senequeri and 

halophylla.) 

Forty-six species. 

SCHLOENBACHIA CRISTATA, Deluc. T. 103, fig. 560. 

Family Il. TROPITIDA. 

Shell more or less richly ornamented, provided with radial 

ribs, which almost always support on the edge of the convex 

portion (frequently also on the sides) knobs and spinous pro- 

cesses. Wrinkled layer and impressions of the mantle attach- 

ments entirely absent. 

Genus TROPITES, Mojs. 

s0dy-chamber long, embracing one and three-quarters to one 

and one-half whorls. The strong sculpture is interrupted on the 

convex portion of the shell; frequently a median keel is present 

on the same. At the aperture the convex portion is prolonged 

into a broad, short lobe. The last whorl frequently differs in 

form and sculpture from the inner whorls. The lobes are dis- 
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tinguished by their broad saddle stalks, with divisions cut in 

obliquely, the oblique position of the tips of the lobes, great de- 

velopment of the principal lobes, and striking reduction of 

auxiliary ones. 

Eleven Triassic species. 

TROPITES RAMSAUERI, Quenst. T. 111, figs. 655-657. 

Genus TRACHYCERAS, Laube. 

Body-chamber short, one-half to two-thirds of a whorl long. 

The sculpture on the convex portion is interrupted ; in the geo- 

logically younger forms a more or less deep median furrow is 

sunken in, at which the ribs terminate in a tubercle. Aperture 

with a short lobate process on the convex portion. Lobes agree- 

ing with Tropites; much simpler in the geologically older forms. 

Sixteen Triassic species. 

TRACHYCERAS BICRENATUS, Hauer. T. 109, figs. 641, 642. 

Genus CHORISTOCERAS, Hauer. 

From Trachyceras a group branches off, distinguished by a 

larger growth and simple or slightly toothed lobes, with a short 

body-chamber, in which, on the inner whorls the median inter- 

ruption of the sculpture on the convex portion is almost always 

visible, whilst on the outer whorls the ribs are continuous over 

the convex portion. It is also to be observed that on one hand 

the lobes exhibit the persistence of an ancient stage of develop- 

ment, and on the other a special variation from the sculpture of 

the Trachyceras type. 

Nine Triassic species. 

Genus RHABDOCERAS, Hauer. 

Rod-like, elongated forms with oblique annular sculpture and 

simple curved lobes; still very imperfectly known, and are, ac- 

cording to all probability, to be placed next to Choristoceras. 

RHABDOCERAS SuEssi1, Hauer. T. 100, figs. 513, 514. 

Genus COCHLOCERAS, Hauer. 

The whorls are spirally coiled to the left, with continuous 

ribs and simple curved lobes. This form also may be placed 
next to Choristoceras. 

CocHLoceRAS Fiscuert, Hauer. 'T. 100, figs. 518, 519. 
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Family III. LYTOCERATID &. 

To this family we assign the monophyllic genera Lytoceras 

and Phylloceras, and those evolute or straight forms allied to 

the first, Baculites, Hamites and Turrilites; they are character- 

ized by a short body-chamber (two-thirds of a whorl) .and a 

simple aperture ; in all other characters such a marked differ- 

entiation takes place, that it is scarcely possible to find one 

which is common to all, so complete also are their interrelations 

in a genetic aspect. The simplicity of the aperture is itself not 

found constant in the Baculites. 

There is no instance recorded of the presence of an aptychus 

in a form belonging to this group; there is also no positive evi- 

dence on the ground of such negative observations that it is 

wanting, but it is in the highest degree probable, at least in 

respect to the geologically older forms. 

Genus LYTOCERAS, Suess. 

Shell flattened, discoidal, whorls but little involute or simply 

in contact ; body-chamber two-thirds of a whorl, margin of aper- 

ture at the columellar side produced into a lobe, processes want- 

ing at the siphonal side and on the flanks; lines of growth and 

sculpture parallel to the margin of the aperture, at the suture 

bent forwards; sculpture feeble, mostly consisting of radial 

lines or interruptions ; sutural line with few lobes, lateral lobes 

and saddles symmetrically divided, columellar lobe two-pointed. 

No aptychus. 

The forms of the Trias diverge herefrom in such a way, that 

in them the lines of growth and sculpture, as in Phylloceras, 

are directed forward at the siphonal side, and that the structure 

of the saddles is monophyllic. 

Sixty-two species, from the Trias, Jura and Cretaceous. 

Lytoceras HENLEYI, Sowb. T. 107, fig. 618. 

Lytoceras MoreEvertt, Hauer. T. 110, figs. 646, 647. 

Genus HAMITES, Park. 

In the classification of the evolute cretaceous Ammonites, the 

form of the spiral has until now been available or used as a 

distinguishing characteristic, and, as observed above, has led to 
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the establishment of a superabundance of genera; after careful 

trial I believe that the following may be included in Hamites : 
fo) 

Anisoceras, Ancyloceras,* Baculina,* Hamulina, Helicoceras, 

Ptychoceras, Towoceras. 

The principal reason why I am ‘necessitated to suppress these 

genera, is this: that in their characterization, only the charac- 

ters prevalent in the species of the series belonging here are 

used, a proceeding by which, of course, a completely unnatural 

subdivision is effected. In the departure from the closed spiral, 

a new direction of variation is assumed, and one is therefore en- 

tirely justified in making a division here from the old stems; 

for farther subdivision, on the contrary, we must adopt few or 

no characters derived from the tendency of variation. The 

sculpture is here hardly available, and indeed hardly at all in 

the beginning of the series of evolute forms, but perhaps in the 

farther stages, where an abnormal development and strengthening 

of ornamentation tends to take place. In this respect, the lobes 

will best serve our purpose, since we find amongst evolute forms 

a great number which present exactly the symmetrical structure 

of the lobes of Lytoceras, whilst the others have equally dis- 

tinct unsymmetrically divided lobes and saddles. 

Amongst the forms which present symmetrically divided lobu- 

lar structure, are some, the geologically oldest, which also ex- 

hibit such striking agreement with Lytoceras, that there can be 

no doubt that these have descended from representatives of that 

genus. Aside from the relations of the whorls, all other charac- 

teristics of Scaphites Yvanii, further of Crioceras Astierianum 

and depressum, these agree most completely with cretaceous 

Lytoceratide, the first with L. rectecostatum, the last with the 

group of Lyt. Timotheanum. By simple continuous develop- 

ment of the spiral in the direction of variation, and of course 

progressing quite in the normal way from without inwards, we 

obtain from Scaphites Yvanii the genus Hamites, from which 

Ptychoceras differs only in the most subordinate characters. The 

imperfectly known genus Anisoceras may also be most appro- 
s 

* The cretaceous forms of Ancyloceras and Baculina must be embodied 
into other genera, though one could easily transfer their names to forms 
from the middle Jurassic, for which otherwise new names would have to 
be coined (Ancyloceras calloviense and annulatum, Baculina enaria). 
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priately placed here, the characters of which, aside from the 

mode of curvature, ally it to Hamites, the slight distortion of 

the shell not justifying an independent genus. That an indepen- 

dent genus cannot be established for these forms, is certain, and 

doubt only exists as to whether they should be referred to 

Hamites or Turrilites, a question which can only be definitely de- 

cided when the shells are more accurately and completely known. 

With the change in the spiral, a change often takes place in 

the sculpture, which is often distinctly strengthened ; this is 

however, not the case with the commencement of the series of 

forms, but occurs somewhat later, some time after the separation 

from the involute ancestral form. 

A character which appears with remarkable constancy in the 

involute Lytoceratide is gradually lost in their evolute success- 

ors, namely, the two-pointed ending of the antisiphonal lobe. 

In some of these this part is retained, as is shown in part 

by existing figures, and partly as I have learned from a study of 

the Pictet Collection, this is the case in Crioceras depressum, 

Ancyloceras alternatum, saussureanum, pseudoelegans, Hamites 

bouchardiamus, alterno-tuberculatus, elegans. In many others, 

however, a one-pointed structure steps in, and I could convince 

myself that this occurred by one point uniting with the other: 

it is very apparent in forms which are derived from the spiral 

in one plane that a distortion takes place, although a one-pointed 

antisiphonal appears also in forms in which the spiral is in one 

plane, even though from the minuteness of this character I could 

not unqualifiedly admit this in respect to all the species which 

are figured in this manner. 

For the forms here named one genus is quite sufficient, and 

we choose, for evident reasons, the oldest name, Hamites. Rela- 

tive to the other cretaceous Ammonites, compare below on 

Turrilites, Baculites, Scaphites and Crioceras. 

In the lowest cretaceous strata (Berrias) we find no Hamites, 

and in general no evolute Ammonites ; the oldest representative 

may be considered to be H. Yvanii, from the appearance of which 

the genus extends through the whole cretaceous; they seem to 

reach their maximum of development in the gault. 

Hamites is certainly not a monophyletic genus; whilst the 

majority of the forms stand in closest relationship to Hamites 
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Yvanii of the lower Neocomian, there is another group, that of 

Hamites ( Crioceras) Astierianus and depressus, of much younger 

origin, which is most intimately allied to Lytoceras Timotheanum 

from the gault. 

The character of the genus may be defined somewhat in the 

following manner: Lytoceratide, in which all the whorls or a 

part are not in contact ; spiral coiled in one plane, or exserted 

for only a small part of its course; upper lateral lobe always, 

lower mostly, divided into paired branches. 

Over 100 species. 

Genus TURRILITES, Lamarck. 

The great majority of cretaceous Ammonites not coiled in 

one plane, which are divided into the genera Turrilites, Helico- 

ceras and Heteroceras, manifest by the symmetrical division 

of the lateral lobes decided affinities with Lytoceras and Hamites ; 

besides, the forms least divergent from the forms with the spiral 

in one plane, which are referred to Helicoceras, also present in all 

other characteristics such a striking-agreement with Hamites, 

that their incorporation with that genus is undoubtedly correct. 

On the other hand the extreme forms diverge widely from this 

type, and a new direction of variation is presented, so that full 

justification exists for regarding them as generically distinct. 

The new direction of variation which makes itself apparent 

in the Turrilites, consists in the divergence from the plane in 

one coil, and the gradual development of a spire-shaped shell ; 

since Helicoceras in the various grades of its divergence from 

Hamites only represents the various stages on this line, this 

genus must be included, as Pictet had already indicated. 

Finally, Heteroceras polyplocum and Reussianum represent only 

somewhat abnormal forms of development of the same type. 

We cannot, however, here place all the cretaceous Ammonites 

which diverge from the spiral in one plane; in the upper Neoco- 

mian a very singular form appears, and as far as is known, 

diverges widely from all other forms, and which is also not 

coiled in one plane, but which is distinguished by an asymmet- 

rical development of the lateral lobes, namely: Heteroceras 

Emericianum, Orb., Astierianum, Orb., and bifurcatum, Orb., 

which we will place as Heteroceras in the genus Crioceras below. 
32 



250) BACULITES, PHYLLOCERAS. 

Turrilites Senequierianus, Orb., is also to be referred there, 

which is distinguished by its habits from all other Turrilites, 

and approaching very closely the earlier whorls of Heteroceras, 

with which also, according to Pictet, it has in common the un- 

symmetrical build of the lateral lobes. Possibly 7. Senequiert- 

anus is only the young of what in the adult state is a Heteroceras 

provided with an irregular shaft or body, as Pictet has already 

considered it. 

Fifty-one species. 

Genus BACULITES, Lamarck. 

The completely straight Ammonites of the cretaceous have 

been embraced in the genus Baculites and form a very good 

natural group, which in the structure of the first lateral lobe is 

allied to Lytoceras and Hamites: in fact, between a Hamites 

with two straight limbs and a Baculites there is no important 

difference. <A list of species of Baculites and a repetition of 

the diagnosis of the genus would be superfluous, as no change 

is here made. 

Genus PHYLLOCERAS, Suess. 

Shell discoidal, involute, with feeble sculpture, sometimes with 

constrictions or varices, lines of growth directed forwards ,; 

body-chamber short, margin of aperture simple with somewhat 

produced lobes on the external side; no aptychus; lobes 

numerous, diminishing regularly in size, laterals without sub- 

division into principal paired branches; leaves or lobes of the 

saddles very much rounded ; antisiphonal lobe two-pointed. 

The Phylloceratidee branch off, according to von Mojsisovices, 

from stems of the monophyllic Lytoceratide of the Trias: the 

geologically oldest forms are still distinguished by few lobes 

and a somewhat wider umbilicus. Within the limits of certain 

series of forms a very constant direction of variation becomes 

apparent in such a way that a steadily progressive complication 

and increase in the number of saddle lobes or leaves takes place. 

The genus fully retains the type in the cretaceous which it 

assumed in the Jurassic, so that a doubt as to their position can 

never arise; namely, a reduction and simplification of the lobular 

line never takes place, which would seem to indicate an affinity 

here to the cretaceous Ceratites, as has been thought by some 



MGOCERATID &. 251 

authors and as I have myself assumed; but there may be ques- 

tion of the accuracy of this reference, as the latter belong to 

the Amalthee. Relative to the cretaceous Phylloceratide it is 

to be observed, that a large part of the forms described by 

WVOrbigny were founded on young specimens, which had not yet 

developed the specific characters and which must therefore be 

withdrawn. In regard to some of the Indian forms described 

as Heterophylli by Stoliezka, I am not certain that they belong 

to Phylloceras on account of the imperfect representation of the 

lobes; in the hot climate of India the oily layer with which the lith- 

ographic rocks are covered always becomes somewhat softened, 

so that the more minute details are often lost. 

Seventy-seven species ; Trias, Jura, Cretaceous. 

Puy. occuttum, Mojs. T. 110, figs. 648, 649. 

Family IV. AGOCERATID 4. 

The forms, which can be traced from A/goceras, present such 

manifold characteristics, it is not possible to even offer one posi- 

tive character, with the exception of the attached cover of the 

nidamental gland, which indeed, has been observed only in a 

limited number of species, but in forms belonging to most of the 

included groups. All the forms also, which we know, have the 

lobes toothed all around, but by which, to be sure, the possibility 

of the existence of a stem form with simple sutures is not 

excluded. 

The geologically oldest forms are those of the Muschelkalk, 

the affinity of which with those of the Lias Beyrich was the first 

to apprehend ; they are absent in the upper Trias in almost all 

the yet known localities and again appear first in the uppermost 

strata in A’goceras planorboides. At the beginning of the 

Jurassic they attain an extraordinary development, the details 

of which will be described. 

From the great extent of the family it is perhaps better to 

subdivide them in the following manner: 

1. AGOCERATINE[ :— Agoceras, Arvetites. 

2. HARPOCERATIN & :—Harpoceras, Oppelia, Haploceras. 

3. STEPHANOCERATIN & :—Stephanoceras, Cosmoceras, Ancylo- 

ceras, Baculina, Simoceras, Perisphinctes. Olcostephanus, Sca- 
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phites, Hoplites, Acanthoceras, Stoliczkuia, Crioceras, Heteroceras, 

Peltoceras, Aspidoceras. 

Genus AXGOCERAS, Waagen. 

Shell mostly compressed, composed of many whorls, embra- 

cing but little, sometimes provided with nodose or externally 

bifurcate ribs; never with true sickle-like ribs; not carinate ; 

body-chamber usually a whorl long, in the geologically younger 

forms somewhat shorter. Aperture simple without lateral ap- 

pendages, with very weak external lobes and a constriction; a 

single corneous aptychus. Lobular line strongly notched, upper 

lateral longer than the siphonal, lower lateral not always present ; 

usually with a depending siphonal lobe. Lobular bodies narrow, 

not wedge-shaped ; antisiphonal two-pointed. 

Several series of forms may be defined, upon the proper refer- 

ence of which further investigations remain to be made; one of 

these is that of 4g. incultum, Beyr., to which Ay. palmat, Mojs., 

Buonarotiti, Mojs., planorbis, Sow., Johnstoni, Sow., planor- 

boides, Sow., etc., are related; a second series belongs to dg. 

subangulare, Oppel., angulatum, Schl., Charmasset, Orb., mar- 

moreum, Opp., and allies; a third is formed by the typical 

Capricorns and Armata, from which Stephanoceras with Al’goceras 

or Stephanoceras pettos and Davoei have developed; a fourth, 

going back to the preceding series is represented by the Falcoida 

which stand on the border towards Harpoceras. Aq. taylori, 

Henleyi, alternum, Opp., are somewhat aberrant forms, the inner 

whorls of which indicate their affinity to Avgoceras. 

The true A#goceras died out in the middle Lias. 

Four Cretaceous, fifty-four Liassic species. 

ANGOCERAS BIFERUM, Quenst. T’. 107, figs. 609, 610. 

Genus ARIETITES, Waagen. 

Shell flat, discoidal, with wide umbilicus ; on the flanks simple 

straight ribs, those on the external angle often angular or in 

curves directed forwards, frequently spinose. External side 

carinate, often with two furrows at the sides of the keel. 

Margin of aperture simple, straight at the flanks, produced into 

a pretty long, pointed lobe, which is never bent inwards; body- 

chamber embracing one to one and a-quarter whorls. 
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Siphonal lobe almost as deep as wide ; the point of attachment 

to the siphon is exactly in the middle of its depth; the upper 

lateral does not attain half of its depth and is at least as broad 

as deep; the lateral saddle is more elevated than all the others 

and stands above the base of the upper lateral usually double as 

high as the external saddle; the lower lateral lobe is much 

broader than deep and the antisiphonal saddle so small, that it 

does not attain half the height and width of the lateral saddle. 

Antisiphonal lobe two-pointed. Corneous, simple anaptychus. 

Waagen says that the separation of Arietites and A!goceras 

is difficult, and Hyatt observes that a genetic interrelationship 

exists between the two. The first representatives appear in the 

lowermost Lias, and according to our present understanding of 

the genus they appear to have died out in the lower Lias, though 

many forms appear, which at present referred to Harpoceras, in 

reality belong to Arietites, as, for example, Harp. Algoviamum. 

Thirty-eight species. 

ARIETITES OPHIDIOIDES, Orb. 'T. 107, figs. 607, 608. 

% ScrPronranus, Orb. T. 108, figs. 629, 630. 

i: opTusus, Sowb. ‘'T. 107, figs. 614, 615. 

7. Kripion, Orb. T. 106, figs. 605, 606. 

a BISULCATUS, Brong. T. 103, fig. 557. 

Genus HARPOCERAS, Waagen. 

External form of the shell variable, external side always cari- 

nate or angular; sculpture consisting of more or less distinct 

sickle-like ribs. Margin of aperture sickle-shaped, or with ears, 

with pointed external lobes; body-chamber embracing one-half 

to two-thirds of a whorl, carinate to the margin of the aperture. 

Aptychus divided, thin, calcareous, with a thick, shelly layer, 

more or less folded. 

Lobes mostly not deeply notched, always two lateral lobes and 

almost always auxiliaries. Siphonal lobes ending in two diverg- 

ing branches, usually shorter than the first lateral; laterals not 

divided into symmetrical halves. 

Sharp demarkation from the genus A#goceras is wanting, since 

the forms from the group including 4g. arietiforme, Opp., fit as 

well into the one as into the other; the most recent Harpoceras 

is Harp. Zio from the upper Kimmeridgian. The present genus 
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still needs revision, since no doubt some of the geologically 

younger Arietites have been improperly included here. Another 

point, which needs farther investigation, is the relation of many 

forms to the group of Ag. angulatum, Schloth. 

Ninety-six species. 

Harpoceras Acton, d’Orb. T. 108, figs. 627, 628. 

ne BIFRENS, Brug. T. 103, fig. 556. 

eS SERPENTINUM, Schl. T. 103, figs. 558, 559. 

Genus OPPELIA, Waagen. 

Shell with umbilicus usually narrow, external side either 

rounded only on the body-chamber or on all the whorls. Sculp- 

ture sickle-shaped, body-chamber frequently geniculate, never 

carinate or angular, embracing one-half to two-thirds of a whorl; 

margin of aperture sickle-shaped or with ears, always with 

rounded external lobes. Siphon stout with calcareous sheath. 

Aptychus divided, calcareous, thick, folded (Apt. lamellosus) ; 

muscles of attachment near the margin in the lower half of the 

shell. Lobes moderately branched, siphonal mostly shorter 

than the first lateral; lobular bodies slender with almost parallel 

edges; lateral lobes divided into two principal symmetrical 

branches. 

Oppelia branches off in the lower Oolite with Opp. subradiata 

from Harpoceras; the last representatives, as far as we know, 

appear in the upper Jura of Stramberg, where a considerable 

number of different forms are found. 

Seventy-one species. 

OPPELIA SUBRADIATA, Sowb. T. 110, fig. 650. 

Genus HAPLOCERAS, Zittel. 

The genus Haploceras was established by Zittel for a group 

allied to Oppelia from the middle and upper Jurassic, which is 

characterized by very feeble or no sculpture; also some creta- 

ceous forms, as Hapl. Grusanum are placed here; and with 

them forms very pronounced wedge- or chisel-shaped in section, 

as Hapl. belus; finally, species with quite sharp external sides, 

as Hapl. nisus, Orb. 

In other Jurassic species of Haploceras, there is gradually 

developed a transverse sculpture, which is confined to the ex- 
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ternal side of the body-chamber (/fapl. jungens, Neum., carach- 

theis, Geuschner ). 

In certain upper Jurassic forms, which are allied to Hapl. 

carachtheis, the sculpture gradually passes from the external 

side over to the flanks in feebly undulating ribs, as is shown in 

Hapl. cristiferum, Zitt.; better developed in Hapl. wéhlert, 

Opp.; and this feature is repeated in Hapl. difficile, Orb., Cleon, 

Orb., bicurvatum, Leym. 

Finally, species of Haploceras appear which are distributed 

in the Cretaceous, with constrictions reaching forwards (Hapl. 

Beudanti, Parraudieri), a peculiarity with which I have not met 

in any Jurassic form; the inner whorls here serve as sure guides, 

aside from the agreement of the lobular markings, since they 

represent a typical Haploceras with entirely smooth whorls. 

With these furrows a sickle-shaped undulating radial sculpture 

is gradually combined, and a group of forms results, of which 

the principal type is Hapl. planulatum, Sow. 

In spite of this great manifoldness, it is very easy to distin- 

guish the representatives of Haploceras from strata which are 

lower than the Turonian and downwards, by their whole habitus 

and lobes, yet nothing is more difficult to express in words. 

The number of lobes in Haploceras varies, since besides the 

siphonal lobe and the two laterals two to four auxiliaries are 

present; the lateral lobes are never symmetrically divided (a 

difference from Lytoceras), and never present the characteristic 

rounding of the saddle lobes of Phylloceras ; in the forms from 

the Neocomian the lobes are not yet very complicated, but later 

are much branched, with slender stems; the stems of lobes 

mostly broader than those of the saddles, the first lateral not 

strikingly larger than the second. 

If we compare the lobes of other forms, Schloenbachia, Amal- 

theus, Phylloceras, Lytoceras and Acanthoceras are excluded 

from consideration; a difficulty can only arise in regard to 

Hoplites, which certain forms resemble in their lobular structure. 

Only here the width of the lobes and bodies of the saddles will 

seldom allow of a remaining doubt, since the latter are, as a 

rule, broader than in the first, the strong development of the 

external saddle, the striking difference in size between the two 

laterals, finally the broader, better rounded forms of the lobes 
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of the saddle in Hoplites will almost always clear up all remain- 

ing doubts. 

The general habit, which in most Haploceratites is easily 

understood, it is scarcely possible to put into words, though I 

will attempt in this relation to lay down some principles. <A 

large part of the forms is characterized by sickle-shaped fur- 

rows, which, besides are found only in the genera Lytoceras and 

Phyllocerus, which are fundamentally different in their lobular 

markings; thin ribs, which are undivided and straight are also 

confined to these genera. Regular and distinct division of the 

ribs is never found in Haploceras. Slender, undivided, widely 

separated ribs, hardly ever exceeding ten in number on one 

whorl, are found only in Haploceras and in Lytoceras, which is 

easily distinguished by its lobes. Also the alternation of strong 

ribs with numerous finer ones, which are placed between the 

coarser; a prominent carina or a broad furrow are not present 

on the external side. 

To define a genus in this way, may be considered very unpre- 

cise and unscientific ; a proceeding hardly possible in any other 

department of conchology, unless in the specimens under exam- 

ination the most important parts are wanting; in spite of this 

meagre diagnosis, the species of Haploceras are however very 

easily distinguished from their cotemporaries. 

The characters named up to this point are confined to the 

geologically older forms ; a very peculiar development is assumed 

by Haploceras in the upper strata of the cretaceous, in the 

Turonian and Senonian, where they become developed into the 

enormous giant forms of the group of the Hapl. peramplum ; 

appearing at first as though not belonging here, but the agree- 

ment in the lobes and inner whorls leaves little doubt that they 

are to be here referred; they are easily distinguished from all 

other upper cretaceous forms by the lobes. 

Seventy-six species. Jura, Cretaceous. 

HAPLOCERAS LIGATUM, d’Orb. T. 102, figs. 542, 543. 

Genus STEPHANOCERAS, Waagen. 

General form of the shell very variable, external side rounded 

without keel, angle or furrow. Sculpture never sickle-shaped, 

decorated with straight, bifurcating ribs, abundantly provided 
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with nodes or swellings. Margin of aperture simple or with 

ears mostly formed of a broad, smooth zone ; aperture frequently 

constricted. Body-chamber one to one and a-quarter whorls 

long. Aptychus divided, calcareous, very thin, covered with 

granules on the external surface. Lobes usually deeply divided, 

siphonal and upper lateral lobe usually of the same length; a 

stout auxiliary sutural lobe; lobular bodies narrow. 

Stephanoceras diverges from Agoceras with Steph. pettos in 

the middle Lias; according to the subdivision into groups, it 

embraces the Liassic Planulata, Coronata and Bullata after the 

exclusion of some heterogeneous elements; the last representa- 

tives come from the Oxfordian (Steph. Collini, Opp , glomus, 

Opp-)- | 
For the forms with contracted aperture, and constricted, 

sometimes geniculate body-chamber, the name Protophites, 

Ebray, exists, though it appears to me that this separation is 

not yet well enough established. 

Forty-one Jurassic species. 

S. ANNULATUM, Sowb. T. 102, figs. 540, 541. 

S. BuaapENtr, Sowb. T. 102, figs. 550, 551. 

(cenus COSMOCERAS, Waagen. 

Siphonal side mostly with a smooth furrow; sculpture con- 

sisting mostly of dividing ribs, directed forwards at the siphonal 

side, frequently ornamented with nodes or swellings; margin of 

aperture in the young state frequently with ears, which are lost 

by age; body-chamber one-half whorl long. Lobes moderately 

divided ; siphonal lobe distinctly shorter than the first lateral ; 

second lateral repeating the form of the first; one or more aux- 

iliaries. Aptychus apparently as in Stephanoceras. 

In respect to the limits of this genus, I differ very much from 

those originally assigned it by Waagen, since I on one hand ex- 

clude all the cretaceous forms except Cosm. verrucosum, and on 

the other include the Parkinsonia; for the first change the 

motive may be found in Hoplites above; the last seems to me 

necessitated by this, that the whole genus, in our present com- 

prehension of it, is a complete series of forms, which, with the 

appearance of the siphonal furrow and development of the sculp- 

ture, enters upon a line of variation diverging from Stephano- 
33 
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ceras, which seems to be completed in the Parkinsonia. In 

respect to the genetic relationship with the Parkinsonia, the 

inner whorls of the Runcinata are above all decisive, which, as 

is well known, possess the characters of the Parkinsonia. 

I place here provisionally, the small group of Macrocephala, 

the affinities of which await more thorough investigation ; on the 

one hand their reference to Cosmoceras is indicated by the re- 

markable resemblance of the last whorls of Cosm. Gallilaeii, 

while on the other the inner whorls of the Macrocephala present 

no trace of the siphonal furrow, and also in form and ribbing much 

analogy exists with inflated species of Stephanoceras with nar- 

row umbilicus. The Macrocephala are strangers in the European 

Jurassic fauna, which, in our part of the world appears only for 

a short time; when we have learned to know more accurately 

their ancestral limits, only then will a distinction be possible, 

and probably it will be necessary to establish a distinct genus for 

their reception. Preliminarily I will regard them as Cosmoceras. 

Forty-two species. 

CosMocerRAS CALLOVIENSE, d’Orb. T. 111, figs. 660, 661. Ju- 

rassic. 

Genus ANCYLOCERAS, d’Orb. 

In the middle Jurassic a number of evolute forms appear, 

which so fully agree in sculpture and lobular structure with 

their cotemporary Cosmoceras, that we must, according to the 

precedent of Quenstedt, regard them as forms of that genus 

which have become evolute. Strictly considered, one could pro- 

pose a new name for them, but to avoid this, it appears to the 

purpose to adopt the name Ancyloceras, which has become 

vacant amongst the cretaceous Ammonites since they have been 

hitherto placed in this genus. The quite smooth initial whorls 

are very striking, a character which also appears in Cosm. ver- 

rucosum. 

Genus BACULINA, d’Orb. 

In the Suabian Ornata clays, an entirely smooth and straight 

form of Ammonite appears, which, at the first glance, seems 

quite enigmatical and of uncertain reference. If, however, the 

smooth initial whorls of the middle Jurassic Ancyloceras are 

compared with Baculina acuaria, we find that aside from the 
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curvature, it agrees entirely with the former, that we must re- 

gard this sculptureless rod, strange as it may seem, as one of the 

Ornata much elongated ; in regard to this agreement with the 

initial whorls of Ancyloceras, Quenstedt had already noticed it. 

From Baculites, Baculina is distinguished by one-pointed lateral 

lobes. In order to avoid making a new name, Baculina may be 

here applied. 

BaAcCULINA ARCUARIA, Quenst. T. 100, fig. 517. 

Genus PERISPHINCTES, Waagen. 

Shell mostly with wide umbilicus, with rounded external side, 

sculpture consisting mostly of straight, undivided, not nodose 

ribs; margin of aperture simple or with ears, with a constric- 

tion; also isolated constrictions on the inner whorls. Length of 

body-chamber two-thirds to one whorl, mostly scarcely embra- 

cing one circumference or turn. Lobular line similar to Stephano- 

ceras, usually somewhat more deeply notched, with a dependent 

sutural lobe. Aptychus divided, calcareous, very thin, exter- 

nally granular. 

The genus Perisphinctes embraces the old group of the Planu- 

lata, with the exclusion of the Liassic forms, which belong to 

Stephanoceras ; the geologically oldest species of typical Peri- 

sphinctes is P. Martinsi, from the upper part of the Lower 

Oolite ; the genus branches off in all probability from Stephano- 

ceras, but the relationship between the two is however not yet 

fully known. The maximum development is reached in the 

upper Jurassic ; in the Cretaceous there are yet few representa- 

tives which have retained their character in purity, and instead 

numerous diverging series branch off, which must be separated 

as distinct genera, and which embrace the majority of the creta- 

ceous Ammonites. 

We here place also another group provisionally, which perhaps 

deserves to be elevated into a distinct genus. To Perisphinctes 

fraudator, Zitt., from Stramberg, which still presents the type 

of the genus some Stramberg forms are allied with a deepened, 

smooth external furrow and stronger sculpture on the body- 

chamber, as Per. microcanthus, Opp., Kéllikert, Opp., symbolus, 

Opp. To these certain forms from the lower Neocomian are 
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allied, which, differing little amongst themselves, become more 

and more distinct in their sculpture from the ground form, ap- 

proaching the group Per. radiatus; these intermediate forms, 

whose inner whorls still present the true characters of Peri- 

sphincte, are Per. Chaperi, Pict., Hnthymi, Pict., Malbosi, Pict. 

The most extreme form of the whole series is Per. Leopoldianus, 

which in the young state agrees closely with Per. radiatus, but 

becomes quite smooth in old age; hand in hand with the change 

in the sculpture, a modification in the lobular markings also 

steps in. 

I have not been able, as yet, to resolve upon the generic sepa- 

ration of these forms from Perisphinctes, since the range of varia- 

tion of the forms is so very small, and only becomes somewhat 

greater in two forms, viz: in Per. radiatus, Brug., and Leopold- 

ianus, Orb. . 

It is remarkable that Perisphinctes Leopoldianus bears much 

resemblance to Haploceras Beudanti in the form of the lobes ; 

but according to the form of the inner whorls, Hapl. Beudanti 

undoubtedly does not belong to the forms derived from Pert- 

sphinctes. 

161 species. Jurassic, Cretaceous. 

PERISPHINCTES ARBUSTIGERUS, d’Orb. T. 112, figs. 662, 663. 

Jurassic. 

Genus OLCOSTEPHANUS, Neum. 

The best known typical species of this genus, Olc. astierianus, 

was placed in Perisphinctes by Waagen, and, in fact, it, with its 

numerous relatives, belongs to this stem; I believe, however, it 

should be separated from the genus Perisphinctes, since it forms 

a very well marked divergent series, and differs in several im- 

portant characters from the typical representatives of the latter. 

The origin of the group of forms which we embrace under 

Olcostephanus, is not to be sought in Europe, but the divergence 

from Perisphinctes seems to have taken place far in the East, 

and after completed differentiation of the type, migrated into 

European districts. The intermediate form between Peri- 

sphinctes and Olcostephanus is represented by Olc. Cautleyi, Opp., 

from the Indian Jurassic, which shows the point of bifurcation 

of the ribs pushed in to the umbilical angle, but which in other 
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respects presents the characters of Perisphinctes ; then to this 

form Olc. Slanleyi, Opp. and Groteanus, Opp., from India, are 

allied, the last of which is also found in Stramberg as the oldest 

representative of its genus in Europe; and this form stands so 

near Olc. astierianus that it was at first directly identified with 

it by Pictet. The forms allied then to Olc. astierianus, from 

the European Neocomian, are to be placed here. 

To Ole. astierianus, the group Olc. bidichotomus, Leym. is 

very nearly related, which, however, does not seem to have come 

to us from India, but from the boreal regions, where Olc. dipty- 

chus, Keys., and polyptychus, Keys., from Petschora, form the 

Starting point. The close aftinity between the Indian and 

Russian cephalopodous faune is well known, and apparently the 

group of Olc. bidichotomus forms a boreal series parallel with 

that of the Indo-Mediterranean of Olc. astierianus; the appear 

ance of the first group in Europe took place decidedly earlier 

than that of the latter, and indeed synchronously with that of 

the Amalthza and Belemnites of the group Bel. subquadratus. 

The duration of Olcostephanus in Europe is very short, they do 

not seem to extend beyond the Neocomian, whilst they persist 

in India for a long time in the form of flat types with wide 

umbilicus. 

The character of Olcostephan us in contrast with Perisphinctes, 

consists in a shorter body-chamber, embracing only about two- 

thirds of a whorl, with a simpler aperture, bordered with a 

smooth margin; the presence of ears has been observed only in 

Ole. Cautleyi, which stands on the limits of both the above 

genera. Constrictions directed forward in the group Ole. as- 

tierianus, very strong, wanting as a rule, in that of Olc. bidicho- 

tomus. Lobular line, as a rule, consisting of a siphonal, two 

lateral, and three auxiliary lobes, the last of which sometimes 

are somewhat dependent. Hxternal side without keel or furrow, 

only in a very few are the ribs there interrupted. 

Thirty-three species. 

OLCOSTEPHANUS BHAWANT, Stol. T. 111, figs. 658, 659. 

Genus SCAPHITES, Parkinson. 

The Scaphites, with the exclusion of Sc. Yvanii, form a very 

good natural group, very distinctly characterized by the involute 
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spiral of the chambered portion of the tube, to which but one 

very short evolute hook is attached, by their aptychus, which by 

its form, its want of strong longitudinal sculpture, and the sur- 

face covered with granules, is allied to the aptychi of Peri- 

sphinctes, and by the appearance of auxiliary lobes which are 

wanting in all other evolute forms. The form of the aptychus 

decidedly indicates that they are serially to be connected with 

the Perisphinctes-stem, and the form of the inner whorls of the 

geologically old species, which agree entirely in form with Ole. 

Guastaldinus, indicate strongly their connection with Olcoste- 

phanus, which is also confirmed by the form of the aperture. 

Thirty-four species. 

SCAPHITES ZQUALIS, Sowb. T. 100, fig. 527. 

Genus HOPLITES, Neum. 

Derived from the group of forms represented by Perisphinctes 

involutus, with moderately narrow umbilicus and high whorls ; 

thickness very variable. Margin of aperture and length of 

body-chamber unknown. Sculpture consisting of divided and 

curved ribs, which originate near the umbilicus or in the middle 

of the flanks in small, thickened, primary ribs or a tubercle, 

ribs interrupted on the external side, often separated by a deep 

furrow, or at least feebler at this point; ribs enlarged at both 

extremities, weaker at the middle of the flanks. Lobular line 

complicated, with branches and numerous auxiliaries ; lobular 

bodies not very plump; saddles as wide or (mostly) wider than 

the lobes. First lateral always longer than the siphonal lobe; 

second lateral strikingly short; auxiliary horizontal or very 

slightly dependent. 

Besides the typical representatives of the genus we will here 

place a small laterally divergent group, which is peculiarly char- 

acterized by a very narrow umbilicus, very broad, flat ribs, 

separated by very narrow furrows; it is this, the group embra- 

cing Hopl. Dumasianus, Orb., provincialis, Orb., compressist- 

mus, Orb., galeatus, Buch, Favret, Oost., didayanus, Orb., which, 

in spite of their different appearance, may be included in Hoplites, 

since the inner whorls indicate a very close relationship with 

Hopi. Boissiert. 
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As an aberrant form, Hopl. regularis, remains to be mentioned, 

which diverges from all other Hoplites in the less number of 

lobes which it possesses, whilst in other respects it is closely 

allied to the true Dentata; in regard to its true relations, further 

researches are necessary. 

Forty-five species. 

HOopLITES ARCHIACIANUS, (Orb. T. 112, figs. 668, 669. 

Genus ACANTHOCERAS, Neumayr. 

From Hoplites, near its origin, a large series diverges, which 

perchance embraces the groups: Angulicostati, Crassecostati, 

Nodosocostati, Mamillares, and Rotomagenses, and which, after 

long consideration, I separate as an independent genus. Isolated 

forms are found, which combine the characters of Acanthoceras 

and Hoplites without approaching the point of divergence (origin) 

of either. 

The diagnosis of the genus Acanthoceras may be presented in 

the following manner : 

Successors of the group of Hoplites abscissus, with a moder- 

ately wide umbilicus and not very elevated whorls. Margin of 

aperture and length of body-chamber unknown. The sculpture 

consists of quite straight ribs, which become constantly stronger 

from the suture outwards to the external side, which are fre- 

quently ornamented with a greater or less number of tubercles 

or nodes, and are most curved in young individuals. The de- 

velopment of the external side is very variable, the middle line 

sometimes with uninterrupted ribs, sometimes with a furrow, 

sometimes with a line of tubercles, the elements of which attempt 

to unite into a keel. Lobular line much reduced; besides the 

two laterals on the flanks there is at most one auxiliary, or 

a row of two to three extremely small deep-lying auxiliaries ; 

bodies of the lobes and saddles plump and _ broad, the last 

broader than the first, no branching, but only a dentation of the 

lobes. Siphonal and first lateral usually not very different in 

size, the first often larger than the last; second lateral much 

smaller than the first, both one-pointed. 

Thirty-six species. 

ACANTHOCERAS RoroMaGENSsE, Brong. T. 103, fig. 563. 
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Genus STOLICZKAIA, Neumayr. 

Forms allied to Hopiites dutempleanus, with expanded body- 

chamber, embracing three-fourths? of a whorl. Margins of 

aperture curved, produced at the middle of the flanks, slightly 

emarginate at the external side. Inner whorls with radial ribs 

which are not interrupted on the external side, and usually here 

attain their maximum strength; body-chamber smooth or with 

thickened ribs; external side without keel or furrow. Lobular 

line branched, consisting of a siphonal, two lateral, and one or 

more less dependent sutural lobes. 

Hight species ; India. 

STOLICZKATA DISPAR, Stol. T. 112, figs. 664, 665. 

Genus CRIOCERAS, Leveillé. 

A part of the evolute cretaceous Ammonites is connected with 

Lytoceras, another with Olcostephanus ; for a third group, which 

we will here embrace under the name of Crioceras, the direct con- 

nection with Acanthoceras and especially with Ac. angulicosta- 

tum, is shown by the investigations of Pictet and Quenstedt ; it 

is these evolutes rolled up in one plane, in which, beside the 

siphonal and the one-pointed antisiphonal lobe, there are on 

either side two asymmetrically divided laterals and auxiliaries 

present. Here also, according to the different curvature, several 

genera have been established, upon the small value of which 

Quenstedt has expressed himself, and in fact the greatest capri- 

ciousness reigns in referring species to one or another of them ; 

Pictet had already referred all the forms belonging here, which 

to his time had been embraced under Crioceras or Ancyloceras, 

and Yoxoceras also, cannot be separated from it; for the whole 

group of forms, the oldest name, Crioceras, must be retained. 

Ammonites diverging from Acanthoceras, rolled up in one 

plane, the whorls of which are not or only partially in contact. 

Besides the siphonal and the one-pointed antisiphonal lobe, 

there are, on either side, but two lateral lobes, asymmetrically 

divided into paired halves. 

Sixty-two species. 

CRIOCERAS ORISTATUM, d’Orb. T. 100, fig. 522. 
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Genus HETEROCERAS, d’Orb. 

Heteroceras embraces a number of forms of very peculiar 

Shape, which stand in the same relation to Crioceras as Turrt- 

lites to Hamites. Our genus differs from Crioceras in departing 

from the spiral coiled in one plane, from Turrilites in its asym- 

metrically divided lateral lobes, but besides this in its whole 

habitus and its quite abnormal curvature, known from the figures 

of dOrbigny. Besides the three typical species, Vurrilites 

Senequiert, @Orb., is also to be placed here. 

HeTeRocerAS Emerici, d’Orb. T. 101, fig. 532. 

Genus ASPIDOCERAS, Zittel. 

External form very variable, sometimes flat with wide umbili- 

cus, sometimes inflated with a narrow umbilicus; external side 

rounded or with a broad external furrow, never with a carina or 

angle. Sculpture consisting of one or two rows of tubercles or 

wanting. Ribs, as a rule, present only in the young state. 

Margin of aperture simple (Asp. aporum with ears?), body- 

chamber short, embracing two-thirds of a whorl. Cellulose 

aptychi. Lobular line tolerably simple; siphonal, two laterals, 

also often (in the geologically younger species) an auxiliary 

lobe. Lobes not much cut (with the exception of Asp. Altenense 

and circumspinosum) ; bodies of the lobes and saddles broad. 

The development of Aspidoceras is pretty well known; the 

branching off of Perisphinctes seems to take place in the upper 

Jallovian. If one breaks away the outer whorls of one of the 

simpler, geologically old types, for example Asp. perarmatum, 

one finds within a kind of sculpture, which leaves no doubt in 

regard to the origin of the groups Perisphinctes aurigerus and 

curvicosta; curved ribs and tubercles are identical in both, and 

the last are developed into the external row of tubercles of Asp7- 

doceras, amongst which the forms with but one external row of 

tubercles represent the original type, from which the bi-tubercu- 

late Perarmata are first developed, which in the young stages, 

according to the stage of the ribs and tubercles, pass through a 

second with only an external row of tubercles, then definitely 

the third with two rows of tubercles. 

To the large series of Perarmata with double series of tuber- 

cles, which have no auxiliary lobe, several other series are allied ; 
34 
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next one which loses wholly or partially the external row of 

tubercles, as Asp. Tietzei and acanthomphalum, and from the 

first form the species with a broad external furrow take their 

origin, as Asp. pressulum, Knopi, Beckeri, hybonotum, ete. 

Finally, the inflated forms of Cyclota are to be referred to the 

Perarmata, which may easily, on account of their great thick- 

ness, take up an auxiliary lobe, and also, analogous to the slen- 

der forms, gradually lose the outer, later the inner row of tuber- 

cles, becoming quite smooth. 

Aspidoceras reaches the highest point of its development in 

the Kimmeridgian, and dies out in the Neocomian. 

Forty-eight species. Jurassic, Cretaceous. 

ASPIDOCERAS LONGISPINUM, Sowb. TT. 102, figs. 548, 549. 

Genus PELTOCERAS, Waagen. 

This genus was established by Waagen in a preliminary com- 

munication upon the cephalopods of the Jurassic of Cutch in 

India; it embraces, according to my understanding, forms, which 

like Aspidoceras, branch off from Perisphinctes and develop 

tuberculate ribs ; but whilst Aspzdoceras is to be traced to the 

Perisphincte with curved ribs, the stem-form here Peltoceras 

annulare presents quite straight ribs. A difference between both 

genera lies in the appearance of persistent ears in Peltoceras ; it 

is of importance to know the aptychus of the latter. The oldest 

representatives appear in the upper Callovian, and in the upper 

Oxfordian the genus already dies out with Pelt. bimammatum. 

Thirteen species. 

PELTOCERAS ARDUENNENSE, d’Orb. T. 112, figs. 666, 667. 

Genus SIMOCERAS, Zittel. 

Shell very flat, discoidal, umbilicus wide, with numerous 

whorls, which increase in thickness very slowly (except in the geo- 

logically oldest forms) ; external side rounded or grooved ; sculp- 

ture seldom absent, consisting mostly of straight, simple or forked 

ribs, which are interrupted during most of the lifetime of the 

animal; interrupted at any rate in the young state on the exter- 

nal side, and which are often ornamented with tubercles or 

strongly swollen on the last whorl; isolated constrictions directed 

forwards on all the whorls. Body-chamber long, at least three- 
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quarters of a whorl, usually attaining a greater length. Apty- 

chus? Lobular line not very complicated, understood in the 

sense of a reductive change. Siphonal lobe largest, external 

saddle much developed and broad, laterals one-pointed, very 

small in the geologically younger forms. 

The genus Simoceras begins in the upper part of the middle 

Jurassic, with the group Sim. sulcatum, anceps, Greppini, 

Fraasi, Rehmanni, which stand very close to typical Peri- 

sphinctes, differing from them only in somewhat more developed 

constrictions, the appearance of tubercles on the ribs and the 

presence of an external furrow, so that it is in the highest degree 

probable that both genera spring from a common root, especially 

as Perisphinctes is inclined in a high degree to develop an 

external furrow. These stand very close to forms from the 

lower and middle parts of the upper Jurassic, as Sim. contortum, 

Neum., and Agrigentinum, Gem. Gradually a change of such 

a kind steps in, as to replace the originally present divided ribs 

with more and more simple ones until the first are entirely replaced, 

whilst at the same time the ribs on the body-chamber separate 

more and more, and become strongly swollen. Out of these the 

extremely developed, strange species of the Tithon are evolved, 

for which the genus was originally established, with in part very 

prominent, in part rudimentary sculpture, decidedly reduced 

lobular markings, and with the external lobe of the aperture 

bent upwards. 

The highest development is attained by Stmoceras in the 

Tithon, where a great diversity of forms are developed; but 

the genus already begins to die out in the upper Tithon. The 

geologically oldest forms are distributed in the Mediterranean 

as well as in middle European Jurassic, more prominently in the 

latter. The younger types are almost entirely confined to the 

Mediterranean province, and appear northwards in quite isolated, 

extremely rare species (Sim. Randenense and Doublieri). 

Twenty-six species. 

SIMOCERAS JOORAENSIS, Waagen. T. 112, figs. 670, 671. 

OPERCULA OF AMMONITES. 

There are constantly found associated with, and generally 

within the aperture of Ammonites, horny or shelly plates, which 
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are generally supposed to be opercula ; if so, they were probably 

secreted by the disk or hood, which, formed by the coalescence 

of the two dorsal arms, closes the aperture of the recent Nau- 

tilus, and corresponds to the velamentous arms of the Argonaut ; 

but if the Ammonites were dibranchiates allied to Spirula— 

that is having internal shells, they could not have possessed 

opercula. 

Prof. Waagen has adopted the theory first suggested by 

Keferstein and advocated by Zittel that the aptychi were con- 

nected with the nidamental gland; and he has grouped the 

family according to the presence, absence or peculiarities of 

these bodies, as follows: 

A. Nidamental gland without solid integument or Aptychus: 

Phylloceras, Lyttoceras, Arcestes, Pinnoceras, Trachy- 

ceras. 

B. Nidamental gland with an Aptychus. 

1. Gland simple, not divided. 

Aptychus horny: Arieles, Agoceras, Amaltheus. 

Aptychus calcareous: A. numida, Coq. (shell un- 

known). 

2. Gland double, aptychus calcareous. 

Aptychus furrowed externally : Harpoceras, (ko 

traustes, Oppelia, Haploceras, Scaphites ? 

Aptychus thin, granulated externally: Stephano- 

ceras, Perisphinctes, Peltoceras, Cosmoceras. 

Aptychus thick, smooth and punctate externally : 

Simoceras, Aspidoceras. 

In the absence of positive knowledge as to the true relations 

of the Aptychi with the shells of Ammonites, and until much 

more extensive observations shall have been made, the group- 

ings indicated above must be regarded as simply provisional. 

The latest authority on the subject (Prof. Owen, Zool. Proc., 

955, 1878) regards the aptychi as true opercula. 

The following “ genera” of Aptychi have been characterized : 

TRIGONELLITES, Parkinson. Shelly, divided into two plates 

by a straight median suture; external surface smooth or sculp- 

tured, inner surface marked by growth lines. 

Associated with the round-backed Ammonites, and a single 
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specimen with Goniatites. Nearly fifty varieties have been 

described. 

Meyer considered them bivalve shells, and described them 

under the name of Apfychus ; Deslongchamps with the same im- 

pression, called them Munsleria ; d’Orbigny thought them plates 

of cirripedes, and Deshays believed them to be the gizzards of 

Ammonites ; Coquand compared them with Tewdopsis, and they 

certainly resemble in some degree that genus, as well as Belo- 

teuthis, Belemnosepia, ete. 

A. LAMELLOsUS, Park. PI. 104, fig. 573. Oxford Clay, Solen- 

hofen. 

T. unatus, Brown. PI. 104, fig. 575 a. 

TRIGONELLITES associated with an Ammonite. Pl. 104, fig. 574. 

Genus ANApTycuus, Oppel. Horny and flexible, in a single 

piece. 

Associated with the Arietes group of Ammonites. 

Anaptychus of AmMMoNITES costaTus. PI. 104, figs. 575, 576. 

BEAKS OF TETRABRANCHIATES. 

These are found associated with fossil Nautili and occasionally 

Belemnites, but never with Ammonites. The upper beaks have 

been described under the name of RuyNcHOLITES, the lower 

ones as CONCHORHYNCHUS. 

R. ASTIERIANA, d’Orb. PI. 104, fig. 577. 

C. avirostris, Bronn. PI. 104, fig. 978. 

C. Owent1, Bronn. Pl. 104, fig. 579. 

PeELTARION, Deslongchamps. This was formerly believed to 

be the mandibular armature of tetrabranchiates, consisting of 

circular or transversely-oval calcareous plates, with rounded 

anterior and produced and truncated posterior margins. Through 

the researches of M. Crosse (Jour. de Conch., 3 ser., xv 57, 

1875), there is no doubt that these Peltariz are opercula of 

fossil species of Neritopsis ; they resemble the operculum of the 

recent N. radula. 

Several species have been described from U. Lias to Coral- 

line Rag. 
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P. B1LoBATUM, Desl. Pl. 104, figs. 580, 581. Upper Lias of 

Normandy. 

Genus POLORTHUS, Gabb. 

The aggregated mass of specimens forming the type of this 

genus was originally referred to Teredo; subsequently, in des- 

cribing the genus, Mr. Gabb referred it to Vermetide, and in 

1872 he finally believed it to be a cephalopod connecting the 

Orthoceratidz with Beatrice. The aggregate character, the 

long, narrow, irregular tube, the non-molluscan character of 

the partitions forbid this determination: JI am convinced that 

Polorthus is not a mollusk, and Beatricea itself is now referred 

doubtfully to the Spongiadee. 
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INDEX. 275 

PAGE. 
Brevitentaculatus (Octopus), Blainv. Dict. Sc. Nat., xliii, 187, 1826. 
ropa bly—= On Ocho podin sds .iesne aoe fea ital S rbkeedsE Le ke bole ae 
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Chinensis (Loligo), Gray. “B. M. Cat , TAS ISAS Ness taetts tte amen. 145 
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Cyrtocerina, Billings. 1865. — 8. G. of Cyrtoceras...............-. 211 
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Diptychoceras, Gabb. tal. Calif., ii, 148, 1869. — 8. G. of Ptycho- 

COLAS PCs OTL) eis aiaees Lf Meneses ec, 8 arated wach spon niakserere aia lo wjssei te 219 
Discites, McCoy. Carb. Foss. Irel. — ?S. G. of Nautilus........... 216 
Discoceras, Agassiz. Hyatt, Bull. Mus. Comp. Zool.. i, 76......... . 227 
Discocenmst barrandes! 186 iceimaninta seb tie be Se haeton a Nelais loth ond ove bie 2138 
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Gondola. (Argonauta), Dillw. Dese. Cat., 385. = A. hians, Sol... .16, 
Goniatites, De Haan. Monogr. Amm. , 1825 ah bates atic iwreta copa clayey hia diet: 
Gonioceras, Hall. Pal. N. ae i, 54, 1847. = 8. G. of Orthoceras.. .. 
Gracilis (Tremoctopus), Souleyet. Voy. Bonite, ii, 13, t. 1, f. 8-9, 

Rye en ot Nokes. cn Sys ceecuicl stoves PMR tsootare ty <aleudS: ae sheYolOadisieiere 08 ¢ 
Grammoceras, Hyatt. Bull. Mus. Comp. Zool., I AO Qiave.s araycle oe eyctversic 
Grandiformis (Argonauta), Perry. Conchol., t. 42, f. 4. = Argon- 

auta Argo, Linn. 
Granosus (Octopus), Blainv. Dict. Sc. Nat., xliii, 186, 1826........ 
Grantiana (Sepiola), Fér. Sepioles, t. 2, f. 3, 4, — 8. Sepiola Linn. 
Granulatus (Octopus), Lam. Mém. Soc. Hist. Nat. Paris, i, 20, p. 2, 

1799. = Octopus rugosus, Bosc. 
Granulatus (Octopus), Lam. Cuvier, Mém. sur 1’ Hectocotyle. — 

Parasira Carene, Verany. 
Granulosa (Sepia), Bosc. Vers., i, 47, 1802. — Octopus rugosus, Bose. 
Greenlandicus (Octopus), Dewh. Steenstrup, Ann. Mag. ig Jat 

SOM eRe Ofer Wb tis chink: rao, tiara Vepets barn, Shel oet= aie tay ale) ciel etatehejebvey pic stations 
Gronovii (Ommastrephes), Fér. Orb. Moll. Viv. et Foss., 1, 352, 

PREM print it con't Sis was tera Mtpsats Se eres seers. cie his Ne eee Setaraim ratte 
Gruneri OBEY Dunker. Zeit. Mal., 48, March, 1852. Novit. 

Conch., t. 9, f. 1, 2. — A. Nouryi, Lorois. 
Guinensis (Sepioteuthis), Quoy and Gaim. Voy. Astrol, ii, 72, t. 3, 
fae ys Sy sae kellie S vicuanSitoiek «wie alee ws akremeete es Soames 

Guttata (Loligopsis), Grant. Trans. Zool. Soc., i, 21, t. 2, 1*33 
Gymnotoceras, Hyatt. Pal. King’s Survey, 40th Par. - 10! ie 
Gyroceras, Meyer. Nov. Act. Acad. Cees., xv, 2, 72, 1829. 

"9 2 

pecs nsee- cscaeeer sent npneseersaveerse 

teees 

CHOC EC 

Haaniceras, Bayle. Jour. de Conchyl., 3 ser., xix, 34, 1879. — Cera- 
tites, De Haan. 

Haliphron. Noy. Gen. Steenstrup. Vidensk. Meddel. Kjobenhavn, 
Ss e808. Archiv. fursNaburo., ti, 208) NOOO) eter ce i-lee lsn rte 104, 

Hamites, Parkinson. Org. Rem., iii, 1811 219, 
Hammatoceras, Hyatt. Bull. Mus. Comp. Zool., i, 88.............. 
Hamulina, d’Orb. Pal. strat., ii, 66, 1859 219, 
Haploceras, d’Orb. 1847. — Cyrtoceras. 
Haplocerase Ati, \Cephe des Inch omnis cctv ree ietene eset iois 2) ey ar tate 
Hardwickei (Loligo), Gray. B. M. Cat.. 69, 1849.................. 
Hardwieker(Octopus), Gray. Bae Catia S184 oer. .-1- yeti 
Harpago (Loligo), Fér. Dict. Class., ili, 67, n. 3, 1823. — Ommas- 
trephes sagittatus, Lam. 

Harpoceras, “Waag. Benecke’s:Geogn. Pale it U869.....0.. 5 anes secis 
Hartingii (Loligo), Verrill. Am. Naturalist, ix, 85, f. 28. Am. 

MO WIES SOk, GPOeperbepslah ce ee Tete alte Mig aoc 5 cédopceOeDOOOoCu 149, 

179 

161 
212 

5 Pella 
168 
137 
221 
210 

131 
234 

115 

182 

151 
164 
234 
212 

152 
246 
231 
247 

254 
144 
115 

253 

184 
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Harveyi (Ommastrephes), Kent. Proc. Zool. Soc., 181, 489, 1874. 
Popular Science Review, April, 1874. — Architeuthis monachus, St. 82 

Haustrum (Argonauta), Dillw. Desc. Cat., 335, 1817. — A. hians, Sol. 
Hawaiénsis (Octopus), Souleyet. Voy. Bonite, ii, 9, t. 1, f. 1-5 
USO Ras ct Abas: coats die weitere Oa ee eee eee 118 

Heledone, Menke. Cat. edit., ii, 1830. — Eledone, Leach. 
Helicancyloceras, Gabb. Pal. Calif., ii, 140, 1869. —S. G. of Het- 

eroceras; @’ Orbs... sche oe le Sees nee ee Pent eee 223 
Helicerus, Dana. Geol. U.S. Expl. Exped., oe epee Be Oe 108, 202 
Helicoceras, d@’Orb. Pal. Franc. Terr. Crét., , 1842 SCR ced 293, 247 
Hemiceras, Eichwald. Lethea Rossica, i, 1049, 1859. — — Hemicera- 

tites, a Pteropod ? 
Hemiceratites, Eichwald. Schichtensyst von Esthland, 99, 1840. — 

? Pteropoda. 
Hemiptera (Loligo), Howell. Am. Jour. Conch., iii, 259, t. 13, 1867. 142 
Hemisepius, Steenstrup. Mém. Acad. Copenhagen, v ser., x, 465, 
ASG fora ier schicken es tonto ichcey Sk tac vit is aks SASS Leen Tee ees 106, 198 

Hemprichii (Sepioteuthis), Ehrenberg. Symb. Phys. Céph., n. 1. 
1831. — 8. Loliginiformis. 

Flercoceras, sbarrande yl S6io sneer ee eee eee AS cite ape ene 213 
Hercoglossa, Conr. Am. Jour. Conch., ii, 101, 1866....--.--..---2: 217 
Heterdceras, a’ Orbs Palerstrate, 11, 1022850 h see see eee 223, 265 
Heteropus (Octopus), Raf. Précis. Découv. Somiol., 28, 1814....... 126 
Heteroteuthis, Gray. Brit. Mus. Cat., 90, 1849. = Rossia, Owen. 
Hexapus (Sepia), Gmel. Syst. Nat., 3150. No. 7. Spectre, an 

OrthopberoOus’ INSCCtH. one evs, - sds oe eta Wee eee ern eee 90, 198 
Hians (Argonauta), Solander. Port. Cat., 44, 1055. Adams and 

Reeve, Zool. Samarang, 4;t.°3; £.'2; 18005002 52. e te ee eee 134, 136 
Hibolithes, Montf. Conch. Syst., i, 1808. — Belemnites, Lam. 
Hierredda eae Rang. Fér. et Orb. Céph. Seiches, t. 13. Mag. 
LOO BS by (55 to O0 eal eos 8 ae eee et See eee 191, 193 

Hildoceras, Hyatt. Bull. Mus. Comp. ZLiOOV 99) ahaa | eee ee eee 234 
Hastioteuthis, Orbs Céph. Acetabealso0eer nae ee eee re 106, 166 
Histolithis, Montf. Conch. Syst., 1, 387, t. 97. = Belemnites, Lam. 
Homaloceratites, Hiipsch. Neue Entdeck, iii, 110, 1768. — Bacu- 

lites, Lam. 
Hoplites Neum. Zeit. Deutsch. Geol. Gesell., xxvii, 1875........... 262 
Hormoceras, Agass. Nomen Zool., 1847. = Ormoceras. 
Horridus (Octopus), Orb. Sav. Desc. Egypt. Atlas, t.1.f. 2........ 119 
Hortulus, Montf. Conch. Syst., i, 282, 1808. — Lituites. 
Huronia, Bigsby. Trans. Lond. Geol. Soc., 195, 1824. —S8. G. of 

OrthOceras sec. ess cre ieieeieia. cross: clase tei cuatdie wie steve elem eter ete ere eae 209 
Hyalinus (Tremoctopus), Rang (sp.). Fer et Orb. Mon. Céphal. 

Poulipes; t. 16f: Weal 1885.0. sae ace ss eee ci ene eee 131 
Hyaloteuthis, Gray. Brit. Mus. Cat., 68, 1849. — Ommastrephes, 
GOrb 100 2 dee Fn aes OR, ee 181 

Hyatti (Rossia), Verrill. Am. Jour. Science, 3d ser., xvi, 208, 1878.. 160 
Hydnoceras, Conrad. Jour. Phila. Acad , viii, 1842. — Dietyophyton, 

a plant. 
Boles Eichw. Petersb. Jour. Nat., 1840. — ? Pteropoda. 
Hyperborea (Leachia), Steenstrup. Vidensk. Selsk. Skrift., 5th ser., 

iv, 200, 1856. Ann. Mag. N. H., 2 ser., xx, 96, 1857. Oversigt. 
Dan. Vidensk. Selsk., 83, ie) Ol IE Sc eyes rine: Siciocis ic 162 

Hyperboreus (Taonius). Steenst. ? Verrill, Am. Jour. Sci., 248, 1879. 162 

Ilecebrosa (Loligo), Lesueur. Jour. Acad. Philad., ii, 95, t. 10, 
1821. — Ommastrephes sagittatus, Lam,..........-....++++-2ee+: 176 
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Incertus (Octopus) Tozzetti. Bull. Mal. Ital., ii, 160, t. 7, f. 1, 1869, 
Tlie TN TAM) c GE tI ORS. 2 aes aan oat ON See ee eee 7 

Indica (Sepia), Orb. Moll. Viv. et Foss., i, 298, 1845. — S. rostrata, 
Orb. 

Indicus (Cistopus) Riippell (sp.). Fer. Orb. Céph. Acét., 24. 
Tete ores ie Py Zn He eB TIBI Ds Sumo ad ae ene Tee Sad ae nae r Bae 127 

Inermis (Sepia , Hasselt (part). Fér. Céph.. t. 6 bis., t. 20, f. 1-9, 
LAER Se RRS Bo FIR APE! ore Eero ee ne A en eee a 196 

Insignis (Ommastrephes), Gould. Moll. Wilkes Exped., 480, f. 594, 
Beary sete We cot, «cts STOOD 4 tpt rad ohsleteln Sse diasjarcaie pate ware & 181 

Jacobi (Rossia), Ball. Trans. Roy. Irish Acad., 1843. Ann. Mag. 
Nat. Hist., ix, 349, 1842. — R. macrosoma, Chiaje. 

Japonica (Sepiola), Fér. ét Orb. Céph. Acét., 234 n. 3, 1889........ 157 

Kalezno, Munster, 1836 (not Munster, 1842). — eee aia iy: Wag. 
Kamtschatica (Enoploteuthis), Midd. Mal. Ross.. ii, 186, t. 12, f. ie 

GML AG Merrie inns tis abre ste het: obvi Wie Raed aro a ralel et eeReeistes ote tein 174 
Kochiana (Argonauta), Dunker. Zeit. Mal., 49, 1852. Novit. 
OM Clana MUO aber Oimrceetate ecticrewsters ar tre Sletere wees oie, Sle a epehereee vlan 137 

Koellikeri (Octopus), Verany. Atti 8 Cong. Sci. Ital., 513. eas 
Médit., 33, t. 11, f. a, b, ¢, 1852. — Trem. microstomus, Regn...... 130 

Kraken, ’ Pontop i Cos ch ipo Eee RENE: Th ca RAD a ic AO ERIC ee er Sete Pe ara 15, 91 
Krohnii (Onychoteuthis), Verany. Atti Congr. Genova, 514. Céph. 

MiG clitGa SO Nise Oct Gi ce) 1S O25 soles ofcta vase eceraey elev sis) opote als. 01 oy atehenctare wpees evoke 169 

Levis (Loligo’, Blainv. Jour. de Phys., 123, 1823. = Cranchia 
maculata, Leach. 

Levis (Spirula), Gray. B. M. Cat., 116, 1849. Zool. Voy. Samarang, 
Pee >) eronin mam: 

Lamarmore (Loligo), Verany. Cat. Invert. Genova, 17. — L. media, 
Linn. 

Lanceolata (Loligo), Rafin. Précis. Découv. Somiol., 29, 1814....... 150 
Laticeps (Ommastrephes), Owen (sp.). Trans. Zool. Soe., ii, t. 21, f. 
OMI eased Oech oy nae eh onewaysvsyetel ol'es Ucks & ioe tfclocsl@ Siete. aie" ste is eleiebaralavese =a cbeveleys 182 

Latimanus (Sepia). Quoy et Gaim. Zool. Astrol., ii, 68, t. 2, f. 2, 11, 
eres Peet 2h < Sioa c Fw setae 2) wel sheds haio tes sists nyo area we eapniolais Soe ot 192 

Leachia, Lesueur. Jour. A. N. S. Philad., ii, 89, 1821. — Loligop- 
sis, Lam. 

Leachii (Loligo), Blainv. Dict. Sc. Nat., xxvi, 135, 1824. — Loli- 
gopsis eee Lesueur. 

Leachii (Onychoteuthis), Fér. Céph. Onych., t. 10, f. 1, 4. = Ony- 
chia Caribea, Lesueur. 

Lechenaultii (Octopus), Orb. Tab. des Céph. Poulpes, t. 1, 1825. — 
O. Cuvieri, Orb. 

Lefebrei (Sepia), Orb. Céph. Acét, t. 24, f. 1-6. Gray, Ann. Mag. 
N. H., 4 ser., iv, 358, 1868. — 58. Savignii, Blainv. 

Leioceras, Hyatt. Bull. Mus. See. TRO) aes 3.0 215 ASO ORO Oe 234 
Lepadites, Schlotheim, Petref. 1820. — Conchorhyncus, Bl. 
Leptoteuthis, Meyer. Mus. Senkenb., i, 202, 1824.............. 105, 154 
Leptura (Loligo), Leach. Zool. Misc., iii, 141, 1817. — Enoploteuthis 

Smithii, Leach. 
Lessoniana (Sepioteuthis), Fér. et Orb. Tab. des Céph., 65, 1825.... 152 
Lessonii (Onychoteuthis), Fér. Orb. Tabl. Céph., 60, n. 3) 1825, — 

O. Banksii, Leach. 

36 
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Lesueurii (Enoploteuthis), Fér. et Orb. (sp.). Céph. Onych., t. 11, 
f 1—5, 1880), t. 14, A= TOW 839 oc rere aves scrteresien att ote iors eae ee 174 

Lesueurii (Onychoteuthis), Fér. Céph. Acet., t. 4. — O. Banksii, 
Leach. 

Leucoderma (Octopus), Sangiovanni. Ann. Sci. Nat., xvi, 318, 1829. 
= Eledone Aldrovandi, Chiaje. 

Leucoptera (Sepiola), Verrill. Am. Jour. Sci., 3 ser., xvi, 378, 1878. 158 
Lichtensteinii (Onychoteuthis), Fér. and Orb. Céph. Onych., t. 8, t. 

14, £218, WB89'. See eRe Ae ia. Ue aps etcirena tae crest onsite ape retene re are ney eee 169 
Lineata (Sepioloidea), Fér. et Orb. Céph. 240, t. 3, f. 10-18, 1834. — 

Sepiola lineolata, Quoy et Gaim. 
Lineolata (Sepiola), Quoy et Gaim. Voy. Astrol., ii, 82, t. 5, f. 8-13, 

(tS) TCLS Reha en REM aE uD abled A ddd cs 157 
Liparoceras Hyatt. Bull’ Muss Comp: ZoolesinSas-e eee eee 228 
Lissoceras, Bayle. Jour. de Conchyl., 5d ser, xix, 34, 1879. — Hap- 

loceras, Zittell. 
Lituina, Linck. 1807. = Spirula, Lam. 
Latuites, Breyn. Diss.) Phys. 20, 1782. 0. 02. o's 46s 3) tae eee 21 
Tituumeulias,  Barrandeny lS 6 ee cee lelsctelel-cide eee eee eae 218 
Lituus, Brown. Nat. Hist. Jamaica, 1756. Gray, B. M. Cat., 115. 
= Spirula, Lam. 

Lobipennis (Onychoteuthis), Dall. Am. Jour. Conch., vii, 96, 1872. 170 
Mobites; sMojsisy - Alo. \Geols serehs:y wal. tyres horeretetsleie tetera 240 
Loliginiformis (Sepioteuthis), Leuckart (sp.). Riippell, Atlas, Reise, 

Gs 21.6, of. ds TS28s . x covesscle ois ace elastin onc oe eel See 152 
Loligo (Pliny), Lamarck. Mém. Soc. H. Nat., 1799........... ..105, 141 
Loligo (Sepia), Fabr. Faun. Greenl., 359. = Onychoteuthis Banksii, 

Leach. 
Loligo (Sepia), Linn. Mus. Adolph, Fred., 94, 1754. — L. vulgaris, 

Lam. 
Loligo (Sepia), Linn. Syst. Nat. Edit., xii, 1095, 1767. — Ommas- 

trephes sagittatus, Lam. 
Loligo (Sepia), Linn. (pars.) Syst. Nat. Edit., xii, 1095, n. 4, 1767. 

— Ommastrephes todardus, Chiaje. 
Loligopsis, Lam. Extr. d Cour., 1812....... 5 snes ooh ohare pen eeRe eee aa OG G2 
Loligosepia, Queenstedt. F. Wurtemb., 252, 1843. — Belemnosepia, 

Agass. 
Loliolus, Steenstrup. Kel. Dan. Vidensk. Skriv., ser. v, iv, 1856..105, 150 
Longimanus (Octopus), Fer. — 0. OCuvieri, Orb. 
Longimanus (Onychoteuthis?), Steenstrup. Vidensk. Meddel., 120, 

TBGG oc ois tnd teas th toler Eee ie, Led ee aya 
T.ongipes (Octopus), Leach. Zool. Misc., ili, 187, 1817.............. 125 
Loxoceras, McCoy. Carb. Foss. Ivel., 1844. — Orthoceras. 
Lunulata (Sepioteuthis), Quoy and Gaim. Voy. Astrol., ii, 74, t. 3, 
f. 7-13, 1835. — 8. Guinensis, Quoy and Gaim. 

Lunulatus (Octopus), Quoy. Voy. Astrol\, 11, 86, t: 6) f 1 291852 eeaaen 
Lycidas (Sepia),. Gray. B. M. Cat., 103, 184900). 23... shea 193 
Lytoceres, Suess. Akad. Wiss., lii, pt. 1, 78, 1865.............. 229, 246 

Macromphalus (Nautilus), Sowerby. Thes. Conch., ii, 464, t. 98, 
£. As ial ove e ais ale eb shes iageverehnra ie tah ania ate eee 215, 216 

Maconodm (Octopus), Sangiovanni. Ann. Se. Nat., xvi, 319, 1829. 
— O. Cuvieri, Orb. 

Macrophalma (Loligo), Lafont. Faune Gironde, No. 46. Actes Soc. 
Linn. Bordeaux, xxviii, 274, t. 15, 1872 rd 
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Macropus (Octopus), Risso. Hist. Nat. Eur. Merid., iv, 3, n. 3, 1826. 
= O. Cuvieri, Orb. 

Macroscaphites, Meek. U. 8. Geol. Survey Terr., ix, 414, 1876. — 
SAG rOb Heap bibee.. PAT KLMSOD ae: srcheisiters; a8 p>. <iajrsiay516/ay'o o¥stetape) «be: win Sain 221 

Macrosoma (Rossia), Delle Chiaje (sp.). Mém. xx, Anim. Invert., i, 
Healers EN Te a Action, sis gman eapatetes ae «aude oo ceauataber oe aan dae Sho a.e 159 

Maculata (Cranchia), Leach. Tuckey, Exped. to Congo, 410, 1817... 162 
Madagascariensis (Sepioteuthis), Gray. B. M. Cat., 80, 1849 yates Rare} s 152 
Magna (Loligo), Rondeletius. Gray, B. M. Cat., 70, 1849. — L. vul- 

garis, Lam. (part). 
Magna (Loligo), Adams. Genera Rec. Moll., t. 4, f. 3. — L. For- 

besii, Steenstrup. 
Major (Loligo), Aldrovandi. Gray, B. M. Cat., 70, 1849. — L. vul- 

garis, Lam. 
Major (Sepiola), Tozzetti. Bull. Mal. Ital., ii, 230, 1860. — S. 

Sepiola, L. 
Major (Sepioteuthis), Gray. Spic. Zool., 3, t. 4, f.1................ 154 
Mamillata (Sepia), Leach. Fér. et Orb. Céph. Seiches, t. 4*. — §. 

tuberculata, Lam. 
Margaritifera (Enoploteuthis), Riippell. Gior. Gabin. Messina, xxvi, 

Pee eAL CL SAA ceo tee se ad Sysiin Shy d cyeeIe Se aes game atareyerahe id= & o: rapatet ate ke Fors 172 
Marmore (Loligo), Verany. Mem. Acad. Turin, i, t. 5, 1837. Céph. 

Medit., 95, t. 37, 1852. — L. media, Linn. 
Mauritiana (Sepioteuthis), Quoy et Gaim. Voy. Astrol., ii, 76, t. 4, 

Py ele SS RS ei es Caen ne ee eee hee 152 
Maxima (Loligo), Blainv. Dict. Sc. Nat., xxvii, 140, 1823. — Om- 

mastrephes todarus, Chiaje. 
Maximum (Cymbium), Gualt. = Argonauta Argo, L............... 139 
Media (Loligo), Jeffreys (e# tpso) non Forbes and Hanley. = L. 

pulchra, Blainy. 
Mediandiouco) meamn Syst: ING. cases 0.5 +. «cid aislowd see tee 149 
Media (Sepia), Barbut. Gen. Verm., 75, t. 8, f. 3, 1788. — Ommas- 

trephes sagittatus, Lam. 
Mediterranea (Loligo), Targioni Tozzetti. Bull. Mal. Ital., ii, 220, 

t. 7, f. 9, 1869. = L. vulgaris, Lam. 
Medora, (Octapus), Gray. B.M..Cat., 14, 1849. 2.00.02 22 sejosteiee «orale 123 
Meekoceras, Hyatt. Bull. U. S. Geol. Surv. Terr., v, 111, 1879...... 222 
Megalops (Cranchia), Prosch. Kongl. Danske Vidensk. Selsk. 

Sicriftcso seris ty 64; te fi 4-6 1847 on scc5 5 0 old acide ig teanele sate te oie 162 
Megaloteuthis, Kent. P. Z.S., 181, 489, 1874. Said by him to = 

Ommastrephes, ibid., 489. 
Megalocyathus (Octopus), Couthouy, Gould. Moll. Wilkes Exped., 
AE O BE, BONE. LOBOS paisemetione 2 ait iocta eh th ola emer eee reeset sale 124 

Megaptera (Architeuthis), Vervill. Am. Jour. Science, 3d ser., xvi, 
POEL Sine wih & afea.caisje's « VelosTa aicllaters «ff k Rite Sfcne amigansera sa ce etre S acas 187 

Megasiphonia, d’Orb. 1847. = Aturia, Bronn. 
Melia, Fischer. Bull. Soc. Mosc., i, 2385, 1829. = ? Cameroceras, Con. 
Membranaceus (Octopus), Quoy. Voy. Astrol., ii, We t. 6, f. 5, 1832.. 124 
Meneghinii (Loligo), fo (sp.). Ceph. ex. Sicil., t. 2, f.1. Céph. 

Méd., Ge SAM TCO, LSD Qi8 oa) tye!) see tae: eeyaen ie ate ee areye e) srarate ate cvakelaeete 146 
Mestus (Sepia), Gray. B. M. Cat., NOS) A S49 Seite tiistntere«) » = «suave! cusertins 197 
Microcephala (Loligo),, Lafont. Faune Gironde, No. 48, Actes Soc. 

ihinn- PB ordeauxs xvii, 2 label 4, US 2a. cersrrats aciaate cere etelos 146 
Microceras, Hyatt. Bull. Mus. Comp. ZOOl athe s Omer atts = <avet sacetd fone: 228 
Microcheirus (Sepia), Gray. B. M. Cat., "107, 1849. = 8. inermis, 

Hasselt. 
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Microcosmos;: (Sepia), Ibi 'a-84.\.c.ttases cree cere ne oon eeeiieetein siete 76 
Microderoceras, Hyatt. Bost. Proc., xiv, 23, 29, 1870. Not form- 

ally characterized. Allied to Microceras (Liparoceratide). 
Microstomus (Tremoctopus), Regnaud (sp.). Mag. de Zool., 23, 

PS80 noise bcd Ss Tbs see oe ihe. SUSE Is ate na Ree Std one ten eee atone 130 
Mimus (Octpus), Gould Moll. Wilkes Exped., 473, f. 587, 587 @.... 117 
Minima (Loligo), Fér. (sp.).  Cranchies, t. 1, f. APO T8308 sam soe 150 
Minima (Sepiola), Lesueur. Jour. Phila. Acad., ii, 100, 1821. — 

? Loligopsis Peronii, Lam. 
Minor (Loligo), Aldrovandi. Gray, B. M. Cat., 76, 1849. — L. 

media, Linn. 
Moline (Onychoteuthis), Leach. Berl. Trans., t. 4, 1818. = Ony- 

choteuthis) BanksiiMbeach 53.205 eek bee els earners 168 
Moline (Onychoteuthis), Licht. Isis., 1592, n. 2, 1818. — Enoploteu- 

thistuneuiculata,"Molinaysste..22 totes cece ate eens 85, 172 
Molleri (Rossia), Steenstrup. Ann. Mav. N. H., 2 ser., xx, 94, t. 3, 

el Ma ko) er a aC Ae etal Monta hamrAseme Gh e wo root 159 
Mollis (Octopus), Gould. Moll. Wilkes Exped., 479, f. 592, 1852.... 112 
Monachus | Architeuthis}, Steenstrup. _npolia Atlantica, t. 1, f. 1, 2. 

1857. Verrill, Am. Naturalist, ix, 23, figures 1-6, 10, 11, 1875. "82, 184 
Morrisii (Abralia), Verany (sp.). Mém.. Acad. Torino. t de tates 
TBM abe is tetee wai Sate clog eed aye eee DN ie ce aia oie eee 178 

Mortoniceras, Meek. U.S. Geol. Survey Terr., ix, 448, 1876........ 2387 
Moschatus (Eledone), Lam. (sp.). Mém. Soc. Hist. Nat. Paris, i, 

Bote Se AW OO sia itm ae us oe a a ee eae 
Moschatus (Octopus), Raf. Précis Découv. Somiol., 28, 1814........ 126 
Moschites, Schneider. Samml. Verm. Abhandl. — Eledone, Leach. 
Moschites (Octopus), Carus. Nov. Act. Acad. Nat. Cur., xii, i, 319, 

t. 32, 1824. — Eledone moschatus, Lam. 
Moschites (Sepia), Herbst. Einleit., 80, No. 5, t. 389. — Hledone 

octopodia, Pennant. 
Mouchezi (Architeuthis), Vélain. Comptes Rendus, lxxx, 1002, 1875. 

Gervais im. Jour: de Zool., lv, S8..18tdn ces are ee eee eee 184 
Mouchezia, Vélain. Archives Zool. Expér., vi, 83, 1877. = ? Om- 

mastrephes, d’ Orb. 
Moulinsi (Loligo), Lafont. Faune Gironde, No. 45, Actes Soc. Linn. 

Bordeaux, xxviii, 274, 1872. = L. neglecta, Gray. 
Mucronata (Sepia), Raf. Précis des Découv. Somiol., 29, 1814...... 198 
Mulleri (Cirroteuthis), Eschr. Nov. Act. Acad. Nat. Cur, S XcVaUly oe 

G2oeitis 4OPAT. AS. Wie. A de ees Sekt tie, Go eater eee reece 130 
Munsteria, Deslongchamps. Mém. Soc. Linn. Norm., 1835. = Trig- 

onellites. 
Mygaro (Ocythe), Rang. Hist. Nat. Eur. Merid. = Tremoctopus 

violaceus, Chiaje. 
Myrsus (Sepia), Gray. . Bs MCat.s°108; 1849): . 5° 1). nest eee 197 

Nautiloceras, d’Orb. Pal. Strat., i 112, 1847. — Gyroceras. 
Nautilus, /Breymius: Wisse li le 5 2b ee eye tercieorers tell Ree tereierees 214 
Navicula (Argonauta), Solander. Port. Cat., 42, 1055.—A 

nodosa, Sol. 
Naviformis (Argonauta), Conrad. Jour. Ans., 2 ser., ii, 334, 1854. 

Poli. Test. Sicil., iii, t. 40, f. 2, 3. = A. hians, Sol. 
Neglecta (Loligo), Gray. B. M: ’Cat., Op USA O iit epaetesyeiats cl eeeleeeepeterere 147 
Nigra (Sepia), Bose. Vers, i, 47%, 1802. — ?Ommastrephes gigas, 

Orb. 
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Nitida (Argonauta), Lam. An. s. Vert., vii, 653, 1822. — A. hians, 
Sol. 

Niveus (Octopus), Fer. Orb. Tab. Méth. des Céph., 54, 1826. = 
O. aculeatus Orb. 

Nodosa (Argonauta), Solander. Portl. Cat., 76, 2120, 17............ 140 
Northoceras, Bantanides canoer ete el See ese 2 2s 213 
Northoceras, Eichwald. Leth. Ross., i, 1193, 1859. — Tretoceras, 

Salter. 
Notosiphites, Duval. Belemn., 23, 29, 38. — Belemnites, Lam. 
Nouryi (Argonauta), Lorois. Révue et Mag. Zool., 9, t. 1, f. 5, Jan., 

SEND braids ce IESE Satond O° Gaid O10" RCSA gira ies Ream . 188 

Oceanicus (Ommastrephes!, Orb. Céph. Acét. Calmars, t. 21. Om- 
mas., t. 1, f. 1416, 1839. — O. Oualaniensis, Lesson. 

Oceanica (Sepiola), Orb. Moll. Viv. et Foss., t. 10, f. 18, 1845. — 
S. Sepiola, L. 

Oceanus, Montf. Conch. Syst., 1808 — Nautilus, L. 
Ocellatus (Octopus), Fer. Orb. Mém. Céph. Acét. Poulpes, t. 9, 

upper fig., 1835. — O. membranaceus, Quoy. 
epepeda (Bledone), Pennant (sp.). Brit. Zool., iv, 53, t. 28, f. 44, 
IPT Too BS sien Oe SIS Se ata CRO a SLE Cre Re eae er as tl 129 

Octopodia (Octopus), Linn. Syst. TE ee eh ee ee 113 
Octopodoteuthis, Riippell and Krohn. Archiv. fiir Naturg., i, 47, 

1845. = Verania Krohn. 
Cena amiss Cuma welateyenny 2 sclhaneenbla ich ieeseoe Ramos Bee Gea aoe 104, 109 
Octopus (Sepia), Bose. Vers. i, 47. = Octopus vulgaris. 
Octopus (Sepia), Molina. Chili., p. 173. = 0. Fontanianus, Orb. 
Ocythoé, Leach. Zool. Misc., iii, 1387, 139, 1817. — Argonauta, 

LETT OVS eS eke esc ap a Ne ee sh Sia et tat Pod eng 
Ocythoe, Raf. Précis Découv. Somiol., 28, USI wee ad SATS 182, 138 
Oecotraustes, Waagen. Benecke’s Geogn. Pal., ii, 1869. = Section 

of Ammonites. 
Officinalis (Sepia), Audouin. Expl. Egypte., t. 5, t. 1, f. 3, 1827. 

= §. Savignyi, Blainv. 
Officinalis (Sepia), var. B. Lam. Mém. Soc. Hist. Nat., 7, 1799. — 

Sepioteuthis sepioidea, Blainv. 
Officinalis (Sepia), Linn. Faun. Suec., n. 2106............ 39, 57, 63, 188 
Olcostephanus, Neum. Zeit. Deutsch. Geol. Gesell., xxvii, 1875.... 260 
Ommastrephes, d’Orb. Moll. Viv. et Foss. i, 412, 1845......... 106, 175 
Ommatostrephes. * — (Correction of ) Ommastrephes. 
Omphalia, De Haan. Monog. Ammon., 51. = Nautilus, L. 
Pneoceras, Hall; S.G. of Cyrtoceras.; <..554-e sae seat ere 211 
Onychia, Lesueur. Jour=AcoN: S Philad:, i, 98, 18212 525...-..- 106, 171 
Onychoteuthis, Lichtenst. Berl. Acad., 1818................... 106, 168 
Ophidioceras, Barrande. 1867. —S. G. of Lituites................ 213 
Ophioceras, Barrande. 1865. = Ophidioceras. 
Ophioceras, Hyatt. Bull. Mus. Comp. Zool., i, 75.................. 226 
Oppelia, Waag. Benecke’s Geogn. Pal., ii, 1869..... eR etapa ete are ohorans 254 
Orbignyana (Sepia), Fér. Orb. Tabl. Méth., 66, 1826.............. 198 
Ormoceras, Stokes. Phil. Mag., xiii, 388, 1838. =S5. G. of Ortho- 

ECTS ches APA eae hn COVER RY OE nas cial last RA eae a Ste 209 
Ornata (Sepia), Rang. Mag. de Zool., 76, t. 101, 1887.............. 195 

* Corrections of scientific names are scarcely allowable; it is preferable to retain 
original names with all their faults, and thus have a settled nomenclature rather 
than allow changes, which (made with good reason in this instance) may not always 
meet with unchallenged acceptance. 
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Omayis (Octopus), Gould. Moll. Wilkes Exped., 476, f. 590, 590 a, i 
oll) eer ee EAS. 6AM mart oadinicnd gbinudo.ciqonts 2 

Orthoceras; Breyn. - Dissiasl2.c8.ulis2 enn eee ee eee eet erie 208 
Oryzata (Argonauta), Meuschen. Mus. Gevers., 252, No. 183. = A. 

nodosa, Sol. 
Osogadium (Loligo), Rafin. Précis Découv. Somiol., 29, 1814...-... 150 
Oualaniensis (Ommastrephes), Lesson (sp.). Zool. Voy. Coquille, 

R40 te de £2; 1880s ecekhc< eoistid Pie bse eo Ser eie ee eee 180 
Ovata (Sepioteuthis), Gabb. Am. Jour. Conch., iv, 193, t. 17, 1868. 153 
Owenia, Prosch. Kongl. Danske. Vidensk. Selsk. Skrift., ser. v, i, 

64, 1847. = Cranchia, beaches shine eis see ate ee eee 162 
Oweniana (Sepiola), Fér. et Orb. Céph., 229, n. 1, Sepioles, t. 3, f. 

120; AUBSO nak eared a ate euch e ei Sore Secale ehatatere O accel eine aL On eta eee 156 
Owenii (Argonauta), Adams and Reeve. Voy. Samarang, Moll. 4, t. 

By Be EBA fs cieccie arate Miae te, uidieune oketers nlevcle els ations = easy te ee eee eee 187 
Owenii (Enoploteuthis), Verany. Cat. Anim. Invert. Genova, 17, 29, 

INO; 545 t. 6; f: 2; 3. Céph: Médit., 84) 6, 30) feed, 180 2h ae eee 173 
Owenii (Rossia), Ball. Trans. Roy. Irish Acad., 1843. Ann. Mag. 
Nw; 2x, B49) 1842.2 ewe saw nejececege wh Meteue tice Bie eet Re neon 159 

Oxynoticeras, Hyatt. Proc. Bost. Soc. N. Hist., xvii, 230, 1874..... 237 
Ozzena, Rafinesque. Anal. Nat., 129, 1815 (not described). — Ele- 

done, Leach. 

Parasira, Steenstrup. Vidensk. Meddel. Copenhagen, 332, 1860..104, 132 
Pacifica (Argonauta), Dall. Am. Jour. Conch., vii, 95, 1872. — A. 

Argo, Tint cs cae acisnes alebien (supe ce ee toes ee 138 
Paclites, Montf. Conch. Syst., i, 1808. — Belemnites, Lam. 
Paleosepia, Théod. 1844. — Belemnosepia, Agass. 
Paleoteuthis, Orb. Moll. . Viv. et Foss., 1847. — Rhyncolites. 
Paleoteuthis, Roemer. — Sepia, Linn. 
Pallida (Loligo), Verrill. Rep’t U.S. Fish Commissioner, 441, 635, 

t. 20, f. 101, 101 a, 1873. Am. Naturalist, viii, 168, 1874, ix, 30, f. 
Jy By Dy MOUD wre sx acc seco: oie cheia cleus Siisteyats ee ole /e oislaiste aeons Cee ioe 143 

Palpebrosa (Rossia), Owen. Ross’ Voyage, N. H., 93, t. B, f. 1 and 
GAC; ABBA ce. ssid (alors ete e! eareyats siete rereveyeusehe ar Seis Sete ARE ee ene 158 

Panceri (Rossia), Tozzetti. Bul. Mal. Ital., ii, 231, 251, t. 7, f. 7, 
VBGC9E sais, swe aw hb et Se} care Se oteie v eesereestoee slater Soe tee ee Eee 159 

Fapillata (Sepia), Quoy et Gaim. Voy. Astrol, ii, 61, t. 1, f. 6-14, 
1832. — S. tuberculata, Lam. 

Papillifera (Rossia), Jeffreys. Brit. Conch., v, 134, 1869........ 160, 161 
Papyraceus (Nautilus), Davila. Cat. Syst., i, 108, No. 87. = Argo- 

nauta hians, Sol. 
Papyraceus (Nautilus), Martini. Conch. Cat., i, 230, t. 17, f. 157. 
— Argonauta Argo, L 

Papyria (Argonauta), Conrad. Jour. A. N. 8S. Philad., 2 ser., ii, 
381, 6.734, fl 8b4., = =A Aro: linn ero cease eee eee 138 

Parva (Loligo), Rondeletius. Gray, B. M. Cat., 76, 1849. — L. media, 
Linn. 

Patoceras, Meek. Geol. Survey Terr., ix, 485, 1876. —S. G of Heli- 
COCELAS, «CORD s wows ssn eee 3 BOs els eo perce oeies aoe eae eerie 223 

Pavo (Loligopsis), Lesueur (sp.). Jour. Philad. Acad., ii, 96, 97, 
Plate* 1821 rae wis cc eiese os che ects e Whore stain are sp eieale eee siete teins ORT ener 162 

Pavo (Loligopsis), Gould. Invert. Mass., 2d edit., t. 26. — Ommas- 
trephes  illecebrosa; Les... 382 j2cciccier cose eee ences core ee eene 163 

Pealii (Loligo), Lesueur. Jour. Philad. Acad., ii, 92, t. 8, f. 1, 2, 
1821 222. eeeeetee es we'd see een ce clotsleie are/eiee eeieeier ei teeters 142 
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Pedum, Humph. Mus. Colon., 5, 1797. — Spirula, Lam. 
Pelagicus (Ommastrephes), Bosc. (sp.). Hist. Vers., i, 46, t. 1, f. 1, 
PN es arate cic Svs Sin adn cemteMing gah Re Oe) Fee a oho) ea Eten! ATC pave fo sais e 181 

Pelecoceras, Hyatt. Bull. Mus. Comp. Zool., i, 98............------ 231 
Peltarion, Deslongchamps. Bull. Soc. Linn. Norm., iii, 153, 1858. 

=O HerculuamyoteNenitbopslsererie cs elt scielels cae ato ratadel vee (actl eke 269 
Peltoceras, Waag. Rec. Geol. Survey, India, 1871................. 266 
Penares (Fidenas), Gray. B. M. Cat., 95, 1849..... 0... ..s000s-ees. 157 
Pennanti (Octopus), Forbes. — Eledone octopodia, Pennant. 
Eeeaiapices (Onychia), Orb. (sp.). Voy. Am. Mérid., 39, t. 3, f. 5-7, 

ileBIN, Sb dad cen Genk eto Go Dols Coo nooo ae HES HOAGeORoobten abociorad swe 
Perforatus (Nautilus), Conrad. Jour. Acad. Nat. Sci., Philad., 2 

ser., i, 213, 1849. Am. Jour. Conch., ii, 101, 1866. — N. umbili- 
catus, Lister. 

Perisphinctes, Waag. Benecke’s Geogn. Pal., ii, 1869............. 259 
Perlucida (Cranchia), Rang. Mag. de Zool., 67, t. 94, 1837. — ? Om- 

mastrephes laticeps, Owen. 
? Peronii (Loligopsis), Lam. Cours. de Zool., 125, 1812............. 164 
Peronii (Octopus), Lesueur (sp.). Jour. Phila. Acad., ii, 101, 1822. 

==" 0) pustulosus, Péron. 
Peronii Gsyoudillen), Jiphone Crotty Be Weiss songs oucoemous veebonoodeDS 205 
Eeronoceras, Eyathe bull. Mus. (Comps Z00l..4, 80.5.2 f).adcee |= 229 
Perothis, Esch. Rathke, Mém. Acad. St. Petersb., ii, 1835. == Loli- 

TO PSUSy Mb aTIMvE eee yeeki ct erty Sas bievetch Nears muchas lye aeclareke Sina teraieen tt atekerene’e 164 
Pharaonis (Sepia), Ehrenberg. Symb. Phys. Sep. No. iy ISB == ts). 

Savignii. Blainy. 
Philonexis, Orb. Céph. Acét., 1839. — Tremoctopus, Chiaje. 
Ehrasmoceras, Brod. Hdin» Phil, Jour.,. xvii, 1834... 402.2. a. ste 212 
Phragmolithes, Conrad. N.Y. State Rep. 118, 1838. — Phragmoceras. 
Phylloceras, Suess. Sitzb. Wien Akad., lii, 1865............ ... 229, 250 
Phylloteuthis, Meek and Hayden. Proc. "Acad. Nat. Se., Philad., 

imal OOO Me set caro © Srovsyo cate tense She cere Ste Sretone zetia geisha eet RPS Rett ete 105, 155 
Phymatoceras, Hyatt. Bull. Mus. Comp. Zool., i, se MLSE Ses stant hs een 230, 
Pictus (Octopus), Blainv. Faun. Franc. Moll., 8 8, No. 6. = Para- 

sira catenulata, Fer. 
Pille (Ommastrephes), Verany. Céph. Médit., 112, t. 36, f. d-g, 

1852. = O. equipoda, Ruippell. 
FeMOCETAS AS AlGEL DLC D ON. caw hate ar a sea ai oe odor ct OPS ea 211 
Pilosus (Octopus), Risso. Hist. Nat. Eur. Merid., iv, 4, No. 5, 1826 126 
Rinacoceras)) Mojsis:. Abby Geol: Reichs:, viyosce ones sete s oe ae 241 
Pinnoctopus, Orb. Moll. Viv. et Foss., i. 193, 1845... ..- 5.222... 104, 128 
Pironneauii (Loligo), Souleyet. Voy. Bonite, ii, 20, t. 2, f. 1-5, 1852. 

— Ommastrephes equipoda, Riipp. 
Piscatorum (Loligo), La Pyiaie. Ann. Sc. Nat., iv, 319, 1625. — 
Ommastrephes sagittatus, Lam. 

Placenticeras, Meek. Proc. Am. Philos. Soc., xi, 429, 1870. U.S. 
Geoltisurvey Lerr, 1x, A625 186i 5 ciate ete i soiere taepaie ne ehenerele ata aie chs 238 

Plagioptera (Loligo), Souleyet. Voy. Bonite, ii, 24, t. 2, f. 14-22. — 
L. cardioptera, Péron. 

Planpon (Sepia); Gray. B. M.. Cat., 104, 1840. 0... 6 ose clos cole lie 194 
Planorbites, Lam. Prodr., 80, 1799. Not identified. 
Planulites, Miinst. (non Lam.). Plan. des Ficht., 1832. — Clymenia. 
Platinites, Rafinesque. Jour. de Phys., lxxxviii, 1819. — Belem- 

nites, Lam. 
Platyphillus (Onychia), Orb. Weinkauff Cat. Eur. Meeres Conchyl., 

46. =? O. peratiptera. 
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Platypleuroceras, Hyatt. Bull. Mus. Comp. Zool., i, 92...........- 232 
Platyptera (Onychoteuthis), Orb. Moll. Voy. Amér. Mérid., 41, t. 3, 

f. 8, 11, 1885. — Onychia peratiptera, Orb. 
Plei (Loligo), Blainv. Jour. de Phys., 142, 1823. Fer. and Orb., 

Céph. Aicét.; Calmamsartic 16564, 24, e09 Slane. se eine tee en eee 148 
Plesioteuthis, Wagner. Abhandl. Acad. Miinchen, viii, 1860... .106, 175 
Pleuroceras, Hyatt, Bull. Mus: Comps) Zool, 15.8955... 522 eeee 232 
Poeyianus (Loligo), Fér. Céph. Acét. Calmars, t. 19, f. 1, 2, 3, 1833. 
= L. Brasiliensis, Blainv. 

Polita (Argonauta), Conrad. Jour. A. N. §., Philad., 2d ser., ii, 
333, 1854. — A. Kochiana, Dunker. 

? Polorthus, Gabb. Proc. Philad. Acad., 366, 1861. Ibid., 259, 
RoI rok Gt SMe IE ner ahaa Heo aunty Serica CNB Soo me de SoU: 270 

Polycronites, Troost. 5th Rep. Tennessee, 1840. Not clearly de- 
fined. ? = Gyroceras. 

Polyonyx (Enoploteuthis), Troschel. Archiv. fiir Naturg., i, 67, t. 4, 
|e! Pi tol pe A Ao Oem rm enna: Gat ee ba cure Sado Oalsc.< « 173 

Polypus, Owen. Trans. Zool. Soc., 1838. — Eledone, Leach. 
Polyzenia (Octopus), Gray. B. M. Cat., 13, 1849. 255.350 aes AGERE 122 
Pompilius (Nautilus), Linn. Syst. Nat. edit. xii, 1161, 1767. .24, 96, 215 
Poradragus, Montf. Conch. Syst., i. 1808. — Belemnites, Lam. 
Poterioceras, McCoy. Carb. Foss. Irel., 1844. — Gomphoceras. 
Princeps (Architeuthis), Verrill. Am. Jour. Sci., 3d ser., ix, 181, t. 

5, f. 14, 15, 1875, x, 214, 1875. bia, xiv, 425, 1877. Verrill, Am. 
Naturalist, Tbiey key) ty Bay PADS AT 1875 | alee idig Byece = cane pee 185 

Prionocyclus, Meek. Hayden’ s 2d Amn, Rept. U. S. Geol. Survey 
Terr, 2981S 72k io icincare mei aie aaleye enters citer site cy etole oe oe seet ee 237 

Prionotropis, Meek. U.S. Geol. Survey Terr., ix, 453, 1876. — 8. G. 
of Prionocyelus;(Meekes: © <4..2i3s scjSeteiek beaks «Sash eee eee 237 

Probatio (Ocythe) Leach. Phil. Trans. = Argonauta Argo, L. 
Proboscideus (Dinoteuthis), More. Zoologist, p. 4526, 1875. = 

Architeuthis monachus, Steenstrupe: s.c.s.) oes sees 80, 185 
Prototypus (Spirula), Péron. Voy. Austral., t..50, f. 4, 1804. = 8. 

Peronii, Lam. 
Pseudobelus, Duval. Belemn., 113. = Belemnites, Lam. 
Pseudonautilus, Meek. Geol. Survey Terr., ix, 491, 1876. —S. G. 

of INiamtilans, Wis, eve, foo ores ihe, we'd core tyes woter avec tred cotta One Re ee eterno 217 
Psiloceras, Hyatt. Bull. Mus., Comp.. Zool. 1572 2-25. cenecte Seana 226 
Eteronautilus) Meek. Am: (Jour Scie lobuiseor liane ae 214 
Pteropus (Ommastrephes), Steenstrup. Revue et Mag. Zool., 31, 
ASG fecwiedide ee Taicisis Sais ha eahs ol aeSieto se. chalet ene ee eee 75, 179 

Pteroteuthis, Blainv. Dict. Se. Nat., xxxii, 174, 1824. — Loligo, 
Lam. 

Ptiloteuthiss Gabb webale Calta 28 eS Ot eerste eaters 155 
Ptychites, Mojsis.. Abb: Geol. Reichs., visi...) 20 «sce eicl seme 241 
Ptychoceras d’Orb. Pal. Franc. Terr. Crét., i, 554, 1841........ 220, 247 
Pulchra (Loligo), Blainv. Dict. Sc. Nat., xxvii, 144, 1823. Vérany, 

Céph.AMGdits, te BALL. 12 delisicint seats s noice ir ete ane eet 146 
Punctata (Loligo), De Kay. Moll. N. be 3) ite daniel C4357 —wlas 

Pealii, Lesueur Pe atc ny aI G0. c Ce ee Oe C 45, 142 
Punctata (Ocythoé), Say. Trans. Roy. Soc., 107, 1819. — Argo 
NEBL RES) (aiqn an BOOnSAeIHn o> LS oO dihtn opo oar bSocdopaob’ls sack « 140 

Punctatus (Anisoctus), Raf. Good Book, 65, 1840. Binney and 
Tryon’s Rafimesque, 95. .... 2... Mpe = ee emssieeieer oe = =e 150 

Punctatus (Octopus), Blainy. Dict. Se. Nat., xiii, 195, 1824. — 
Argonauta hians, Sol. 
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Punctatus (Octopus), Gabb. Proc. Cal. Acad. N.S., ii, 170, 1862. 
45, 86, 117 

Pusillus (Octopus), Gould. Moll. Wilkes Exped., 478, f. 591, 1852...” 112 
Pustulosus (Octopus), Péron. Blainy. Dict. Sc. Nat., xliii, 186, 1826. 

Sea eEGLOMI, NSCSUCUN : foc cet ae setae = cic cis) sist. cd olsidaais c'cie wa.sls.s 126 

Quoyanus (Tremoctopus), Orb. (sp.). Voy. Amér. Mérid., t. 2, f. 
Bee eee ae «cis Bc as vicinal rare tens em as citle cievela'c ce sire’ save ois sie.so'ae 131 

Rangii (Loligo), Fér. Céph. Acét. Calm., t. 19, f. 4-6, 1833. = L. 
vulgaris, Lam. 

Rappiana (Sepia), Fér. Céph. Seiches, n. 10, 1854. —§. latimanus, 
Quoy et Gaim. 

Raricosta (Argonauta), Blainv. Dict. Sc. Nat., xliii. 213, 1824. — 
A. hians, Sol. 

Raricyathus (Octopus), Blainv. Jour. Phys., Ixxxvi, 398, 1824. = 
Argonauta nodosa, Sol. 

Recurvirostra (Sepia), Steenstrup. Mém. Acad. Copenhagen, v ser., 
iy SE CINCO Ghar eID Oa eRe eneictere) 255 78S © iris SRA cenit See ne ane 197 

Reinhardtii (Loligopsis), Steenstrup. K. D. Vid. Selsk. Skr., 5 ser., 
iv, 200. Oueiiot Dan. Viden. elskeqJOpolOGlieaserrct\hersrtte cette 165 

Reticularis (Octopus), Petagna. Rapelle delle Sc. di Napoli, 1828, — 
Parasira catenulata, Fer. 

Reticulata (Spirula), Owen. Adams, Voy. Samarang, 13, t. 4, f. 3, 
9, 10, 1848. — 8. vulgaris, Leach. 

Reynaudii (Loligo), Fér. et Orb. Céph. Calmars, t. 24, f. 1-8, 1839.. 148 
Rhabdoceras, Suess. Sitzb. Wien Alcala lintels Goketen te: -eisraccncrtele 219 
Rhabdoceras, Hauer. Sitzb. Akad. Wiss. Wien, LSGOc ssi. elesiete ct 245 
Rhacoceras, Hyatt. Bull. Mus. Comp. Zool., i, 86, iii, 59. = Phylio- 

COASMISUCSSING Acre Me cle che cio Fi cos oe Halas ee NA RCA RTE Ea Sree ia edacd ee 229 
Rhombus (Thysanoteuthis), Troschel. Archiv fiir Naturg., 1, 70, t. 

cob |e “TIP ee a fel eS Rg Uo eee eS cerio GA NAG ICIS MIT Cm aA marist 167 
Rhychidia, Laube. Faun. St. Cassian, 1869. — Peltarion, Deslong. 
Rubyricoucnes, s Haure-biguet.  WGUO i)... cj. sister. ote acs ralcln ole setantoas 269 
Rhyncoteuthis, Orb. Moll. Viv. et Foss., 593, 1847. — Rhyncolithes, 

Faure-Biguet. 
. Robustus (Ommastrephes), Dall. Verrill, Am. Jour. Sci., 3d ser., 

PETA G UO Orta 22 aia taper inicisis) «sia atepele sista iets aloe sure ealartien oabsemtomeie aeiate 183 
Rondeleti (Sepiola), Gesner. Gray, B. M. Cat., 92, 1849. — Sepiola 

Sepiola, Linn. 
Rossia, Owen. Appendix Ross’ Voyage, 1835.................. 106, 158 
Rostrata (Sepia), Orb. Céph. Seiches, t. 8, f. 6, 1826, t. 26, 1839.... 196 
Rouxii (Sepia), Orb. .Céph_Acét., 271, n. 3, Seiches, t. 19.......... 191 
Rubens (Sepia), Phil. Enum. Moll. Sicil. = 8. rupellaria, Orb. 
Ruber (Octopus), Cantraine. Malacol, 18. = O. Cuvieri, Orb. 
Ruber (Octopus), Raf. Précis Découv. Somiol., 28. =O. tubercu- 

latus, Blainy. 
Rufa (Argonauta), Owen. Trans. Zool. Soc., ii, 114, 1836.......... 140 
Rugosa (Sepia), Bowdich. Elem. Conch., t. 1, f. 1. —S8. officinalis, 

Linn. 
Rugosa (Sepia), Péron Mss. — Octopus Boscii, Lesueur. 
Rugosus (Octopus), Bosc. Act. Soc. Hist. Nat., Paris, t. 5, f. 1, 2, 
a ey area eects, Srate SLtn as wpbioiake oy he ae we tise ee Sete eesicls o.0 0's athe omer 116 

Rupellaria (Sepia), Fér. et Orb. Céph. Seiches, t. 3, f. 10-13, 1839.. 197 
Ruppellii (Histioteuthis), Verany. Cat. Anim. Inv. Genova, 17, 28, 

Novad,it..d., Ceph.< Médith) 117). 20)/21,, t8ae ake Jal oegeoe eae 166 

Bye 
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Rutilus (Onychoteuthis), Gould. Moll. Wilkes Exped., 482, f. 595, 
WSOR% steleicie = 25s 3.5 oc a eee ¥wrclele se clei Sie oe wieteieietaroee eters te sioereetet 169 

Seerichnites, Billings. Cat. Sil. Foss. Antic., 1866. Supposed to be 
the tracks made by a Cephalopod. 

Sageceras, Mojsis. ° Abh. Geol. Reichs., vi. ....2-. 2.0 sseeee eee 242 
vee (Loligo), Bowdich. Elem., t. 1, f. 2, 1822. = L. vulgaris, 

am 
Sagittata (Loligo), Lam. (pars.). Mém. Soc. Hist. Nat., Paris, 13, 

1799. = Ommastrephes todarus, Chiaje. 
Sagittatus (Loligo), Blainv. Dict. Sc. Nat., xxvii, 140, 1823. — Om- 

mastrephes Bartramii, Lesueur. 
Sagittatus (Ommastrephes), Lam. (sp.). Mém. Soc. Hist. Nat., 

Paris, pari, W799, sh 8. Ase ae s cteriele cn eeetlae ls Seaate ae ere 176, 177 
Salutii (Octopus), Verany. Céph. Médit., 20, t. 9, 1851. Mém. 

Acad.fTurin, 2 ser, 1510.38) WS86i tin. -.cciectine « eieise nie cereale 114 
pe ra (Mouchezis), Vélain. Archives Zool. Wik vi, 81-88, # 

» BPM RG, scecatalita ieitus «bide ietane eieis huave.oiaka ate elolecsate evel eloetmn es ater 9 
Sannionites, Fischer. 1844. — Cameroceras. 
Saphenia (Octopus), Gray. B. M. Cat., 11, 1849... 2.25.5 2tn sere elms 120 
Savignii (Sepia), Blainv. Dict. Sc. Nat., xlviii, 285, 1827.......... 194 
Scabra (Cranchia), Leach. Tuckey, Exped. to Congo, 410, 1817.... 152 
Seeurgus, Troschel. Archiv fiir Naturg., i, 41-47. 1857. Ibid., i, 

298; 18d8 0.5.2 RASS ARE olds oa ticle bite -c atctetels bi stetetas tere ties 104, 127 
Scaphanidia, Rolle. 1862. — Trigonellites. 
Scaphites, Parkinson. Org. Rem., iii, 145, 1811,............... 220, 261 
Schleenbachia, Neum. Zeit. Deutsch. Geol. Gesell., xxvii, 1875.... 248 
Sciadephorus, Reinh. and Prosch. Kongl. Dansk. Selsk. Nat. xii, 

1846. — Cirroteuthis, Eschr. 
Scrobiculatus (Nautilus), Dillwyn. Desc. Cat., i, 339. Gould, Proc. 

Zool. Soc., 21, 1857. — N. umbilicatus, Lister. 
Semipalmatus (Octopus), Owen. Trans. Zool. Soc., ii, t. 21, f. 12, 13, 

1836. = Tremoctopus Quoyanus, Orb. 
Sepia. linn. “Syst: Nat. Hdit:, x. 608,l/58..-se essa eee 106, 187 
Sepialites, Miinst. Beitr. z. Petref., vi, 1843. — Belemnosepia, ete. 
Sepiella, Gray. Brit. Mus. Cat., 106, 1849. — Sepia, L............. 195 
Sepioidea (Sepioteuthis), Blainv. Jour. de Phys., p. 133, 1825...... 153 . 
Sepiola, leach. Zool. Mises in, si, LSli i scecc scieeieck seer 105, 155 
Sepiola (Loligo), Bouchard. Moll. Boulonnais, 71, 1835. = Sepiola 

Sepiola, Linn. 
Sepiola (Sepiola). Linn. (sp.). Syst. Nat. Edit., xii, 1096, n. 5, 1767. 155 
Sepiolites (sp.), Minster. Beitr., 1843. = Beloteuthis, Mist. 
Sepioloidea, Orb. Moll. Viv. et Foss., 242, 1845. — Sepiola, Leach.. 157 
Sepioteuthis, Blainv. Dict. Se. Nat., Xxxii, ibs 1824 RAB Arata 105, 151 
Sicula ede aa ree Krohn. Wiegm. Archiv., i, 47, 1845. Ibid., 

1, 39, ts Qik. (DM ABET Siac, .o nciilen ceili cle ane ee lente aes 174 
ceeeceee "Titt. Ceph. des Tithons. 25 scien ceils soiree oleate 266 
Simplegas (part), Blainv. Dict. Sc. Nat., xxxii, 185, 1825. Said to 

= Nautilus, L., and certainly describes many other generic 
diagnoses. 

Sinensis (Octopus), Fer. Orb. Céph., 68, Poulpes, t. 9, lower fig., 
1835. — O. membranaceus, Quoy. 

Sinensis (Sepia), Orb. Céph. Seiches, t. 9, f. 1, 2, 1839. — 8S. inermis, 
Hasselt. 

Sinensis (Sepioteuthis), Orb. Moll. Viv. et Foss., i, 329, 1849...... 154 
Sinope (Sepia), Gray. B. M. Cat.) 106, 1849. 22.0) 22... cnc. ctamee se 195 
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Sloanii (Sepioteuthis), Leach. Gray, B. M. Cat., 82, 1849.......... 153 
Sloanii (Ommastrephes), Gray. B. M. Cat., 61, 1849............... 180 
Smithii (Enoploteuthis), Leach (sp.). Tuckey’s Exped. Congo. Ap- 
DOM sp Ad MOUs ete: c cs, Shh atotetele late teretas cteustelobers cts Alois’ o/spalale’e ae alee elaleiela 172 

Solenoceras, Conrad. Jour. Philad. Acad. N. 8., iv, 284, 1860. — 
? Ptychoceras, d’Orb. 

Solenochilus, Meek and Worthen. Proc. Philad. Acad., 47, 1870. — 
Cryptoceras, d’Orb. 

Sphenodiscus, Meek. Hayden’s 2d Ann. Rep., 297, 1872. Geol. Sur- 
vey Terr., ix, 462, 1876. —S. G. of Placenticeras, Meek...-....... 238 

Spiralis (Loligo), Fér. Dict. Class, n. 6, 1823. — L. media, Linn. 
Spiuula slam Systwclist. INateplSOies cease ce-ysc) arene se ser 108, 203 
Spirulirostra, d’Orb. Ann. Sci. Nat., xvii, 362, t. 11, f. 16, 1842.108, 
Steenstrupi (Loliolus), Dall. Am. Jour. Conch., vii, 97, 1872....... 151 
Stenoceras, d’Orb. Pal. Strat., i. 58, 1850. — Bactrites. 
Stenodactyla (Sepiola), Grant. Trans. Zool. Soc., i, 84, t. 11, f. 1, 2, 
CRS: Uo et ees Hen ee SOMO ECINE odor an ricrk ce CSE terete te cere 157 

Stenomphalus (Nautilus), Sowb. Thes. Conch., ii, 465, t. 97, f. 8... 216 
Subalata (Loligo), Gervais et V. Beneden (sp.). Bull. Acad. Brux., 

v, n. 7, 428, 1838. 
Stephanoceras, Waag. Benecke’s Geogn. Pal., ii, 1860............. 256 
Stoliczkaia, Neum. Zeit. Deutsch. Geol. Gesell., xxvii, 1875........ 264 
Streptoceras, Billings. Cat. Sil. Foss. Anticosta, 88, 1866. — 8S. G. of 
BSC LAS eco oa) 5 sy ralci's <:s\cie'e isa'e sie saterseeaeene ialslel oplate wnisle aieioels a otigam MS 211 

Striata (Argonauta), Perry. Conch., t. 42, f. 4. = Argonauta Argo, 
Linn. 

Subalata (Loligo), Gervais and Van Bened...........-........e00:. 144 
Subchymenia, da’ Orbs) \ Pall. Strat.; 1850 i ni tacts 5 Hae Malas oa tistek sivas 214 
Sublevis (Rossia), Verrill. Am. Jour. Science, 3d ser., xvi, 209, 
Re LO eee ta ot ainsi Sia wigia nip hoe Orde <a SED ald ae 161 

Subulata (Loligo), Lamarck (sp.). Mém. Soc. Hist. Nat., Paris, i, 
15, n. 3, 1799. — Loligo media, Linn. 

Sulcata (Argonauta), Lam. An. s. Vert., 99, 1801. — Argonauta 
Argo, L. 

Sumatrensis (Loligo), Fér. et Orb. Céph. Calmars, t. 13, f. 1-3, 
SEL rere si GUEST che wiRicdantatloiaiederaiaye oo SS alereuccal shemale Seem ataiem gph AAdeys 145 

Superciliosus (Octopus), Quoy. Voy. Astrol., ii, 88, t. 6, f. 4, 1832... 121 
RMCUCERAS, Ee tCLe: . VEIL. o5.0 sisiacn Jiclsialele binis ldo qaltatels Seleeeea a iteaterarae 212 

Taonius, Steenstrup. Oversigt Dan. Vid. Selsk., 83, 1861. — Loli- 
gopsis, Lam. 

Tehuelchus (Octopus), Orb. Voy. Amér. Mér.. 27, t. 1, f. 6, 7, 1835. 118 
Temnocheilus, McCoy. Carb. Foss. Irel. = ?S.G. of Nautilus...... 217 
Tentaculites, Schloth. Petref., 377, 1820. = ? Orthoceras. 
Tenuis (Nautilus), Martini. Conch. Cab., i, 235, t. 17, f. 159, 658, p. 

238, vignette, p. 221, f. 2. = Argonauta hians, Sol. 
Tetracirrhus (Octopus), Chiaje. Anim. Invert., i, 4, t. 4. Verany, 
CepnaMedity 25, 62.7, (bis. £).1,, 19025. \3thisieteemeies sto ia8' 119. 

Tetradynamus (Octopus), Raf. Précis Découv. Somiol., 28, 1814... 126 
Tetricus (Octopus), Gould. Moll. Wilkes Exped., 474, f. 588, 1852.. 121 
Teuthis (Aristotle), Gray. Brit. Mus. Cat., 76, 1849................ 149 
Teuthopsis, Deslongchamps. Mem. Soc. Linn. Norm., t. 3, f. 1-3, 
ERO beh etka wes 3s 1a:sninjarei deena laveaminglabeeteetoy sos a<joats 4 105, 154 

Thalamus, Montf. Conch. Syst., i. 1808. — Belemnites, Lam. 
Theca, Morris. Sharpe, Quar. Jour. Geol. Soc., ii, 1846. = 2? Ortho- 

ceras. 
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Thisoa, Mont. — Subgen..of Orthoceras, Breyn..........°......+-0- 210 
Thoracoceras, Fischer. Bull. Soc. Mosce., xvii, 755, 1844. — ? Camero- 

ceras. 
Thysanoceras, Hyatt. Bull. Mus. Comp. Zool., i, 86, iii, 59. = Lyto- 

COTASMSUCSS: 4 Fein aataisiccearncsass dle ae eiaike animes ce ee EE eee 229 
Thysanoteuthis, Troschel. Archiv fiir Naturg., 41, 1857............ 106 
Thysanoteuthis, Troschel. Archiy fiir Naturg. PALS D Tol! cee 166 
Tilesii (Loligopsis), Fér. Calmars, t. 1, f. 2, 3, 4, 1825. = L. chrys- 

ophtalmos, Tilesius. 
Tisoa, Marcel de Serres. = Thisoa. 
Titan (Architeuthis), Steenstrup. Spolia Atlantica, 1857........... 186 
Titanotus (Sczeurgus), Troschel. Archiv fiir Naturg., i, 51, t. 4, f. 
AON US Dieters lise, cies ores sborcuoresterelofele pulerelare oieote on lee ole lanes eens 127 

Todarus (Ommastrephes), Chiaje. Anim. Invert., iv, 161, t. 60...77, 179 
Touchardii (Loligo), Souleyet. Voy. Bonite, ii, 22, t, 2, f. 6-18, 1852. 

= Ommastrephes Coindeti, Verany. 
Tourannensis (Sepia), Souleyet. Voy. Bonite, ii, 33, t. 3, f. 6-12, 

1852. — 8. inermis, Hasselt. 
Toxoceras, d’Orb. Pal. Franc. Terr. Cret., i, 472, UQ4D vc cuseleettete 219, 247 
Trachyceras, Laube. Sitzb. K. Akad: Wiss:, 7, 1869..2.2-2-2c-- 232, 245 
Trachyteuthis, Meyer. 1856. — Coccoteuthis, Owen. 
Trematodiscus, Meek and Worthen. Proc. Acad. Nat. Sci., 147, 

LS6DS a Rai whose alolsiala iets genial seid te eR evaas eo evomis clelelc ae Grae toe eee 217 
Tremoctopus, Chiaje:: Mem 1830 pec c ae warelevctoitereieeiisiersraeneeee 104, 180 
Tretoceras, Salter. Quar. Jour. Geol. Soc., xi, 1857. —?S. G. of 

Orthocerasna3 cassie Shoe P eds Abe oes SOR eee eRe eee 210 
Tricarinata,(Loligo), Gray. B. M:Cat., 73):1849). 20). ..5 2 sete 148 
Trichocephalus acetabularis, Chiaje. An. senza Vert., 223, 1825. — 

Hectocotyle of Argonauta. 
Trigonellites, Parkinson. ‘Org..Rem., ii, 184, 180152... 23322 eee 269 
Trigonoceras, McCoy. Carb. Foss. Ivel., 1844. = Cyrtoceras. 
Troscheli (Octopus), Tozzetti. Bul. Mal. Ital., ii, 157, 1869........ 115 
Tryonii (Ommastrephes), Gabb. Proc. Philad. Acad., N. 8., 483, 
je p tol PERO es cA. Ood sao ane OOO Oem mE sn onoodDOcODoNoCHC 180 

Trochoceras, Barrande. Haid. Mitth. Wien, iii, 266, 1848.......... 214 
Trocholites, Emmons. Geol. N. Y., ii, 392, 1842. — Lituites. 
Tropeum, Sowb. New Phil. Mag., xi, 118, 1887. — Crioceras. 
Tropidoceras, Hyatt. Bull. MusyCompZool., i, 9324- ele eee 233 
Tropites, Mojsis. Abh. Geol. Reichs., vi 
Tubercuiata (Argonauta), Shaw. Nat. Misc., xxiii, t. 995. — A. 

nodosa, Sol. 
Tuberculata (Ocythe), Raf. Précis Decouv. Somiol., 29, 1814. — 

ATF OWA PALO Olay veya ovet=te eleva volatetete tote betclate fetter lalate teteto te ett eee 152 
Tuberculata (Parasira), Risso. (sp.). Hist. Nat. Eur. Merid., iv, 3, 

No. 4, 1826. — ? P. Carenz, Verany. 
Tuberculata (Sepia), Lam. Meém. Soc. Hist. Nat. Paris, i, 9, t. 1, f. 
D6 DIODE Soc 0.5 6 sates Ruascts wpste Setenie ld eaters winks eitiats eysenetietals os 42, 192, 193 

Tuberculatus (Octopus), Blainv. Dict. Sc. Nat. xliii, p. 6, t. 1, f. 3, 
1826 .25 Fas Sovein «sls ieee ots eee o nO Sates ctaaneioe nee SER eee 114, 122 

Tuberculatus (Octopus), Chiaje. Mém. iv, 41, 151, t. 55, f. 1. — Par- 
asira catenulata, Fer. 

Tuberculosa (Argonauta), Schum. Ess. Nouv. Syst. 260, 1817. — A 
MOCOSA, |SOlepere ciate «5 =. 1 totes ftelenererere) teste etter tat ite tiel renee 134 

Tunicata (Sepia), Molina. Hist. Chile, 173, 1789. — ? Ommastrephes 
gigas, \OLD!,; Mepis way + ois cielsae vheeterat ne ole ete ole terete teteta ote (ovr elemento 84 

Turrilites, Mama Syst. Ami lS pili) ll reretereeteteteteleiaiersteiatteterettets 223, 249 
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Typicus (Iemisepius), Steenstrup. Comptes Rendus, 567, 1875. 
Ann. Mag. N. Hist., 4 ser., sel 92, 1876. Vidensk. Selsk. Skr., 
a 2) Pe “465, tel’ f. 1: 10; t. 2, 2]. a Oh em 198 

Bevus ( Loliolus), Steenstrup. Ann. Mag. N. H., 2 ser.. xx, 89, t. 2, 
Lege co RULED CEN cutee aNls(uslcra hays, co oj abana ebay eget ova nio-e ©, syscai'n syaliss braver ecaletayabucheh allaye\ines 150 

Umbilicatus (Nautilus), Lister. Gould, Proc. Zool. Soe., 20, 1857. 
ister onchy, te D525; Li, As, sevorterercicverers Biase! sic aya! ayes ysis, sole b/s ch eve 215, 216 

Uncinatus (Loligo), Quoy and Gaim. Zool. Uranie, i, 410, t. 66. f. 
7, 1888. — — Onychoteuthis Banksii, I.each. 

Unguiculata (Enoploteuthis), Molina. Hist. Chile, 199, 1789. Ger- 
WENsy diouhe, ks Aor aby, te) wore, IteG)s ooeboecomodcuoDaeenOLe snore 172 

Unicirrhus (Octopus), Chiaje. Mss. Fér. Céph., 70 — Sceurgus 
Coccoi. 

Vanicoriensis (Loligo), Quoy and Gaim. Moll. Astrol, ii, 79, t. 5, f. 
1, 2, 1833. — Ommastrephes Oualaniensis, Lesson. 

Variolatus (Octopus), Péron. Blainv. Dict. Se. Nat., xliii, 186, 1826. 
=O. Boscii, Lesueur. 

Velatus (Octopus), Rang. Mag. de Zool., p. 60, t. 89, 1837. — Tre- 
moctopus violaceus Chiaje. 

Velifer (Octopus), Fer. (sp.). Poulpes, t. 18, 19, 1830. — Tremoc- 
topus violaceus, Chiaje. 

Ventricosus (Octopus), Grant. Edinb. New Philos. Jour., 309, 1827. 
= Eledone octopodia, Pennant. 

Venustus (Octopus), Rang. Fer. Orb. Céph., 64. Poulpes, t. 21, f. 8, 
ORFS Shee brett crete bce ans cosh aacctl ea ee eet etnies tes ean are me oaitostaie eer 125 

Weranrass Krome mievsp Z00]6 1 OllemlG4 Omer leer ter ceeraciee 106, 174 
Veranyi (Chiroteuthis), Fér. ’ (sp.) Mag. de Zool., t. 65, 1834....... 165 
Veranyi Gieguleicuiliey, Riippell. Giorn. Gab. Messina, 3, f. 2, 1844. 1738 
Vermicolaris (Loligopsis), Riippell. Giorn. Gab. Messina, xxvi, 

1844-5. Verany, Céph. Médit, 123, t. 40, f. a. b. 1852............ 164 
Vermiculata (Sepia), Quoy et Gaim. Voy. Astrol, ii, 64, t. 1, f. 1-5. 

CERNE ESE ty te eae oe ea EEO Ie SOO ier ear ne tr 0) ge ie 192 
\Waceing (seen, Garis Tee WE Orkin, MOOS acu) 6 che aoanopocoaeonc 191 
Violaceus (Tremoctopus), Chiaje. Mem. t. 70, 1830................ 131 
Vitrea (Argonauta), Perry. Conchol, t. 42. f. 1. — A. nodosa, Sol. 
Vitreus (Loligo), Rang. Mag. Zool., 71, t. 96, 1887. — Ommastre- 

phes Bartramii, Lesueur. 
Vulgaris (Loligo), Forbes and Hanby. Brit. Moll., i, t. Il. = L. 

Forbesii, Steenstrnp. 
Vulgaris (Loligo), Gervais et Van Bened. Bull. Acad. Brux. iv, n. 

%, 18388. — Sepiola Sepiola, L. 
Vulgaris (Loligo), Lamarck. Mém. Soc. Hist. Nat. Paris, 11, 1799. 

45, 145, 147 
Vulgaris (Loligo), Lenz, not Lam. Jahresb. Deutsch. Meere Com- 

mission, i, 135. — L. breviceps, Steenst. 
Vulgaris (Loligo), Orb. Moll. Viv. et Foss., i, 6. 8, f. 1, 2. — L. ne- 

glecta, Gray. 
Vulgaris (Octopus), Lam. Mém. Soc. Hist. Nat. Paris, i, 18. Gray 

Brit. Mus. Cat. Ceph. Antepedia. p. b. = O. octopodia, ra 
2, 64, 73 

Vulgaris (Sepiola), Grant. Trans. Zool. Soc., Lond , i, 77, tena m4 
Sepiola, Linn. 

Vulgaris (Spirula), Leach. Tuckey, Voy. Zaire, Append. = S. Pe- 
ronii, Lam. 
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Westerniensis (Octopus), Quoy. Fér. et Orb. Céph., t. 10, f. 3. = O. 
superciliosus, Quoy. 

Aiphosewbhys, HA UxLO ys. ess wists wef ehera Mel taicievele atlanta es elata uh sleretom tate 108, 202 

Zygena (Loligopsis), Verany. Ceph. ex Sicil., t. 1, f. 2. Céph. 
Medits, 125; i; 40, fie. MSD Be icin fa cistSire lace oleh whole tel etatyet a latel evonne atctetotonaete 164 

REFERENCE TO PLATES. 

FIGURES. PAGE. 

Frontispiece. 

Upper. The colossal Poulpe. Denys Montfort, Hist. Nat. des Mol- 
TLS OULOS:. essays. fh ctarer  ausr's & slo pays,as)'slovepes ayeue. sreteensicteteusyesorer aye) eter enerceene 86 

Lower. The six-armed Calamary. Montfort, ].c.................. 90 

Plate 1. 

1. Sepia officinalis. Keferstein, Bronn’s Klassen und Ordnungen 
des: Dhierreichs tsi ifulk se clsecte sacle sie cccre terete teteetereteers 7 

d. Dorsal cartilage. pn. Fin cartilage. d/. Posterior ex- 
tension of dorsal cartilage. ch. Shell. 

Sepioteutis Blainvilleanus. Keferstein, l. c., t. 117, f. 3........ 7 
a. Subocular fold. J. Siphon. ¢s8. Cartilaginous button ; 

neh. Neck-plate. ch?z. Anterior end of pen. 
3. Cephalic cartilage of Sepia officinalis. Keferstein, 1. c., t. 115, 

rr) 

fos 4 2 5 sie bikie leMetonis Se te wis, Ms cen ataratalal Stavenata oils ote ions eaten cee Oraleey am c 
4, Neck cartilage of Sepia officinalis. Dorsal face. Keferstein, 1. c., 

Go LADS BerO cr tere savas iol aol cls si ae els Sema ene ee Seer emeees a 
5. Neck cartilage of Loligo vulgaris. Dorsal face. Keferstein, 1. c., 

ne een er A er eS Sa MM AAP OAC Dan Homer 7 
6. Cartilaginous shell of Cirroteuthis Mulleri. Keferstein, 1. c.. t. 

: LQG AEEGG i's sen’ bw Se she caliente woe on aan one ar nee ae ote ea fi 
7. Chalky scales from the skin of Sceurgus titanops, greatly mag- 

nified. Troschel, Archiv fiir Naturg.,gt. 4, f. 5, 1857......... 127 

Plate 2. 

1. Nervous system of Nautilus Pompilius. Owen, Memoir on Pearly 
IN@UEUS «5, 2.6 orc overs ar shake o1eislare cyeieieesea olegeiss a cron ictoter en nere erly oe 

a. The cut surfaces of the hood. 06. The open ends of the 
digitations. c¢. Four of the digital tentacles exposed by laying 
open the canals in which they are lodged. d. Anterior oph- 
thalmic tentacles similarly exposed at their origins. ¢. The 
left external labial process (the corresponding one on the right 
side has been removed). jf. The internal labial processes. 
g. Olfactory lamine. f. The external labial tentacles of the 
left side, with their origins exposed by laying open the canals 
at the anterior part of the process in which they are lodged. 
?. The internal labial tentacles of the left side similarly ex- 
posed, 7@. The internal labial tentacles of the right side. 
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k. The origin, on the left side, of the muscle which pro- 
trudes the jaws. /. The inner concave surface of the great 
shell-muscles. mm. The termination of the right muscle. 
nm. Orifices by which the vena cava communicates with the ab- 
dominal cavity. o. The eye laid open. jp. The pedicle. 
q. The pupil seen from within. 7. The cut-edge of the sclerotic. 
s. The retina. ¢. The dark pigment deposited on its anterior 
surface, and lining the cavity of the globe. 1. The brain, or 
central commissure. 2. Anterior sub-cesophageal ganglions. 
3. Ophthalmic ganglions. 4. Posterior sub-cesophageal gan- 
glions. 5. Nerves of the digital tentacles. 6. Nerves of the 
external labial tentacles. 7. The nerves bringing the labial 
ganglions into communication with the anterior sub-cesophageal 
ganglions. 8. Internal labial ganglions. 9. Nerves of the in- 
ternal labial tentacles. 10. Olfactory nerves. 11. Infundibular 
nerves. 12. The origins of the lingual and maxillary nerves. 
13. Nerves of the great shell-muscles. 14. Visceral nerves. 
15. Branchial nerves. 16. Visceral ganglions. 17. Nerves 
ramifying on the vena cava. 

2. The olfactory laminze magnified and separated.................- 35 
o braim. of Cuttle-fish (Sepia officmalis, [iy)..2--52..-06-.ce.0+00 32 

1. The brain, corresponding to the central commissure of the 
Nautilus. 2. The anterior sub-cesophageal mass, or Pes anser- 
inus, giving off (5) the nerves to the arms. 3. The great reni- 
form or ophthalmic ganglions. 4. The posterior sub-cesophageal 
mass, giving off (6) the nerves to the cloak; and (8) the 
nerves to the viscera. 7. The ganglion stellatum. 9. Two 
small spherical bodies attached to the pedicles of the ophthal- 
mic ganglions. 

Plates: 

1. Anatomy of Nautilus Pompilius. From Owen, Memoir on 
RearlypNiaiatiliss pole: 2!.s-0's syeion-iers cisvtbnee ston stelsine cic ort eaten tele e 25 

a. The mantle. 06. Its dorsal fold collapsed. c. Its anterior 
margin. d. The process of the mantle which separates the 
funnel from the head. e. Convexities produced by the ovarian 
gland. ff. Orifice of the funnel a little widened; the funnel 
itself is drawn down to show the surface of the oval sheath on 
which it rests. g. The levatores infundibuli exposed by laying 
open the canals in which they were concealed. h. The hood. 
z. Its superior plane surface longitudinally divided. k. The 
cut surfaces. J/. The smooth internal surface of the oval 
Sheath. m. The digitations, showing their orifices, the tenta- 
cles being retracted (the entire number is given on the right 
side). m’. The large papillose digitation. m. The inferior 
parietes of the oral sheath. o. The external labial processes. 
p. The internal labial processes. g. The convex outer surface 
of the organ of smell. 7. The labial tentacles. s. One of the 

. ophthalmic tentacles. ¢ The eye. wu. The inferior ridge. 
2. Anophthalmictentacle magnified, showing itslaminated structure. 
3. A digitation with its tentacle magnified. 

a. The free extremity of the digitation. a@/. The cut-sur- 
face separated from the parietes of the head. 06. The digital 
tentacle. 6’. The cut-surface of the tentacle, exposing c. The 
central nerve. 
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Plate 4. 

1. Digestive system of Octopus octopodia. Keferstein, t. 116, f. 2.. 
mb. Buccal mass. gb. Lower buccal ganglion. ss’. Pos- 

terior salivary glands. hf. Liver. oe. Alimentary canal. 
dh. Biliary duct. 7 Intestine. a. Anus. 06 7. Ink-bag. 
g 8p. Splanchnic ganglion. »v. Stomach. »/. Blindsack. 

2, Medial section of the buccal mass of Sepia officinalis. Kefer- 
stein, Klassen und/Ordnuneeny yt. 11165) 42 eae ie ees 
mbc. Buccal membrane. ml. Lip. mas. Upper jaw. 

mat. Under jaw. 2. So-called organ of taste. oe. Opening 
of alimentary canal. rd. Radula. z. Toneuesheath. s/. Sali- 
vary gland. g J. Superior buccal ganglion. gb. Lower buccal 
ganglion. 

3. Tongue of Argonauta Argo, enlarged. Fer. and Orb., Céph. 
PATIOS bale 4 ter., Hf Divers extsale eof is Ryser eke Sete cae eee Cee eee 

B. The tongue, viewed dorsally. a. The teeth in seven 
rows. 0, The outer rows of plates. 

4. Beaks of Sepia officinalis surrounded by the lip................. 
5, 6. Octopus octopodia. Tongue, prone (5) and face (6) view. 

@Orbigny, Moll. Viv., t.1, fe, 8.0) dosets aacinccee ts Ree 
Section through the radula of eee Rom puliisse ernest eee 

, 9. Tongue and dentition of Argonauta Argo, dorsal and profile 
views. Her. and Orb., Céph. Ares t.1, f:95, ds00 eee eee 

Plate 5. 

Lingual Denton... o..a soe sec eae 

Octopus punctatus, Gabb. Dall. Proc. Calif. Acad., iii, 243, f. 27. 
Octopus macropus, Targioni. Bull. Mal. Ital., ii, t. vi, f. 5. 
Parasira catenulata, Targioni. 1. c¢., t. 6, f. 4. 
Octopus vulgaris, Troschel. Archiv fiir Naturg., t. 1, f. 2, 1853 
Loligo Mediterranea, Targioni. 1. ¢., t. 7, f. 3. 
Argonauta Argo, Troschel. Ibid., f. "A. 
Onychoteuthis Bergii, Troschel. Ibid., f. 6. 
Tremoctopus Caren, Troschel. Ibid., fig. 3. 
Onychoteuthis Owenii, Targioni. 1. ¢., t. 7, f. 4. 

10. Eledone cirrosa. Kongl. Vetensk. Foreh. - t. 3, 1847. 
11. Loligo marmore, Targioni. 1. ¢., t. 7, f. a 
12. Eledone moschata, Troschel. Ibid., a ils 
3. oligo Hartingii, Verrill. Am. Jour. Dl. Nes: lois Aes. 

1875. 

OO IS OV OY LO 

Plate 6. 

Lingual Dentition........+-.. aie Sinwieteces 

Loligo vulgaris, Kongl. Vetensk. Foreh., t. 3, 1847. 
Ommastrephes sagittatus, Troschel. Ibid., t. 1, f. 5 
Sepiola Rondeletti, Targioni. 1. c¢., t. 7, f. 8. 
Loligo pallida, Verrill. Am. Jour. Sci. N.S., ix, t. 4, f. 7, 1875. 
Nautilus pompilius, Keferstein. T. 115, f. 3. 
Architeuthis monachus, Verrill. Am. Jour Sci. N.5., ix, t. 4, f. 

6, 1875. 
In A. J. Sc., xii, 236, Mr. Verrill says that this is not an 

odontophore, but a specialized chitinous lining of the mouth or 
pharynx, covered with sharp teeth and granules. The true 
odontophore is about 70 mill. long and 12 mill. wide, has seven 

SOAs CO) em 
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rows of teeth and an unarmed row of plates on either side ; 
those of the median row have three fangs, of the next on 
either side two fangs, whilst the two outer rows on both sides 
are simple, acute and strongly curved. 

7. Sepia officinalis. Troschel, ibid., f. 7. 
8. Sepia Orbignyana. Targioni, 1: c., t. 7, f. 2. 

Plate 7. 

1. Circulation of Eledone moschata. Keferstein, t. 117. f. 2....... 
J. Siphon. A. Elevator of the siphon. » 5. Veins of the 

arm, oc. Vena cava. oe. Guillet. gs ¢. Stellar ganglion. 
a. Anus. 2. So-called spleen. 67. Branchie. abr. Bran- 
chial artery. ¢47. Branchial heart. m67. Branchial mus- 
cle. vbr. Branchial vein. 7. Urinal bladder. ¢ p. Tubulus 
peritonealis. c. Heart. 8. Salivary glands. 

2. Circulation of Octopus vulgaris. Milne-Edwards, Ann. Sci. Nat., 
DISCIeHOOlss MILs bi" 145 ic separ eetetote re eine otic else anorectal ote siews.> 

ob. Arm veins. J. Siphon. a. Anus. oc. Vena cava. 
z. Intestine. abr. Branchial artery. cbr. Branchial heart. 
obr. Branchial vein. z. Branchia. c. Heart. 0». Ovary. 
sv. Sinus venosus. ao. Aorta. h. Liver. oc. Hye. 

3. Circulation of Octopus vulgaris. Milne-Edwards, l. c., t. 16.... 
h. Liver. sv. Sinus venosus. oe. Alimentary canal. vo. Stom- 

ach. ogen. Genitalvein. cdr. Branchial heart. sv. Sinus 
venosus. ¢%. Canalis venosus. ov. Ovary. c. Heart. 7. In- 
testine. oc. Vena cava. 

Plate 8. 

Nautilus Pompilius in its shell. Owen, Memoir on the Pearly Nau- 
riley sem legless ass a cisrats fee's oa oveee rere oc oy aera ter eleLe chars @aieeoO) 

a. The mantle. 06. Its dorsal fold, applied to the involute 
convexity of the shell. c. Its free anterior marg,n. d. The 
orifice for the passage of the funnel. e. The convexity pro- 
duced by the ovarian gland. jf. The horny girdle for the 
adhesion of the mantle to the shell. g. The horny lamine cov- 
ering the extremity of the left shell-muscle. h. A portion of 
the shell, which was left adhering to this muscle, 7. The 
siphon. &. The funnel. J. Left lateral process of funnel. 
m. Left crus or pillar of funnel. 7. The hood. o0. Exterior 
digitations of the left side. 0’. The larger one, with a papil- 
lose surface like that of the hood. gp. Digital tentacles, pro- 
truded from their sheaths. g. The groove which separates the 
hood from the papillose digitation. 7. Ophthalmic tentacles. 
s. The eye. ¢. Itspeduncle. w. Inferior ridge or rudimentary 
eyelid. ». The ridge running from this to w. The pupil. 
x. Partitions of the chambers. y. The septal tubes which 
gives passage to the membranous siphon. z. The chamber of 
occupation. 

Plate 9. 

1. Circulation of Sepia officinalis. Hunter, Cat. Mus. R. Coll. Sur- 
ROIS Wh ‘etn ASB Dood at oc COpoboo 2.6 oq0U gna m OAD OOnOOUe 

br. Branchie. abr. Branchial artery. 247. Branchial 
vein. 0». Origin of the stomachic veins. c. Heart. c¢/. Auri- 
cle. ao. Aorta. cbr. Branchial heart. oc. Vena cava. 
r. Renal organs. 

38 
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2. Branchie of Octopus. Cuvier, Mém. Moll. Céph., t. 2.......... 
mbyr. Branchial muscle. 047. Branchial vein. O67. Ar- 

terial nerve. vc. Vena cava. cbr. Branchial heart. aodvr. 
Branchial artery. 

3. Heart of Octopus vulgaris. Cut open. Cuvier, ].c........... 
a. Aorta. 6. Auricle. c. Valve. d. Net-work of muscle. 

4. Section of eye of Sepia officinalis. Hensen, Zeit. Wiss. Zool., 
VG Us c.g ache cusvevereielexsyave cians te eiaeeteae oer eee eronone me ier ee 

k. Cephalic cartilage. kk’. Eyelid cartilage. wk. White 
bodies. c. Cornea. ZL. Lens. A 7%. Argentea interna. A ¢. Ar- 
gentea externa. k Eye cartilage with the thick equatorial 
cartilage. ak Iris cartilage. g. Optic ganglion. Re. Retina 
externa, Ri. Retinainterna. p. Pigment. hy. Hyaloidea. 
c. Ciliary bodies. 

Eye and olfactory organ of Sepia. Zernoff, Bull. Soc. Moscow, or 

WOl) BOs tote DUP ls ced ake cogedyee > sy tc serepaeyersiepreree hel nOe eon eee 33 
a. Olfactory organ. n. Olfactory nerve. }b. Eyeball. c¢. Op- 

tic ganglion. def. Principal ganglia of the brain. g. Ante- 
rior nerve of siphon. h. Nerves of the mantle ganglion. 
k. Sympathetic nerve. J. Nerves leading to the cephalic gan- 
glion and arms. m. Nerve of the eye. mn. Olfactory nerve. 
o. Kye cavity. p. Skin. 

Plate 10. 

Digestive organs, etc., of Nautilus Pompilius. From Owen, 1. c. 
i, A oie oo ere lpia d os bela bieaiehebe s etesstee maya: o Gietcraer stdin ane Cee ae 

a. The hood, or upper part of the oral sheath longitudinally 
divided. 6. Posterior lobes or angles of the hood. c. Poste- 
rior concavity of the hood. d. The ridge in the same. e. The 
cut-surface of the above parts. jf. Internal surface of the oral 
sheath. g. External labial processes. f. External labial ten- 
tacles 7. Internal labial processes. 4. Internal labial tenta- 
cles. 7. Olfactory lamine. m. The circular fringed lip, 
longitudinally divided. . Superior mandible. o. Inferior 
mandible. py. Muscular attachment of mandibles. g. The 
superior pair of muscles which retract the jaws. 7. The semi- 
circular muscle which protrudes the jaws, divided longitudi- 
nally. 8. The esophagus. ¢. The crop. wu. The narrow canal 
leading to v. The gizzard. w. The intestine. w’. The termi- 
nal fold of intestine drawn out of its situation. @. The anus. 
y. The laminated pancreatic bag. 2. The liver. 15. A branch 
of the anterior aorta, which ramifiesin the membrane connect- 
ing the two portions of the terminal fold of the intestine. 
19. Continuation of the posterior aorta along the dorsal aspect 
of the crop. 20. Its bifurcation at the cesophagus, to form a 
vascular circle corresponding to the nervous circle round that 
tube. 21, 22. Arteries of the crop, gizzard, etc. 

Plate 11. 

1. Venous system of Sepia officinalis. Chiaje, Mém. Anim. Invert., 
[Slicl! Bar anil anne See HHA Crt Ari on Gh inttoo go SiS On 

oc. Venacava. r. Renal organs. cv. Venous hearts. 
2. Arterial system of Sepia officinalis. Chiaje, 1. c., t. 90.......... 

c. Heart. c¢’. Auricle. 67. Branchize. ao. Great aorta. 

30 

29 



REFERENCE TO PLATES 

FIGURES, PAGE, 

3. Venous system of Octopus vulgaris. Chiaje, 1. ¢., t. 87........ 35 
sv. Sinus venosus. oc. Vena cava. rr. Renal organs. 

cv, Venous hearts. 07. Branchie. 
4, Arterial system of Octopus vulgaris. Chiaje, 1. ¢., t. 88......... 

c. Heart. ce’. Auricles. ao. Great aorta. 47. Branchie. 

Plate 12. 

Nervous system of Ommastrephes todarus. Ventral face. Han- 
CockewAmms Wao IN iSte ecuS@ls eX musi wen LODO 45 te lepeuriel eae 

g». Visceral ganglion. op. Optic nerve. gp. Pedal gan- 
glion. gbs, ybz. Superior and inferior buccal ganglia. 6. Arm 
nerves. 2v. Visceral nerves. gst. Ganglion stellatum. 
npt. Fin nerves. n@. Gsophageal nerves. gve. Splanchnic 
ganglion. gw. Ganglion on the vena cava. gd7. Branchial 
ganglion. 67. Branchial nerves. ny. Nerves of the ink-bag 
and rectum. 

(Esophageal ring of the same, from the back. Hancock, l. c.... 
gc. Cerebral ganglion. op. Optic nerves. g p. Pedal gan- 

glion. }. Arm-nerves. g 6s. Superior buccal ganglion. 
DeELie same strom the Side). «scjp qereeiers Sova suslisitiasiae sleuspnvere wesieere ela 

oe Guillet. ¢7. Siphon nerves. of. Acoustic nerves. 
gv. Visceral ganglion. gp. Pedal ganglion. 6. Arm nerves. 
op. Ocular nerve. gc. Cerebral ganglion. 

4. (Esophageal ring of Sepia officinalis, from the side. Garner, 
Trans. Linn “oc., xvii, t. 27 

mb. Buccal mass. g) 7, 968. Inferior and superior buccal 
ganglia. gp. Pedal ganglion. g2.\ isceral ganglion. oe. Gullet. 
op. Optic nerve. ge. Cerebral ganglion. 

5. The same from the back. Milne-Edwards in Cuvier’s Régn. 
PACINO eewtis, ily. Lao: TO Bie e oiorccs chee af eheysfave ie) cizisheiore ever nene neds 

References same as fig. vf 
6. Auditory organ of Sepia officinalis. Owen, Trans. Zool. Soc. 

— 

vo 

MOTO Mp tepals LOAN ies, 5 5.5 ats esc pcnouavetieuninetaponys aus -ja nieleishoreehere 
The cephalic cartilage, k, withdrawn to show the otolithic 

cavities. 

7. Section of eye of an embryo Loligo. Kdélliker, Entwick. der Ceph., 
HORMEL EMD OU eet SSR ek im) wayieusaehd, ov co) hoi CoeaaR Ra a so a Pe Roe Rae oe 

I. Lens. vr. Retina. s. Sclerotica. 7. Ciliary bodies. 
tz. Iris. a. Outer skin. 

8. Chromatophore from the skin of Sepia officinalis. Keferstein, |. 
Comal) Ost ben ist cevctey sce, sigue: o:ds Stss ss secs) SERIES CRI Re Renae slscaiee 

9. Contracted chromatophore of the same. Keferstein, 1. c., f. 9... 

Plate 13. 

1. Circulating and respiratory organs of Nautilus Pompilius. Owen, 
ess ts MR OCP EMU Fete SiN : 

1. The great vein. 1’. ae orifices by which it communicates 
with the abdominal cavity. 2. The venous sinus. 3. Splanch- 
nic veins from the liver, ovate: gizzard, etc. 4, Origins of the 
branchial arteries. 5. Branchial arteries. 6. The follicles ap- 
pended to the branchial arteries. 7. Orifices by which they 
communicate with the branchial arteries, exposed on the left 
side (the parts being seen from the dorsal aspect). 8. The 
valve at the entry of the branchial artery into the gill, exposed 
in the right anterior vessel. 9. Cavity of the same artery, 
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where it is imbedded in 7, the muscular stem of the gill laid 
open. p. The larger branchia of the right side, showing the 
venous surface. p’. The same of the left side, showing the 
venous surface, g. The smaller branchize of the right side, 
showing the arterial surface, with 7, the fleshy skin entire, the 
dotted line indicating the passage of the branchial artery into 
it. gq’. The smaller branchia of the left side. s. The common 
stem of the branchiz, by which they adhere to the inner sur- 
face of the mantle. 10. The branchial veins. 11. The valves 
placed at their terminations in the ventricle. ¢ The ventricle 
or systemic heart. laid open. 12. The origin of the lesser 
aorta. 13. The artery of the giandular ovarian apparatus. 
14. The siphonic artery. 15. The artery of the intestine. 
16. The larger aorta. 16/. Its muscular origin or the continu- 
ation of the ventricle. 17. The valve at the extremity of this 
part. 

2. <A lamina of the larger branchia magnified, showing its subdivi- 
VISLONS into) theysmallers laminectomy. tke rere seteie lene tererars 

The letter and figures as in fig. 1. Owen, l. ¢. 

Plate 14. 

1. Female organs of Sepia officinalis. Milne-Edwards, in Cuvier’s 
Réene.. Anim. Moll, til) 765 thc ep icels Oeieitie ng octet ee ee 

a. Anus. @ Intestine. ov. Ovary. o ad’. Oviducal aperture. 
od. Oviducal gland. gn. Nidimental gland. gn. Accessory 
glands. 

Female organs of Eledone moschata. Keferstein,1] ¢., t 121, f. 6. 
o a’, Oviducal apertures. z. Oviducal glands. ov. Ovary. 

3. Male organs of Loligo vulgaris. Duvernoy, Mém. Acad. Paris, 

wo 

t. Testicle. «t/. Testicle case. od. Vas deferens. od’. Its 
opening. vs. Vesicula seminalis. p 7. Prostrate gland. 
bsp. Spermatophore reservoir. p. Penis. 

4. Male organs of Octopus vulgaris. Cuvier, Méin. sur les Moll. 
(O(5)0) Nn ae: Pe APS Reon AG rc Ca ea SO OCon G0 ot 

References as in fig. 3. m. Muscle. 
5. Male organs of Sepia officinalis. Duvernoy, l. c..............-. 

t. Testis. od. Vas deferens. os Vesicula seminalis. 
pvr. Prostrate. 68 p. Spermatophore reservoir. p. Penis and 
genital aperture. 

Plate 15. 

Hectocotylized Arms. 

From Verany, Céphalopodes de la Méditerranée, t. 41............... 
1. Tremoctopus Caren. The arm developed. 
2. Ibid. The arm not developed from its sack. 
3. Ibid. The terminal vesicle opened and the sinuous white thread 

exposed. 
4,5. Sideand front view of the Hectocotyle of the Octopus. 

Hectocotyle of the Argonaut. Tricocephalus acetabularis of 
Chiaje, as figured by that author. a. Orifice of the mouth. 
b>. Alimentary canal. c. Ovary. 4d. Spotted membrane. 
ef. Double series of suckers. 

7. Hectocotyle of the Argonaut, as figured by Costa. Actual size. 

» 
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8. Hectocotyle of the Argonaut, enlarged nearly 20 times. a bd. 
Trunk. ¢. Terminal appendage. ef. The two tentacular cirri. 
l. Suckers. 7@. Cavity, divided into three or four compart- 
ments. « g. Chromatophores. 

10. Hectocotyle of the Argonaut enlarged. a. Ventral bace with the 
suckers and the medial portion containing the muscular in- 
teguments. 6. Dorsal face. c¢. Anterior and d. Posterior 
side of the body. Appendages of the posterior side in nat- 
ural position. ff. Wee eats appendage. g. Dorsal crest. 
h. Opening at the extremity of the crest. 7. Spermatic capsule 
with the chromatophores. 

11. The same, with the appendage detached from the spermatic 
capsule. References as in preceding figures. k. A part of the 
penis. 7. M2dian part of the body containing the muscular 
canal, 

15. Hectocotyle of Tremoctopus enlarged. a. Anterior cupules. 
6. Posterior cupules. d. Posterior part of body. ¢. Spermatic 
canal. jf. Spermatic mass. g. Penis. h. Sheath. 

14. The same dorsal side. The references are the same. h. Chro- 
matophores. 

Plate 16 

Hectocotylized Arms. 

From Claus, Archiv fur Naturg., i, t. 10; 1858... 20.0... s.c0:s00-000 
Enoploteuthis, Owenii, Ver. 
Enoploteuthis Margaritifera, Riipp. 
Hectocolylized arm of Sepiola Rondeletii. 
First and second arms of a female Rossia dispar. 
Third left side arm of male Rossia dispar. Ah Ge 

Plate 17. 

1,2. Male of Argonauta Argo. Miller, Zeit. Wiss. Zool., iv, t. 1.. 
In 2 the arm is enveloped in the sack, in 1 it is developed. 

Figures four times natural size. 
3. Buccal membrane of female Sepioteuthis sepioidea, Bl., showing 

attachment of spermatophores. Steenstrup, Mem. Acad., 
Copenhag enievin Sens Xs 5 afta a) a soetscpaiaistons oieteleeteemescevetenetetera- 

4. Buccal membrane of female Sepia aculeata, Hass. Steenstrup, 1. c. 
5. Spermatophore of Sepia officinalis. Keferstein, 1. c., t. 122, f. 14, 

Mc pualilencih, make. os. Giese aan’ crepe ae een sere: 
6. Anterior end of same, more enlarged. Keferstein, 1. ¢,, f. 16.... 
7. The same, with the sperms pushed forward,....-.............. 
Sa sperms Olisames | Kefersteim) 1. %c.5 te Mel tolOy mre yeitcs cies cll el 
9. Hectocolylized arm of Sczeurgus titanotus. Troschel, Archiv fiir 

ADO ts 6.4, \Od ds oc nce ec nea neeme mes Meas se s Saesvescs 

Plate 18. 

Structure of Hectocotyles. 

Verany and Vogt. Ann. Sc. Nat., 3d ser., xvii, t. 9.........-.e000. 
27. A spermatophore of Tremoctopus Caren, extracted from its 

case. 
28. Anterior extremity of the same. a. Transparent envelope. 

b. Ejaculatory cordon. c. Seminal cordon. 
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29. Posterior extremity of the ejaculatory (c), in continuation with 
the seminal (a) band. 6. Membrane of the spermatophore. 
d. Commencement of the spiral membrane. 

30. A middle portion of the ejaculatory band. a. The envelope, in 
two layers. 6. The spiral membrane. 

31. Anterior extremity of the spermatophore. 
32. Extremity of the cup-portion of the hectocotylized arm, with 

the commencement of the lash and gopening of the sack. 
a. Lash. 6. Muscular band of the lash, continuing in the 
arm. c. Ganglion. d. Suckers. e, f. External and internal 
layers of the sack. 

33. The vesicle opened to show the abnormal arm enrolled within 
it. Enlarged twice. 

34. Anterior extremity of the lash. 
35. A portion of the middle part of the lash, considerably enlarged. 

a. Central duct. 6. Walls of the muscular tube. c. Skin 
which envelopes the lash. d. Lateral cutaneous muscles. 
e. Cutaneous ducts. 

Plate 19. 

1. Argonauta Argo eggs. Fer. and Orb., Céph. Arg., t. 1 ter., f. 2. 
2. Group of egg cases of Loligo punctata, Les. Amn. Marine Con- 

ehOlOg ys blo, fo Meir eae le yin ete ete ee eerie eee 
3. Egg cases of Octopus punctatus, Gabb. From specimens....... 
4,5. Egg cases of Sepia officinalis. Fer. and Orb., Seiches, t. 3, 

Es Sy Bi Diedisicrwies aie sere arg Sa eye eta e Mie ereietele Se eTeR Re ere eaet aa ; 

Plate 20. 

1,2. Mass of eggs and embryo of unknown cephalopod. Zeit. 
Wiss: Zool, XIV, Gi BOAO opere, ici <r </ercivie 1s als as heen 

3, 4,5. Ribbon-like nidus rolled into a cylinder, and embryo of un- 
known cephalopod. Ann. Sci. Nat., xx, t.14............. 

6, 7. Nidus and embryo of Octopus membranaceus. Fer. and d’Orb., 
Octopus) ti 2Bi< sc Asse Aateiate.: seats wolavesteeiees wire kore sine seepotnenatenene 

8. Embryo of unknown cephalopod. Jour. Linn. Soc., xi, t. 1..... 

Plate 21. 

Development of cephalopoda (Sepia officinalis). Keferstein, 1. c., 
, WEB: oF eres icte evsteneseictarsis chareveicloseicren menses i otas'e Se ioysic) = Sto Paiste tote dele emetene 

Explanation of reference letters and figures : 
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