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The geographical area covered by these collections extends from the Bering and Okhotsk 
Seas on the north to the Bonin Islands and Formosa on the south, and further comprises Korea 
and Kantoshu of China. 

The systematic order here used has been as far as possible retained within the ordinary form 
hitherto universally used, but for some part of the classification of octopods, I have inevitably 
made changes. Besides this, a necessary revision has been m:lde of the diagnostic characteristics 
as to almost every group of graduated order, to include the newly added characters or to accom­
modate the alterations of characteristics. The systematic methods recently offered by Naef and 
Grimpe, which involve very many improvements of the classification, are also taken into consider­
ation, but I have hesitated in the application as to the main systematic order in this work, and 
they seem still to have many points to be discussed and revised. 

With this opportunity, I wish to tender my thanks to all those wheJ have aided me in one 
way or another, in the course of the present investigation. First of all I desire to express my 
warmest thanks to the late Professor 1. Ijima and to Professor S. Watase under whose super­
vision this work was carried out at its start. I am also much indebted to Professor S. Hatta as 
well as to Professor S. Gata; whose great sympathy enabled me to bring out this work in the 
printed from. My cordial gratitude is due to Dr. M. Oshim:l, and also to Mr. K. Tago, who 
kindly placed all the specimens in their peJssessions at my disPeJsal. My grateful thanks are none 
the less due also to the Superintendents of the above named institutes, bureaus, museums, and 
stations, for their kindly rendering the specimens forming the present material accessible to me. 
To Dr. W. S. Hoyle and Mr. S. S. Berry, I am indebted for their kindness in sending literature 
and specimens which are not only impJrtant, but also indispensable for the present study. 

Finally, I wish to express my obligations to the S:1perintendent and staff of the Natural 
History Museum' (British Museum), L0ndon, for their kindly giving me the privilege of examining 
type specimens preserved there, by which, I believe, the present work has surely become more 
comprehensive. 



Order Dibranchiata Owen, 1832. 

Suborder Octopoda Leach, 1817. 

Octopia + Argonallt,'a, Rafinesque 1815 (fide Gray). 
Octopoda, Leach 1817, pp. 137, I38.*l-d'Orb. et Fer. 1835, p. I.-Verany 185 I, p. 6.-Adams, 

H. & A. 1858, p. I8.-Verrill I88IC, p. 360; 1882, p. 387.-Naef I9I2e, p. 195.-Berry 

1914:1, P·274· 
Oetopia, Gray 1849, pp. 2,3. 
Oetoccra, de Blainville 1824 (fide Gray). 

Body short, rounded behind; very rarely furnished with fins. Head and mantle always broadly 
continuous on the back. Retractor paIlii medianus ordinarily well developed. Mouth surrounded by 
inner and outer lips only. Funnel-valve nearly always absent. Arms only eight in number and 
similar in structure. Suckers mostly sessil, uni- or biserial, without horny ring. No gladius, nor 
calcareous shell present, but sometimes a crescentic or U-shaped cartilaginous bar (dorsal cartilage) 
or two chitinous stylets may occur internally. Coelom greatly reduced, with which the gonocoel is 
usually connected through so-called water vascular canal. 

Key to the families and subfamilies found in Japan. 
(I) Fins present; arms with uniserial suckers alternating with biserial cirri (PilZ1zata). 

(a) Fins bipaired; mantle-opening wide; no retr. paIli. med .............................. Watasellidae. 
(b) Fins unipaired; mantle-opening narrow, fitting closely around funnel; retr. paIli med. 

present ....................................................................................... Cirroteuthidae. 
(II) No fins; arms with uni- or biserial suckers only (Api1l1za). 

(A) Pelagic or abyssal octopods of soft, transparent and more or less jelly-like consistency. 
(c) Mantle-opening wide; umbrella narrow; funnel organshaped; suckers distinctly uniserial 

throughout; right third arm hectocotylized, the modification consisting in the enlargement 
of suckers ............................................................................... : .... . Eledonellidea. 

(d) Mantle margin adherent to funnel base, so that its opening is reduced to two small ostium­
like apertures on sides; umbrella broad, thick; funnel organ W -shaped; suckers uni-biserial; 
hectocotylus in right third arm, mainly confined to the tip ........................ Ampltitretidae. 

(e) Mantle-opening wide; umbrella broad, thick; funnel organ W-shaped; suckers uni-biserial; 
sexes dismorphic ; hectocotylus involves the whole right third arm, originating in an internal 
space of head, and most probably separable at maturity .............................. Alloposidae. 

(B) Pelagic or littoral octopods of more or less firm and fleshy consistency, often attaining great 
dimension. 

(f) Funnel base locks inner surface of mantle by means of cartilaginous apparata; aquiferous 
pores often present; sexes dimorphic; male much smaller than female; hectocotylus invol­
ving the whole third arm of either side, originating in a specialized sac, and detachable at 
maturity; ova small, attaining some development within a special part of female or in its 
external shell ................................................................ ................. Argol1autidae. 

(a) Hectocotylus smooth on back, originating in a pedunculate sac; umbrella very narrow. 
(i) Female with greatly expanded dorsal arms and an external shell; no aquiferous pore 

present on head; in male hectocotylus on the left side, with cylindrical suckers num-
bering below 40; animal pelagic ............................................... . Argollautillae. 

(ii) Female distinctly tuberculate ventrally; with no external shell; in male, hectocotylus 

*) Original description done by Leach: Pedus longitudine fere a!quales, a basi ad apicem interne antiliis 
instructi; basi membrana coaliti. Saccus postice cum collo coalitus. Corpus ovale bursiforme, infra et utrinque 
frenatum; freno inferiore ad sacci marginem fere attingente; frenis lateralibus parvis. 
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protruded about 8 mm. through the opening, while in the right pouch the organ was shrunken and 
hidden in the deeper parts. The whole structure of the organ and its pouch thus revealed seemed 
as if to account for emitting light. 

Beak strong, very large, measuring 2.2 mm. in length. Inner lip thick, with 17 radial grooves, 
colored in a rose-pink. Outer lip smoothly bordered and of the same color as the inner lip. 

Viscera massive, compact; its general shape roughly ovoidal, projecting into mantle cavity; (PI. 
VII. figs. 1,2); retractor pallii medianus not developed; median pallial septum being quite rudimenta­
ry, confined to the posterior. OviduCts of both sides, developed, only short distal parts projecting into 
mantle-cavity. Gills somewhat elongate, each consisting of about 15 leaflets. Free part of rectl.Jm 
very short, with two rudimentary valves at the end. 

Total length of the specimen examined, 25 mm.; ventral length of mantle 8.3 mm.; maximum 
breadth of mantle 8 mm.; length of arms 12 mm. 

Remarks.-There are two species resembling T¥atasella 1Jigra in question; one is lIfelaltoteuthis 
lllcms Joubin,*) and the other, Vampyroteuthis i1tfernalis Chun.**) The former is known by only one 
specimen collected by the" Prince of Monaco" from the Sargasso Sea, and the latter, by three speci­
mens collected by the "Michael Sars" with a vertical net all from deeper parts of the North 
Atlantic. They agree with the present Watasella in the general coloration and consistency of the 
body, if.l the brachial armatures, in the development of fins, and in some anatomical characters, which 
are all of important bearing in determining their phylogenetic relationship. Principal points discrimi­
native from one another, so far as the descriptions go, are as follows. 

Watasella nigra M elalloteuthis lucellce 

Fins: bi-paired; unipaired ; 

Filamentous organ in present; present; umbrella: 

So-called luminous absent; present; organ on fin.root: 

Eyes: not prominent; not prominent; 

Neck: not constricted; not constricted; 

Funnel: • a little separated not separated; distally; 

Type !ocrtlity.-Off Kii Provo (Albatross !). Depth 544 fathoms. 

lj:pe.-In U. S. Nat. Mus. 

Subdivision Metapinnata nom. nov. 

Stenotreta, Grimpe 1917, p. 326. 
Cirromorphae, Grimpe 1922, p. 38. 
Lioglossa, Naef 1922, p. 

Vampyrotet. litis 
infernalis 

unipaired. 

absent. 

absent. 

telescope-like. 

markedly constricted. 

extensively separated 
distally. 

Family Cirroteuthidae Keferstein, 1866. 

Fteroti, Reinhardti and Prosch 1847, p. 38 (fide Joubin).-Joubin 1900, p. 21. 
Grrlwteutltidae, Keferstein 1866, p. 1447 (fide Hoyle 1904).-Verrill 1881e, p. 382; 1882, p. 406. 

Opistiwteutiudae, Verrill 1896, p. 74· 
Cirroteutltidae, Hoyle 1904, p. 3.-Pfeffer 1908, pp. 15, 23.-Berry 1914a, p. 274; 1920, p. 155 

*) Joubin 1<)12, p_ 218, textfigs. 1-12. 
**) Chun 1903, p. 88; Thiele, in Chun 1915, p. 534, pl.xc & xci, figs 1-5; textfigs. 67-70. 
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(pars)-( + Opisthoteuthidae), Naef I9I2e, pp. 195, 196; 1921, p. 537-Thielc, in Chun 
1915, p. 536.-( + Opisthoteuthidae), Grimpe 1916, p. 355; 1922, p. 38.-( + Opisthoteuthidae), 
Robson 1926, p. 1328. 

A single pair of fins occur on mantle. Mantle-opening narrow, fitting closely around funnel. 
Retractor pallii medianus well developed. Tuberculus olfactorius situated on funnel-base within 
mantle cavity near each angle of mantle-opening. 

Funnel organ /\ -shaped. Arms extensively interwebbed. Suckers uniserial throughout; generally 
a little prominent, cylindrical and sessil but sometimes sunk deep in the tissue of arms, or conspicuously 
projecting and club-shaped. Biserial cirri present on each arm alternating with suckers. Hectocotylus 
developed in both dorsal arms, represented by special enlargement of suckers. Oviduct single. Pelagic 
or abyssal octopods. of moderate size and choroidal consistency. 

Six genera*) may be included in this family, of which two occur in the Japanese waters. 

Genus Stauroteuthis Verrill, 1879. 

Stauroteuthis, Verrill 1879, p. 468; I88IC, p. 382; 1882, p. 406.-Hoyle 1904, p. 5.-Berry 
1912a, p. 274; 1920, p. 1 55.-Naef. 1912e, p. 196 ; 1921 , p. 537. 

Entire body more or less campaniform, with a pair of fins near the halfway along mantle. Mantle­
opening narrow, fitting closely around funnel. Umbrella generously developed, often extending the 
whole length of arms. Dorsal cartilage bent round into the shape of a horse-shoe, the extremities 
directed forwards. Suckers in a single series, alternating with biserial cirri. Oviduct single, oviducal 
ball enormous; vagina conspicuous, its greater part projecting into mantle cavity. Both dorsal arms 
hectocotylized, bearing conspicuous suckers toward the middle. In general, the entire external sur­
face of animals is of a whitish rose-pink or a creamish red color and the internal surface of the umbrella 
and arms, of a chocolate or a deep purple. 

The genus is closely allied to Cirroteutltis, the shape and position of the dorsal cartilage being 
regarded as the chief point of distinction. 

Type.-Stauroteuthis syrtellsis Verrill, 1879. 

Stauroteuthis albatrossi Sasaki, 1920. 

(PI. VII, figs. 3-6; textfig. 3.) 

Stauroteutitis albatrossi, Sasaki 1920, p. 169. 

Four specimens caught by the" Albatross" in the Japanese waters have been at my disposal. 
Adult, of moderate size, attaining about 200 mm. in length; very soft, choroidal, flabby, plump, 

campaniform, and no clear external demarkation visible betwen body, head, and arms, owing to the 
investment with a thick, continuous and quite choroidal coating as well as to the generous development 
of the umbrella. Surface quite smooth throughout, with no warts nor tubercles. 

*) A synopsis of the six genera of the Cirroteuthidae is appended here :-
I) Cirroteuthis Eschricht. Dorsal cartilage broad, saddle-shaped; umbrella broad; intermediate web present or 

absent. C. mulleri Eschricht (type); C. umbellata Fisher; C. caudani Joubin?; C. grimaldii Joubin?; C. magna Hoyle; 
C. pacifica Hoyle; C. plena (Verrill); C. megaptera (Verrill); C. richardi Joubin; C. gilchrist; Robson; C. mawsoni Berry. 

2) Stauroteuthis Verrill. Dorsal cartilage narrow, horseshoe-shaped with the free ends directed cephalad; umbrella 
present, intermediate web present or absent, S. syrtmsis Verrill (type); S. meangemis (Hoyle); S. hippocrepium Hoyle; 
S. albatrossi Sasaki; S. ebersbachii (Grimpe). 

3) Froekellia Hoyle. Dorsal cartilage narrow, horseshoe-shaped, the free ends directed cephalad; umbrella absent. 
F. clara Hoyle (monotypic). 

4) OPisthotelithis Verrm. Body exceedingly flattened from anterior posteriad. Dorsal cartilage slender and bent 
crescentwise; umbrella broad; arms all hectocotilized. O. agassizii Verrill (type); O. depressa Ijima & Ikeda; O. extensa 
Thiele; O. medusoides Thiele; O. persephone Berry; O. pluto Berry. 

5) Ginothauma Chun. Eyes rudimentary; umbrella broad; suckers greatly elongated, ciavelate, with rudimentary 
cup at the tip. C. murrayi Chun (monotypic). 

6) Laetmoteuthis Berry. Umbrella broad; paired cirri of greatly reduced size; radula generously developed; dorsal 
cartHage present. L. lugubris Berry (monotypic). This genus is sometimes taken to be a form belonging to the fam. 
Vampyroteuthidae. 
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Length, total: 5.5 mm. 
Remarks.-The specimen, on which the species is based, is a young female.. It was found to­

gether with Bral1chz'ocer£antlms £mperator at Misaki, January, Ith, 1899. As compared with Chun's 
illustrations on E. PY,!;lJZCEa*) the ganglion opticum of E. ij£maz' is considerably small and the distance 
from it to the ganglion pedunculi, very short. E. !jima£ is distinguished from both E. pr£smatica and 
E. lteatlli by having a funnel organ of different shape and no umbrella between the ventral arms. 
,Mo;eover, the skin is much thicker and looser than in these two species. 

It is named in honour of the late Professor Ijima. 
Type localiry.-Misaki, Sagami Provo (!). 
l)tpe.-In Tokyo Imp. Univ. 

Genus Chunella Sasaki, 1920. 

rapetella, Hoyle 1885a p. 232 (pars). 
Eledonella, Hoyle 1886b, p. 106. 
Bolitama, Chun 191 I, p. 17 (p:m);-Thiele, in Chun 1915, p. 491 (pars).-Berry 1920, p. 156.­

Naef 1921 , pp. 537, 541. 
C111mella, Sasaki 1920, p. 170. 

Entire body soft, choroidal; mantle s::tccular, widely opened before, with no fin nor horizontal 
ridge on sides. Head and body not marked off from each other by constriction. Tuberculus olfac­
torius present on head, posterior to each eye. Eyes comparatively large. Optic nerve short; ganglion 
pedunculi close to g. opticum. Umbrella rather badly developed. Funnel organ, j\ -shaped. Arms 
very short in comp::trison with body; conical, thick. Suckers strictly uniserial throughout. Right 
third arm in male, hectocotylized, its suckers all considerably enlarged. 

Type.-Japetella diap/lalla Hoyle, 1885. 

Chunella diaphana (Hoyle, 188S). 

(PI. VIII, figs. 1-4.) 

Japetella diap/lana; Hoyle 1885a, p. 232.-Hoyle 188sc, p. 108. 
Eledollella diap/lalla, Hoyle I 886b, p. 107. pI. ix, figs. 3-6.-Joubin 1900, p. 37, pI. ii, figs. 5-7. 

-Hoyle 1904, p. 22, pI. V, fig. 11. 
Bolitcima diap/lalla, Chun 1911, pp. IS-20; figs. 7. 8.-Thiele, in Chun 1915, p. 493, pis. lxxxii-

lxxxiv, textfigs. 60, 61. 
BolitCEna (Eledoltella), Chun 1903, p. 87; 2 figs. 
C111l1lella diap/lana, S::tsaki 1920, p. 171. 

A young male specimen caught by the" Albatross" off Kii Prov., which is without hesitation 
referred to this species, has been placed at my disposal. 

Animal soft, choroidal, semitransparent even in preserved state. Skin flabby, smooth. Body 
roughly ellipsoidal, twice as long as broad, widest in the middle, rounded behind, highly arched above, 
somewhat flattened below (PI. VIII, fig. I). Mantle-opening wide, extending half round the body, 
its angles situated behind eyes. Mantle margin gently arcuate in the middle, projecting beneath 
head, and covering the greater part of funnel. 

Head relatively small, a little narrower than body. Eye exactly lateral, faintly projecting, fur­
nished with a minute opening. Umbrella but little developed, on an average extending about a quarter 
'up the arms. Funnel roughly conical, but its proximal two-thirds is incorporated with head; the ex­
tremity reaching two-thirds of the distance from posterior free edge to umbrella edge. Funnel organ 
composed of a thickj\ -shaped pad on the dorsal wall; distal extremity free and valvate (PI. VIII, 
fig. 4). 

*) Chun 19II (I.e.), p. 18. 
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Arms short, conical without-contractile web on sides, unequal; third pair being the thickest and 
longest, about half as long as mantle, and first pair the shortest (PI. VIII, fig. 3). Suckers large, 
prominent, nearly urceolate but sometimes cylindrical; their opening bordered with a thick margin 
around, which is often folded so as to form a triangular or quadrangular contour. Suckers number 
12 or 13 on each arm, arranged in a straight row ; the second or third being the largest, thence they 
gradually diminish in size towards the extremity. 

Chromatophores sparsely distributed on the external surface in all parts. Visceral sac thickly 
covered with many large chromatophores. 

Gill composed of 15 leaflets. Anal valve conspicuous. Inkbag small, fusiform, and free from 
liver (PI. VIII, fig. 2). Retractor palli medianus a little developed. Optic nerve short; ganglion 
pedunculi situated close to g. opticum. 

Measurements of SpecimC1l Exami1zed. 

Length, total 
Length of body ... 
Breadth of body 
Eye to posterior end of body 
Breadth of head ... 
Length of first arms ... 

" 
" 

" second arms 
" third arms 

;, "fourth arms 
Diameter of largest sucker of first arms ... 

" " " " " 
second arms 

" " " " " 
third arms 

" " " " " 
fourth arms 

ca. 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

42 mm. 

28 " 
15 " 
24 
12 
8 

9 
14 
10 
8 
8 

" 
" 
" 
" 
" 
" 
" 
" 

" JJ 

" 8 " 
Diameter of eye-ball.. . " 5 " 

Locality.-North of Papua (Hoyle); east of Galapagos I. (Hoyle); south-east of Acapulco (Hoyle); 
Marshall Archipelago (Hoyle); between Madere and the coast of Maroc (Joubin); south to Sierra 
Leone (Chun); north-east of St. Thomas I. (Chun); Indian South-equatorial Current (Chun); Sumatra 
(Chun); south-west of Ceylon (Chun); east of Seychelles Is. (Chun); Guinea Gulf (Chun); off Kii 
Provo Japan (Albatross I). 

Bathymetrical distributio1Z.-1 100 fms? (Hoyle); 1067 fms. (Hoyle); 664 fms. (Hoyle); 1897 
fms. (Hoyle); 1200-4000 m. (Chun); 720 fms. (Albatross!). 

Family Amphitretidae Hoyle, 1886. 

Ampltitretidae, Hoyle 1886b, p. 67.-Beny 1912b, p. 397; 1920, p. 156.-Naef 1912e, p. 196 
(pars); 1921, p. 537.-Thiele-, in Chun 1915, p. 53I.-Grimpe 1922, p. 4o.-Robson 1926, 
p. 1329. 

Pelagic octopod of graceful and choroidal consistency; campaniform on account of the great 
development of the umbrella, and the continuous investment of the head, funnel, umbrella and body 
proper by a thick choroidal coating. Mantle fused with funnel base in the middle, so that its opening 
is reduced into two small ostium-like branchial apertures on sides. Funnel organ W-shaped. Eyes 
situated near together above head; their balls pyriform, iml1'lersed below the surface. Suckers uni­
serial proximally, and biserial distally. Mantle cavity incompletely bisected by median septum. 
Posterior end of liver conoidal, projecting posteriad and ventrad. Oviducts of both sides developed, 
somewhat resembling those of Polypus in structure. Right third arm hectocotylized, chiefly its termi­
nal part affected by the modification; appearing by no means either to be separable or to develope in 
a specialized sac. Penis retort-shaped, situated on visceral sac on the left side. Radula almost as in 
the Elledinellidae. 

The family has been represented by a single genus Ampltitretus. 
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The male specimen examined by me, being greatly mutilated, the hectocotylization was incapable 
of examination. 

Length, total 
Length of body 

lIfeasltrelllCllts if Female Exami1led. 

Maximum breadth of body 

Length of first arms 

" " second arms 
" third arms 
" fourth arms 

Radius of umbrella between first arms 

" " 
" " 

" 
" 

" and second arms 
second and third arms 
third and fourth arms 

120 mm. 

30 " 
40 " 

Left Right 

95 mm. 95 mm. 

85" 86" 

70 " 
60 " 

70 " 

60 " 
55 mm. 

47 " 
40 " 

... ca. 40 " 

" " " fourth arms ... ca. 40 " 
Remarks.-Th:s species 

maturity. 
differs from A. mo!lis at least in the arms which are subequal even at 

The species was first made known to the scientific world by the late professor Ijima with a brief 
footnote. Through his courtesy, I have been enabled to examine the type specimen preserved in the 
Science College, Tokyo, to identify the specimens in my own hand with it. The label annexed to it 
tells that it was caught by Mr. K. Aoki at Mis3.ki, S3.gami Prov., from a depth between 150 and 200 
fathoms, June 18, 1902. 

Localiry.-Misaki, Sagami Provo (Jjima); Sagami Bay (!); Awa Provo (!). 

Family Argonautidae (Cantraine, 1841). 

Argollalttides, Cantraine 1841, p. 20. 
Argonautidae, Adams H. et A. 1858, vol. I, p. 23.-Tryon 1879, p. I01.-Joubin 1900, p. 26. 

-Naef 1912e, pp. 197, 198 (pars); 1921, p. 537 (pars).-Berry 191401 , p. 277-Chun 1915, 

P·476. 
Pltilollexidae, Gray 1849, pp. 3, 24.-Troschel 1857, p. 42 (pars).-d'Orb. 1855, p. 199,-Adams 

H. & A. 1858, p. 2I.-Verrill, 1882, p. 388. 
Ocytltidae (ArgolZautidae ,'1), Gray 1839, pp. 3, 28. 
Tremoctopidae, Tryon 1879, p. 101. 
Argonautidae+Plzilo1lCxidae, CanIs 1890, pp. 457, 458. 
Argonautoidea, Berry 1920, p. 155 (pars). 

Pelagic octopods of somewhat firm and fleshy consistency and 01 small to moderate size. No 
fin present. Suckers biserial throughout. Funnel base articulates with the inner surface of mantle 
by two sets of cartilaginous locking apparata. Sexes dimorphic. Males much smaller than females. 
One of third arms hectocotylized, developing in a specialized sac into a highly modified and detachable 
copulatory prgan which exists separately for a certain length of time in the mantle cavity of the female. 
Oviducts of both sides developed; ova very small, attaining some development within a specialized 
part of body or external shell. 

Subfamily Argonautinae Berry, 1914. 

ArgolZautinae, Berry 1914b, p. 277.-Naef 1921, p. 537 (pars). 
ArgOJzautidae,Berry 1920, p. 156. 

Locking apparatus of funnel, oval, cartilaginous, button-like in shape, with a deep. depression at 
the centre. Funnel organ composed of a 1\ -shaped dorsal, and two elongated ventral pads. Dorsal 
arms in female, provided with very broad, glandular membranes which serve to secrete and hold- in· 
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No male specimen has come under the observation of the author. But, three among the females 
alluded to above had each a detached hectocotylus in the mantle cavity, lying between a gill and 
the liver capsule, one of the three specimens carrying it on right side, while the remaining two on 
left side (PI. VIII, fig. 9). The three hectocotylus from these three different animals au' have the 
same appearance and are of about equal size (PI. VIII, fig. 10). The sucker-bearing part is about 
15 mm. long, flattened dorso-ventrally, and gradually tapering to a blunt extremity, from which a 
slender tubular appendage grows out. The opposite extremity is thick and abruptly terminates.· On 
the back a broad web is found contracted, so that the whole hectocotylus curves round almost into 
the shape of a horse-shoe. The suckers are 45-50 in number, cylindrical, flattened laterally, slightly 
expanded at the distal end, and arranged in two distinct rows on the extreme margins. The space 
enclosed by these two rows of suckers is very wide and a little convex. The protective membranes 
are as broad as the suckers are high. The apical tubular appendage is a little longer than the sucker­
bearing part, gradually and evenly tapering to a filiform extremity. On the proximal part is found a 
thin triangular wing-like membrane attached to each side. 

Localiry.-Enoshima, Sagami (Ortmann); Sagami (Hirase); Loo-Choo Is. (Lischke); Misaki, 
Sag ami Provo (!); Kagoshima, SatsurTIa Provo (!); YenShL! l'Jada (...A....Ibatross!); .A .. omari Bay(!). China 
(Gray); off Las Tres Marias (Hoyle); Southequatorial Current (Chun); coast of Africa (Gray), etc. 

Argonauta bottgeri Maltzan, 1881. 

(PI. III, fig. 7; PI. VIII, fig. I I.) 

Argona:tta bottgeri, Maltzan 1881, p. 163, pI. vi, fig. 7.-Smith Edg. A. 1887, p. 409, pI. xvii, figs. 
1-6.-Dall 1908, pp. 226, 229.-Beny 191401, pp. 277-280; pI. xlviii, fig. ;, textfigs. 3-7.­
Massy I9I6b, p. 143, textfigs. 1,2. 

Argonauta oWCIlii, Ikeda 1891, p. 27.-? Dunker 1882, p. 1. 

? Argollauta Itians navicula, Berry 1912b, p. 385. 

Fifteen specimens from Misaki and two specimens from east of Osumi Provo are referred to the 
present species. Their mantle-length ranges from 10 mm. to 33 mm. and the shell-length, from 17 
mm. to 58 mm. 

The species is closely related to A. ldans Solander, especially in the soft parts. The differences 
between them is only that the arms are a little longer and the suckers somewhat larger than in A. 
Itians, as shown in the following table (The measurement are given in millimeter). 

A. biittgeri A. hians 

No. of specimen i 
I 

ii iii iv i ii iii 

Shell length ... ... . .. ... ... ... ... . .. 58 
I 

56 50 39 59 59 47 

Length of second 
Left Right L. R. L. R. L. R. L. R. L. R. L. R. 

arms ... ... ... ... . .. 80 63 6) 55 50 75 85 63 64 53 110 110 - -
---

" .. third arms ... ... ... . .. . .. . .. 70 65 55 60 44 45 45 - 55 65

1 

43 45 - 40 
---.. " 

fourth arms ... ... ... . .. ... 55 65 45 45 31 33 33 - 40 45 34 32 30 30 

Diameter of largest sucker of first arms ... ... 4·5 4 4 2.6 3.0 
\ 

3. 2 2.7 

.. " .. " .. second arms . .. 3· 2.7 3 2.2 2·5 2.5 2·3 

" " " " " 
third arms ... 2.8 2.6 25 2.2 2·3 2.5 2·3 

" " " ., " 
fourth arms ... 3·5 I 3. 2 2.9 2.2 2.5 2·5 2·3 

The shell is distinguished from that of A. hians in many respects as diagnosed in the following :­
Shell-length under 60 mm. Ribs on sides, prominent, well-defined; numbering 45 or more in 

full-sized specimens, quite variable in length, often united proximally in twoes or threes; every second 
terminating in a tubercle, but the alternation occurs less regularly than in A. hians, often two together 
ending in a tubercle. Aperature roughly elliptical, broadest in the middle or a little more dorsally; 
longitudinal diameter about one and a half times the transverse-diameter; Auricles invariably in-
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Pltilonexis microstomus, d'Orb. & Fer. 1835, p. 100,Poulpes pI. x, figs. Sa-g. 
Plzilollexis Ityalinus, d'Orb. & Fer. 1835, p. 104, Poulpes pI. xvi, figs. 1-3. 
Tremoctopus quoyamts, Gray 1849, p. 27.-Steenstrup 1861, p. 332.-Tryon 1879, p. 131, pI. 

xliv, figs. 91, 92.-Hoyle I886b, pp. 70, 71; pI. xiii, fig. 7; 1904, p. 12, I textfig.; 1912, p. 
276. 

Octopus (Tremoctopus) violaceus, Verany 185 I, p. 41, pI. xiv, fig. I; pIs. xv, xvi. 
Octopus Koellikeri, Verany 1851, p. 33, pI. xi, figs. a, b, c. 
Tremoctopus atlanticus, Tryon 1879, p. 130, pI. xlii, figs. 76, 77.-Hoyle 1886b, p. 71. 
Tremoctopus microstomus, Tryon 1879, p. 130, pI. xlii, fig. 78. 
Tremoctopus dubius, Tryon 1879, p. 131, pI. xliii, figs. 80, 81. 
Tremoctopusgracilis, Tryon 1879, p. 131, pI. xliii, figs. 82, 83--? Hoyle 1886b, p. 71, pI. xiii; 

figs. 8,9. 
Tremoctopus Izyalinus, Tryon 1879, p. 131, pI. xliii, figs. 84, 85.-Chun 1915, p. 478, pI. lxxvii, 

figs. I, 4-6. 
Tremo::topus microstoma, Joubin 1893, p. 2 I 8, figs. 2--9. 

Four female !:iptcimens D'om Japan have ueeu placed at lIly di!:ipu!:iaI. They are withuut he!:iitatiun 
referred to this species, and upon them the following description is based. 

Body roughly conical, broadest anteriorly, bluntly terminating posteriorly, ordinarily longer than 
broad, but sometimes the breadth and length may be about the same; cross section roundish. Mantle 
opening wide, extending more than half round the body; angles situated just above and behing eye­
balls; margin even, without emargination (PI. VIII, fig. I). 

Head large, wider than body; cross section squarish or hexagonal; sides flattened. A pair of 
oval acquiferous pores present on the ventral surface of head near the roots of ventral arms, and an­
other pair on the dorsal surface in its central region. Eyes large and full. Funnel broad, thin-walled, 
not extending to ventral umbrella edge; the projecting distal part, short; posterior collar-like portion 
connected on either side with head by several longitudinal ligaments, of which the uppermost is the 
strongest. Funnel organ composed of a very thick, W-shaped pad which is deeply and finely plicated, 
forming 100 or even more longitudinal glandular lamellae. Locking apparata between funnel and 

Textfig. 9. 

TremoctotlUs vio/aceus. Funnel 
region of mature female; X 1/2. 

mantle, representing the simplest structure among the three 
known genera in the Argonautidae: funnel apparatus plate-like, 
formed of the latero-posterior edge of funnel-base turned inside 
out, the extreme edge being directed dorsad (textfig. 9). The 
funnel apparatus in young, soft, fibrous, and rather membranous, 
but at maturity it becomes stiff, hard, thick and quite cartilagi­
nous (PI. VIII, fig. 19). The mantle apparatus. composed of a 
deep transverse, pocket-like groove facing posteriad; in fi'ont of 
the groove the mantle is thickened. 

Arms exceedingly unequal, the formula of length being 
1>2 >4> 3. First qrm long, when perfectly preserved, pro­
vided distally a delicate, flattened, tape-like appendage. Second 
arm shorter, and stouter than first arm and without tape-like 
apical appendage. Third arm the !:ihortest but yet a little longer 
than body, and equal to fourth arm in structure, regularly 
tapering towards the extremity. First and second arms 

rounded in the aboral side, without keel; remaining arms provided with a distinct keel along the 
proximal half. Umbrella very broad, though thin and delicate; of exceedingly unequel development 
in the different interbrachial spaces; the formula of radius-length being 1-2> I - I > 2-3 > 3-4 > 4-4· 
Umbrella in first and second arms, continued along either side towards the extremity as a delicate 
membrane. The membrane in first arm, veliform, quite extensive, bordering both sides of the arm; in 
second arm, developed only on the dorsal side, extending to the extremity and continually narrowing 
towards it. 
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Provo (!); Kagoshima (!); Sakurajima (!); Taihoku, Formosa (!); Dublin Bay (Massy); Cape Verde 
Is. (Hoyle); Yarmouth (Gray); Nice (Verany); Genes (Verany); Napoli (Verany; Jatta); Port Blair 
(Goodrich); Andamans (Goodrich); Great Cocos Is. (Goodrich); Bombay (Goodrich); Malacca Strait 
(Goodrich); Maskat, Al:abia (Goodrich); Taormina Bay (Degner); North Sea (Grimpe). 

Polypus parvus Sasaki, 1917. 

Japanese name: Mamedako. 

(PI. III, figs. 15-17; PI. IX, figs. 4-10; text figs. 13, 14.) 

Polypus parvus, Sasaki 19J7, p. 365; 1920, p. 171. 

Animal very small, the whole length measuring less than 150 mm. even in adult; rather firm to 
the touch; skin loose, often finely wrinkled especially at nape. Dorsal surface of the head and body 
evenly covered with uniform warts with ill defined bases. No special tubercles perceptible either 
above body or above head; also none on the periphery of body. But a few above each eye marked, 
though not cirrus-like. Body more or less elongated, expanded backward, arched above, flat below 
where is often found a narrow, but rather deep, longitudinal groove in the middle; posterior end rounded 
but sometimes more or less acuminate (PI. III, fig. 5). Mantle-opening of moderate width, extending 
fully half round the body. 

Head rather small, decidedly narrower than body, concave above, marked off from body by a 
neck-like constriction. Eyes somewhat prominent. Umbrella narrow, on an average extending for 
about one-fifth the length of arms, of uniform breadth, but a little narrower between dorsal arms as 
well as between ventral arms. Funnel organ a little broader than long, about one-third as long as 
the distance from anus to distal funnel-extremity, situated distally beyond the centre of the dorsal 
funnel-wall; W -shaped, the fillet being very narrow, its angles of bending all rounded and the outer 
divisions half as long as the inner. 

Arms subequal, the formula of length variable, but oridinarily second p:tir the longest, and first 
pair the shortest. All squarish in section in the proximal parts, tapering gradually and uniformly 
towards extremities. Length of arms on an average a little shorter than twice the length of head 
and body taken together. Suckers exp:tnded distally, with non-shriveled margins; thickly arranged 
in two clearly defined series except at the base and extremity of arms. At the base the first three 
suckers form a single series, and the succeeding four or five are in two alternate series. The suckers 
on the extremity also in two alternate series (PI. III, fig. 16). 

Right third arm in male feebly hecto­
cotylized, nearly equal in length to the 
corresponding arm of the opposite side. 
Terminal organ very small, comprising 
only 1/2) the entire length of the arm; conoid 
with quite blunt extremity, its oral surface 
quite smooth save for a shallow, broad 
canalis copulatorius (PI. IX, fig. 4). Rela­
tively ample spermatophoric groove termi­
nates in a minute, conical calamus. Suckers 
on the normal part number 37-43 pairs. 

Penis very short, roughly retort-like 
shaped, provided with a well-marked diver­
ticle posteriorly. Needham's sac when 

filled with spermatophores, thickly swollen and bent into the shape of an L, its duct opening into penis 

Textfig. 13. 

Polypus parvus. Radula; x 80. 
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at the neck of its diverticle. Accessory spermatophoric gland circinate, the coil separated fi'om that 
of spermatophoric gland. Spermiduct short, and thick (PI. IX, figs, 6; 9a, b). Spermatophores 
minute, only about 12 mm. long; of which 5 mm. are composed of the opaque part; sperm cord coils 
itself about 65 times; internal discharging sheath forming a special ovoidal expansion near the oral 
end (PI. IX, fig. 10). 

Vagina short, thick, nearly straight, or a bit crooked, terminating far posteriorly to anus (PI. IX, 
figs. 5,8). 

Caecum of stomach globular, but a little involute. Ink-bag small, spindleshaped; its greater 
part embedded in liver. Inkduct runs straight to anus, without a slack, its whole course being 
traceable on the surface of liver (PI. IX, fig. 7). 

Gill exhibits a convenient, diagnostic character by its being compact, massive and composed of 
only nine or ten, thick leaflets. 

Radula as shown in textfigure 13, specially characterized by the flattened, broad-based, 
unicuspid, outer-lateral teeth, their cuspus being triangular and sharp. 

1I1easuremcIZts of somc Specimens E:ramiucd. 

No. of specimen i ii I iii iv I v 

Sex if if 
I 

if 0 0 

Length, total ... .. , ... . .. ... ... '" ... 145mrn. IOOmm. 100mm. II5mm. II5nnl1 . 

Ventral length of mantle ... 
'" ... ... ". ... 25 " 

17 
" 13 " 17 " 19 " 

Eye to posterior body-end ... ... . .. ... ... 36 
" 

22 
" I 20 

" 25 " 28 " 
Maximum breadth of body '" ... ... '" ... 22 

" 
18 

" IS " 16 " 18 
" 

Breadth of head ... ... ... ... .. . ... '" ... 18.5 
" 

14 " 
12 

" 
20 

" 14 " 
Left Right L. R. L. R. L. R. L. R. 

Length of first arms ... ... ... .. , ... '" ... -mm·90mm . 77mrn.-mm. 65mm.551l1m. I4mm·75mm. 74mm·74nllu. 

" " 
second arms .. , ... ... ... '" .. . 105 " 100 " - - 72 " 65 " - 83 " - 80 

" 

" " 
third arms ... ... ... ... ... '" ... - - 90 " 85 " 

65 " 65 " 77 " 75 " 66 
" 76 " 

" " 
fourth arms ... ... .. . ... '" .. - 95 " 100 " S3 " 83 " 55 " 53 " 85 " 83 " - So 

" 
Radius of umbrella between first arms ... ... .. , 15 mm. II mIn, 10 nun. 13 mm. II rum . 

" " " " 
first and second arms 17 

" 
II 

" 
I I 

" 
14 " 13 " 

" " " " 
second and thi·rd arms IS 

" 
12 

" 
12 

" 
IS " 13 " 

" " " " 
third and fourth arms 17 

" 
12 

" 
12 

" 
IS " 13 " 

" " " " 
fourth arms 

'" ... 16 
" 

10 
" 

10 
" 14 " 

12 
" 

Diameter of largest sucker of first arms 
'" .. , 5 " 3 " 3 " 4 " 4 " 

" " " " " 
second arms .. , 5.S 

" 3·5 " 3·5 " 4·7 " 4·5 " 

" " " " " 
third arms ... ... 5·7 " 3·5 " 3·5 " 

4. I " 4·6 " 

" " " " " 
fourth arms ... 5.2 

" 3 " 3 " 4 " 4. 2 
" 

Remarks.-This species approaches P. 'Z'uigaris in the general shape of the head, body, arms and 

suckers, as well as in the hectocotylus, but diverges from it principally in the gills, spermatophores, 

and surface ornamentations. Moreover, the present species becomes by no means so large as in that 

species. 
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as the body length, or even a little longer. Suckers closely set, biserial except first three or four, 
which are uniserial. Suckers uniform but slightly varying with the arms on which they are set, and 
on each arm those of the base are sn1all, the sexth to eighth are the largest, then they greadually 
diminish in size towards the extremity. 

Right third arm hectocotylized, a quarter shorter than the corresponding arm of the opposite side. 
Terminal organ slenderly conical, comprising about %0 the entire length of the arm, provided with a 
faint copulatory groove and a minute, but distinct, conical calamus. Spermatophoric groove well­
defined, fairly broad. Suckers on the normal part number 40-44 pairs. 

Branchial leaflets number 16-18 in each gill. 
Penis conspicuous, velY long but bent into the shape of an U, of which the right ramus is 

shorter than the left and forms a large, elongated, clearly marhd, roughly 6-shaped diverticle at the 
anterior end (PI. IX, fig. I I). Proximal part of the diverticle connected with Needham's sac by a 
distinct duct. Needham's sac velY long, its distal p:lrt bent into L-shape while the remaining part 
curves round so as to from a large complete circle. Terminal part of accessory spermatophoric gland 
folded and resting tightly upon itself, forming an S-shaped curve, which is separated fi'om the coil of 
spermatophoric gland (PI. IX, fig. 12). Spermatophores 160 mm. long, their aboral end 1.5 mm. 
thick; coils of sperm cord umber 50--55. 

Mcasllremmts or Largest lIiale Examilled. 

Length, total ... 
Ventral length of mantle ... 
Eye to posterior body-end 
Maximum breadth of body 

Length of first arms ... 

" 
" 

" second arms 
" third arms 

" "fourth arms 
" "hectocotylized extremity 

Radius of umbrella between first arms 

" " " 
first and sccond arms 

" " " " 
second and third arms 

" " " " 
third and fourth arms 

" " " " 
fourth arms 

Left 

295 mm. 

65 " 
86 " 

38 " 

185 mm. 
Right 

180 mm. 

194 " 
210 " 
190 " 

200 " 

150 " 
195 " 

9 mm. 
12 " 

40 " 
40 " 
45 " 
45 " 

Diameter of largest sucker of first arms... 6 " 

" "" "" second anns 7 " 
" "" "" third arms 7 " 
" "" " fourth arms 6 " 

Remarks.-A male example from Kagoshima, which is referred with great hesitation to this 
species, differs fi-om all the others alluded to in the beginning of this description. It measures only 
160 mm. in length, yet is already sexually maturate, the spennatophores is only I IO mm. long, the 
penis bent round into a-shape, and all organs of the vas deferens differs in structure from those of the 
other specimens (PI III, fig. 18; PI IX, fig. I3). 

}oubin is of opinion that P. boscii (Les.) and also P. boscii var. jol!£da Hoyle are synonymous 
wi,th the species now in question. But as far as I have ascertained the present species does 'not seem at 
any rate to grow so large as that species, and I am greatly inclined to consider them as different species. 

Localiry.-Rikuzen (Wlilker); Misaki (Wlilker); Nagasaki (Joubin); Kagoshima (Ortmann); 
Boshu (!); Tokyo market (!); Suruga Prov_ (!); Taihoku, Formosa (!); Valparaiso, Chile? (Gray); 
Bahama (Joubin); Port Blair (Goodrich); Andamans (Goodrich); Great Cocos 1. (Goodrich); Bombay 
(Goodrich); Malacca Strait (Goodrich); Maskat (Goodrich); West Ceylon (Hoyle); South end of 
Cheval Paar (Hoyle); Manaar Gulf(Hoyle); Palk Bay (Hoyle); Indian Ocean (Massy), Natal (Massy); 
Bird 1. (Massy); Suakin Harbour (Hoyle); Vineyard Sound, Mass_ (Tryon); Amboina (Brok); Bata­
via (Brock); Cape Verde Is. (Hoyle). 
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Polypus oliveri Berry, 1914. 

Japanese name: Anadako (Ogasawarajima). 

(PI. IV., fig. 2; PI. IX., figs. 14-18; textfigs. 15, 16.) 

Polypus oliveri, Berry 1914, p. 136.-0liver 1915, pp. 560,564 (fide Beny).-Beny J916, p. 49, 
pI. vi, fig. 2. 

One ·male and three female specimens from Ogasawarajima in hand are referred to this spe cies, 
but their identity with it is by no means so satisfactory as might be wished. They are all sexually 
mature, ranging in length from 29 cm. to 36 cm. 

Surface of preserved specimens very firm to the touch, quite rough and warty (PI. IV, fig. 2). 
Warts ill defined at base, of various sizes but roughly classified into two kinds: (I) minute, exceed­
ingly numerous and widely distributed, occurring even on the ventral surface of head and body; (2) 
much larger and fewer than the preceding, conical or rounded, beset with several minute papillae, 
found onl}T on the dorsal surface of every plrt, their thickest distribution being around head. 1'-Jo 
other special tubercles nor cirri found above head, and also none above body, but each eye-opening 
surrounded by a circlet of five or six low and indistinct tubercles. 

Body small, compact, globular, broadest in the middle or even a little more posteriorly, arched 
above, flat below; sometimes a faint longitudinal groove found in the middle of belly. Mantle open­
ing moderately wide, extending fully half round the body. 

Head small, far narrower than body, marked off from it by a distinct neck constriction; dorsal 
surface flat or even a little concave. Eyes somewhat protrude sideways and a little upwards. Funnel 
conical, small, more slender than in any of octopi found in Japan. Funnel organ small, W-shaped, 
the fillet narrow, its outer divisions considerably shorter than the inner; posteriorly situated, the an­
terior end marking the midway between anus and distal funnel extremity (PI. IX, fig. 14). Umbrella 
narrow, uniformly developed all around, but broadest by little between lateral arms, where it extends 
to the fifth p:lir of suckers. Margin of umbrella continued distad as a low ridge along either side of 
arms. 

Arms very stout, equal, but lateral pairs a little longer than the others, on an average six times 
as long as body, or even longer. All proximally squarish in section but roundish distally. Roots of 
arms taken together markedly thicker than body. 

Suckers prominent, expanded distally, numbering about 200 on each arm, closely set in two 
well-defined series except first two or three which are in two alternate series. Suckers small at the 
base of arms, rapidly increasing in size to eighth pair which is situated a short distance beyond the 

v' v 
Textfig. 15. 

Polypus oliveri. Radula; x.60. 

Radula as shown in textfigure 15. 

umbrella edge; thence they gradually 
diminish in size towards the extremity. 
Suckers of lateral arms, subject to an 
individual variation, and two or three 
often markedly enlarged. 

Right third arm hectocotylized, a 
little shorter than the left third. Ter­
minal organ very small, comprizing only· 
1/40 the entire length of the arm, conical, 
bluntly pointed; its oral surface flattened 
save for a faint copulatory groove. 

Color dark slate above, shading off 
to buff underneath. 

Caecum of stomach turbinated, consisting of two and a half whorls. Anal valves filiform and 
minute. Inkbag small, its greater part imbedded in liver (PI. IX, fig. 15). 
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equally about 2 mm. The vaginae were very slender, being about 65 mm. in length and about 1.5 
mm. in diameter, and extended very little beyond the anterior end of the gills. 

Liver forms posteriorly two conspicuous lobes, between which there is situated a muscular 
stomach with a relatively large turbinate caecum. Ink bag large, its duct thick and very long. 
Branchial leaflets number 24 in each gill. 

Measurements oj' Specz'mC1ls Examined. 

Sex 0 \l 

Length. total 600 m,m. 685mm. 

Eye to posterior end of body ... IIO 125 " 
Ventral length of body 83 " 105 

" 
Breadth of body 62 58 " 
Breadth of head 38 

" 40 
" 

Left Right Left Right Length of first arms 
-10m. 450mm. 500 mm. 420 Hun. 

second arms 360 " 420 
" 420 

" 405 " 
third arms 350 " 215 .. 330 .. 335 " 
fourth arms 290 

" 330 
" 320 

" 
Badius of umbrella between first arms ... 60 mm. 65 mIll. 

first and second arms 75 mm. 80 Hun. 7o mm. 70 Jllln. 

second and third arms ... 75" 75" 70" 70" 

third and fourth arms .. , 65" 55" 60" 70" 

fourth arms 50 mm. 50 mm. 

Length of hectocotylus 8 " 

Remarks.-The species relates superficially with P. macro pus Risso but differs from it in having, 
I) a relatively larger head, 2) shorter arms, 3) smaller number of suckers in each arm, 4) a wider 
umbrella, and 5) broader contractile webs of the arms. Moreover, these species seem to disagree with 
each other in the surface patterns: in both specimens examined there was made out no lighter blotch 
as found in P. maC/·opus. 

Type locali(l'.-Pescadores Is. 
Typc.--In Hokkaido Imp. Univ. 

Polypus marmoratus (Hoyle, 1885). 

(PI. r, fig. 10; PI. V., fig. 4; PI. IX., figs. 19-24; textfig. 17.) 

Octopus marmoratus, Hoyle 1885a. p. 227.-Hoyle 1885c, p. 102.-Hoyle 1886b, p. 85, pI. vi. 
-Brock 1887, pp. 610, 61 I.-Ortmann 1891, p. 671.-Joubin 1894a, p. 35. 

Polypus marmoratus, Hoyle 1905a, p. 978.-Berry 1909. p. 418.-Wulker 1913, p. 457.-Berry 
19I4a, p. 291; pI. xlv; pI. xlviii, fig 6; textfig. 13. 

I have referred to this species one immature female from Formosa, and four males and so many 
females from the Bonin islands, which are all sexually mature and range fi'om 80 cm. to 117 cm. in 
length. 

Texture fleshy, rather firm. Surface rarely smooth, frequently finely warty, more often quite 
uneven and irregularly wrinkled; but in every case, there are found some large, low, longitudinally 
streak-like tubercles regularly scattered on the frontal region of head and also on the back of body 
(PI. V, fig 4). Besides, circum-orbital protuberances invariably developed, of which the three above 
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each eye are especially marked; the middle of these three is the largest, existing a little p::>sterior to 
the pupil (PI. IX, fig. 19). 

Body as long as, or slightly longer th:m, broad; rounded behind, somewhat flattened below, 
where is found a shallow median groove. Mantle-opening moderately wide, extending across entire 

neck-breadth. 
Head small, decidedly narrower than body, marked off by a distinct neck constriction. Eyes 

somewhat prominent. Eunnel small, conical. Funnel organ conspicuous, decidedly longer than 
broad; W -shaped, all divisions of the fillet being of equal length, about half as long as the distance 
from anus to anterior funnel extremity, and situated at equal distance from either of these points. 

Arms subequal, 8-10 times as long as body, thick at base, their combined root being a little 
broader than body; evenly tapering to thin attenuated extremities.· Umbrella comparatively well 
developed, broadest between lateral arms, narrowest between dorsal arms; extending to 8th-loth 
pair of suckers, then continued on within a stort distance of the extremity as a contractile membrane, 
which is much broader on the ventral side than on the dorsal side, of arms. Owing to the contraction 
of this membrane, arms are apt to be heavily recurved and coiled in preserved specimens. 

Suckers number about 150 pairs oil each ann; biserial, except bas:!l four or five which are uni­
serial; mostly closely set. Suckers on the whole, large, though a few at base small; ninth or tenth, 
which are opposite to the umbrella edge, the. largest, then becoming gradually smaller towards the 
extremity; the lorgest suckers in male often show a special enlargement. 

Right third arm in male feebly hectocotylized, about seven-tenths as long as the left third. 
Termil111 organ conical, bluntly p::>inted, comprising only about 1/100 the length of the arm, provided 
with a rather rudimentary calamus at base; oral surface flattened, except for a faint copulatory groove 
which is smooth or may be provided with several indistinct transverse streaks. Suckers on the normal 
part of the arm number II l-1I8 pairs (PI. IX, fig. 20). 

Renal gland separated into 8-10 massive lobes on each side. Branchial leaflets number 21-23 

in each gill. Anal valves relatively broad, nearly orbicular (PI. IX, fig. 21). Caecum of stomach 
turbinated, composed of two or three whorls. Ink-bag large. Ink-duct well characterized by its 
greatly expanding and being bent round in its course in a circle, which extends forwards beneath the 
brain (PI. IX, fig. 22). 

Fully grown penis about 25 mm. long, slender quite gradually I11rrowing forwards, stretched 
straight except its posterior end which is bent, and forms a small, clearly marked diverticle. Need­
ham's sac bent in the middle into L- or V-shape, becoming very thick at maturity, its duct connected 
with penis at the vicinity of the exit of the diverticle. Accessory spermatophoric gland circinate, its 
coil separated from that of spennatophoric gland (PI. IX, fig. 23). 

Spermatophores about 45 mm. long, their opaque part about 16 mm. long, and about equally 
thick except the aboral end which is slightly swollen. Pellucid p1rt hairly, far thinner than the 
former part. Coils of sperm-cord number 115-120. 

Textfig. 17. 

Polypus marmoratlls. Radula; X 53. 

Ovary reniform, with its long axis transversely 
lying to the right side in viscera. Right oviduct 
s.s. much shorter than the left. Vaginae slender, a 
little crooked, extending to the vicinity of anus (PI. 
nc, flg. 24). 

Ground color in formalin, dull drab or stone 
gray, but sometimes may be much yellowish. 
Dorsal and lateral surfaces in all parts marbled with 
deeply chromatic anastomosing veins which in con­
tracted specimens are crowded together almost into 
a uniform dark slate shade. A large roundish or 
ovate oculation present a little way in front of, and 

below each eye, with a very dark centre surrounded by a' broad ring of lighter tint. Aboral surface 
of arms decorated \vith 3-7 series of roughly el1iptical yellowish spots, each bearing a low tubercle at 











Cepllalopoda 0/ tile Japanese and A4iaccJlt Waters. 53 

tioned as having been identified by Steenstrup with those labelled OctoPIIS areolatlls de Haan ill the 
same museum,-the latter is presumed by Hoyle to be the type specimens in which deHaan's manu­
script has originated. It is, however, quite doubtful to me, if the" Challenger" specimen is really con­
specific with those of the Copenhagen Museum. As far as his description goes, the "Challenger" 
specimen is referable to Polypus ovulum Sasaki, while those of the Copenhagen Museum probabIIy 
belong to P.fangsiao d'Orb. 

As mentioned before, d'Orbigny's plate of Pol)'Pus Si1ZC1ZSis alluded to, gives two figures of octopi 
reproduced from the "Uotsukushi" and the upper figure of the two must be referred to the species 
now standing in question. It is very interesting to note that its original coloured sketch of the said 
figure given in that Japanese book shows two principal characteristics of the species, i.e. the ocellar 
spot in front of, and a little below, each eye, and the dumbbell-sh3.ped brickcolored patch*) on the 
head between eyes. 

. In catching this octopus fishermen fix molluscan shell to a rope and throw them into the sea 
down to the bottom. Then the octopi crowl in the shells, and the fishermen have simply to pick 
them up by drawing the sunken rope. The Molluscan shell used in this fishery is ordinarily that of 
Turbo comutus Gmelin, but in Uzen Provo the shell of Ha!iotis gigantca Chemn. also is used. 

Loca!iry.-Sapporo market (!); Muroran (!); Oshima Provo Hokkaido (I); Hakodate (I); Aomori 
Bay (I); off Niigata (Albatross!); near Kinkazan (!); Tokyo market (!); Omori, Tokyo (I); Sagami 
Provo (!); Wakasa Provo (!); Aichi Prefecture (!); Tomo, Bingo Provo (!); Bepp'..l, Bungo Provo (!); 
Nagasaki (!); Fukuoka (!). ? Aomori, Mutzu Provo (Berry); ? Tsuruga, Echizen Provo (Berry); ? Sa­
gami Provo (WUlker); Tokyo Bay (Ortmann); ? Tokyo Bay (Wulker); ? Tokyo (Berry); ? Wakanoura, 
Kii Provo (Berry); Kagoshima (Ortmann); ? Coast of Jap:lIl (de Haan); China (Gray); Amboina 
(Joubin). 

Polypus fangsiao d'Orb. val'. etchuanus nov. var. 

(PI. III, figs. 19, 20; PI. X, figs. 4-10.) 

.? Octopus brocki, Ortmann 1888, p. 645, pI. xxi, fig. 4; pI. xii, fig. 1 (pars). 

This variety is sepaqted with a great deal of hesitation from the typical variety. The following 
characters are the chief points of its distinction. 

External surface quite shagreen-like, beset with coarse, prominent, rounded warts with clearly 
marked bases. Body as broad as long, attaining over 5 cm. in length. Circum-orbital cirri rather 
uniform. Umbrella narrower between ventral arms and also between dorsal arms than in the remain­
ing interbrachial spaces. One or two suckers opposite to umbrella edge on each armcharacteristicaIIy 
larger than the remaining ones. Hectocotylus on right third arm, comparatively large, comprising 
1/10-1/12 the entire length of the arm; copulatory groove well developed. Suckers on the normal 
part of the arm number 89-90. Oculation between the bases of lateral arms situated at the point one­
third the distance from eye to umbrella edge. Brick-colored patch on head between eyes not dumb­
bell-shaped nor elliptical but crescentiform, with a straight edge anteriorly and a concave edge pos­
teriorly. Another on the back of body elongate, Y- or V-shaped.' Other smaller ones and black 
longitudinal stripes on the back both invariably indistinct. Ovary much broader than long (PI. X, 
figs. 6, 7). Ripe ovarial eggs about 13 mm. long. Penis retort-shaped, mature one 18 mm. long (PI. 
X, figs. 4,8,9). Spermatophores 36-44 mm. long; sperm cord extending to the aboral end of etui, 
terminating there in a deeply pigmented body, its coils numbering 84-125. Etui quite regularly and 
uniformly narrowing towards the oral end. 

Full-grown individuals about 30 cm. long, viz. about one-third longer than those of the typical 

variety. 
For the funnel organ, internal genital organs, digestive system, and all other respects of the 

visceral organs, the reader is referred to PI. X., figs. 4-10. 

*) Appellilf (1886, I. c.) mistakenly defines the dumbbell·shaped patch on the head shown in the upper figure 

of d'Orbigny's Poulpe plate as a strong cirri on an eye. 
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'tapering to attenuated extremities, provided on the ventral side with a n:1rrow web connected proximally 
with umbrella. Suckers always, prominently elevated, their margin expanded and not shrivelled; 
biserial except proximal five or six on each arm which are uniserial. Several suckers of lateral 
arms near umbrella edge on each arm, much larger than the remainder but not showing in any rate 
special enlargement as in P.fangsiao. 

Right third arm weakly hectocotylized even at maturity, a little shorter than the left third; its 
termin<ll organ comprising 1/15 of the entire length, provided with a shallow copulatory groove. Sper­
matophoric groove of moderate breadth, terminating in a minute, low, bluntly pointed, conical calamus. 
Suckers on normal part number 59-70 pairs. 

Radula as shown in textfigure 21, closely resembling that of P.fallg.siao, but the median teeth 
are a little longer and narrower. 

Gill composed of 15-17 leaflets. 

General shape of vas deferens in situ, hemispherical, and cup-like, covering over antero-lateral 
parts of testis; Needham's sac long, encircling the vas deferens and testis meridionally; spermiduct 
moderately long, greatly tQrtuous (PI. X, figs. 12, 13). Penis conspicuous, slender but bent round 
posteriorly so as to reveal the shape of a slender 6, of which the inner extremity forms a swollen, 
elliptical and well-marked diverticle, and which is connected with Needham's sac by a rather long 
conjunctive duct. 

Spermatophores 49-61 mm. long. Opaque part 23-27 mm. long, containing 230-270 coils of 
sperm cord; the latter does not extend to the extreme aboral end of the etui. Etui of about uniform 
breadth throughout, but a little swollen at the aboral end, a little tapered at the oral end, and some­
times forming a slight fusiform expansion near the middle of the pellucid part, marked off by two 
feeble constrictions. Moreover, the plainly pellucid part is on the whole slightly narrowed, while the 
spring-bearing part is a little swollen, its greatest diameter of decidedly exceeding that of opaque part 
and representing the thickest part of the etui (PI. X, fig. 14). 

Mature ovary as long as broad (PI. X, fig. 15). Vagina thin, bent into Z-shape near the middle of 
its course. Oviducal ball hidden among visceral organs, lying on the dorsal side of ovary; its radial 
sets of internal organs number 16; oviducal gland a little larger than receptacular gland, of which the 
posterior half is exposed superficially on the ball. Gland epitheliums of the two above-mentioned 
glands both fairly and equally folded; seminal receptacle opening into receptacular gland. Ovarial 
eggs very small, attaining at most 3 mm. long even when ripe. 

Color of preserved specimens deep drab dorsally, shading off to much paler tint ventrad. On 
the dorsal surface deeply pigmented chromatophores group themselves into a network, each mesh of 
which encircles one of the warts found there. Often a few broad, darker, brocken stripes appear on 
the dorsal surface of head and body. No brick-colored patches appear above either the head or the 
body. A distinct, dark ocellar patch with a shining cobaltic or violet ring invariably present in front 
of and below each eye, the ring small compared with that of P.fangsiao, measuring at most 4 mm. in 
diameter. The patch situated more anteriorly than in the said species, lying nearer to the umbrella 
margin than to the eye. In young individuals, large, dark special chromatophores are found in one 
or two series along the aboral surface of the third and fourth arms. 
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Rcmarks.-This species is very closely related to Polypusfallg-siao var. typiclts mihi and P.fmzg­
siao val'. etc/LUanus nov. From these, however, it is easily distinguished as the following table shows. 

Polypus fallg-sioo (d'Orb.) Polypus fang-siao var. 
var. typic us mihi etchuonlls 

-. -

Total length in adult: ca. 22 em.; ca. 30 cm.; 

Shape of body: ovoidal; globular; 

Tu berel es on each side of 
4 or 5 in number, streaklike; body: do.; 

Circum·orbital cirri: 
5 or 6, of which the dorsal 2 

5 or 6, rath er uniform; are the largest; 

Preorbital ocellar ring: 
7 mm. in diameter, greenish 8 mm., greenish or yellow-

or yellowish; ish; 

Position of the same ring: 
?i nearer to eye than to um- 73 nearer to eye than 

brella edge; umbrella edge; 

Brick-colored interoLital 
elliptical or dumbbell-shaped; crescentiform ; patch: 

Brick-colored dorsal patch 
elliptical or cordate; y- or V-shaped; of body: 

Dorsal radius of umbrella; 
about Yz. 

radii; 
shorter than other I do.; 

longitudinal·ovoidal; 
decidedly broader than 

Mature ovary: long; 

Ripe ovarial eggs: ca. 10 mm. long; ca. 13 mm. long; 

Internal organs of oviducal 
arranged in 22-27 radial sets; in 24-27 radial sets ball : 

Penis: flask-shaped; do.; 

Length of spermatophores : 33-36mm.; 36-44 mm.; 

Length of opaque part of 
spermatophore: 14-16 mm.; 12-16 mm.; 

Number of coils of sperm 
cord: 57-60 ; 84-125 ; 

TJ'fJe locality.-Tokyo market. 
Typc.-In Tokyo Imp. Univ. 

Polypus fasciatus (Hoyle, 1886). 

Japanese name: Iiyo-dako. 

(PI. XI, Figs. 1-3) 

to 

Polypus ovulum Sasaki 

ca, 15 cm. 

ovoidal. 

absent. 

only 2, found above eye. 

4mm.; purplish to violet. 

nearer to umbrella edge 
than to eye. 

absent. 

absent. 

about 73 shorter. 

spheroidal. 

ca. 2 mm. long. 

in 16 radial sets. 

V-shaped, with diverticle at 
the anterior end of inner 
ramus. 

49-61 mm. 

23-27 mm. 

230- 270. 

Octopus pictlts varJaciata, Hoyle I886b, p. 94, pI. viii, fig. 3.-Goodrich 1896, p. 19, pI. V, fig. 
82. 

POlJ'fJllS pictlfs var.faciata, Wiilker 19IO, p. 6. 
Polypus pictlfsfaciatlts, Berry I9I2b, p. 393. 

One male from Tokyo market and two females from Misaki in hand are referred with but little 
hesitation to the present species. 

Animal of small size even in adult, fleshy and finn. External surface almost smooth except for 
some circum-orbital cirri, of which the one above the eye is the largest. Body much longer than 
















































































































































































































































































































































































































































































































































































































































































































































