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,»V o S nmnmholthun)wuldnotbewputudmhl-—bu resent bec: o
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Chapter 1
INTRODUCTION

‘The squid family “Octopoteuthidae Berry, 1912 is con’xprised of two genera,
Octopoteuthis Rippell, 1844 and’ Taningia Joubin, 1931. “The genus
Octbpatzulhia is repréenté«i\ by nine nominal species presently known to oceur -
,circumglobally. * All species appear.to be nmopelngm as yﬂulé\(Lu and . Clarke,
1075, Ln and Roper, 1979; Young, 1078 l§§‘l Yolmg and R/nper, ]077) o s

" Many of the enrhest specxu descnphons were very. brief wlth few or no
|llustrnhanu ‘This made’it.very difficult wsepuate species. Octopohulhu ndulé' !
-and larger j\lvemles differ conslderably in nppeamnce from the larvas and smaller
jllvemles {25—30mm) Also adults and lnrger Jjuveniles bear distinet phowphore
patterns and numbers ‘which were neither recognized nor recorded in the eatliest
spmes .The logs of many of the species holotypés precluded their re-examination
to verifly the pmep’é or absence of characters. - As a rml_llt,_ c_onsldemble

fusion has ped in species ion because of i

deinab

_ original
dmnphonu, descriptions of " specm based on larval or juvenile spwmens loss of
type material, and the continued nddmou of new species without clunﬁcatmn of
the status of prevmusé:nu

These problems becnme apparent when - the wnm was preparmg an
annotated’ checkllst/key o cephnlopods of the Canadisn * Atlsntic for; the
Huntsman Marine Labpratory, St: Andrews, N. B.(Stephen, 1982, MS) At that -
time none of the Octopoteuthis’ specimens exlmmed could -be umgned to any of

* the three speclu reported, in the literature, €6 oceur i the Western North -
" Atlantic. Cor i with- several cephal pod g ists failed-to indicate
. any meiil_llo ly ldenhfy p ol ‘of Oct i 8 \

s




et 2

. ] ! } i :

After being accepted to the Masters degree program at Memorial University

the writer propbsg@ a projecti to carry out a systematic revision of the genus
Oclopoteuthis in the North Atlsntic.  Discussion with my supervisor, Dr.
F. A. Aldrich, and correspondence with Dr. C. F. E. Roper, United . States
Nauonal Museum nnd Dr. G. L. Voss and Mrs N. A Voss, Rosensuel School of
Marine and Atmospheric Science, University of Mlaml, reinforced my ldea for lhn
project.

“Such & revision required the examination of the largest possible number of
specimens from the widest possible distributional raige. Since Oclopoteuthis

p are. cadght i quently, it was Decessary to obtain specimens from

several instjtutions, To.nable the revision to be comprehenswe for.the genus,

speelmens represenhng Atlnnuc, Indiap and Pacific Ocean spmes ‘were obtained.




b ‘ Chaptqr 2
HISTORICAL RES

Ruppell described the first octopoteuthid m 1844 from a young specimen
collected off Messina, Italy. He named it Octopoteuthis. sicull. Krohn (1845),

. expmded Rippell’s brief"description and provided the first illustrations of the

species, whlch showed total dorsal md ventral views, the head and the hooks In
the paper Krohn* changed the genenc syellmg 4o, Octopminleuthu followmg
Ruppsll’s snggeehon *Nach Rippell’s Vonchlngz nenne tch 'das Genus wozu die
buchnebcne Specm y:horl, Octogndoteuthm (p. 49). In’ 1847, Kiohn " again

'changed the generic name to Verania a{ter ining & preserved sp

“which bore amnll tentacles., He placed l:us Veraniain a family Onychugllthldeu,

.+ along with the genus Enoploleulhla d'Orbxgny, 1839,

f
Ln 1849, Grny leed Oclopadoteulhla gicula in his ‘ngw family
Onychoteuthidae.” Venmy (1851) made Veﬂmm a subgenus of ‘Onychoteuthis - *
Lichtenstein, 1818. Al(’)ng with- a description and a nanativev of Rippell's and .
Krohn's accounts of the spegies, Verany provided a ventral view of the ‘gladius.
For the next few ye'm the genus ‘was plac‘ed in’ the Onychoteithidse but the

' genquc apnlling varied: Veranya (Fxseher, 1887; Ke!ermm, 1866; Pelseneer, 1804;

: md Tiberi, 1880) and Veranja (Tr)’on, 1870; and Weis®, 1880). Pfeffer#(l&Sd)

used the name Oclnpal:ulhm sicula, Mwnrd (1871) i in. his *A Manual of the

.Mallusu' mcluded Oclapodaleulhu and Verania as synonyms of Enuplaleuthm

Vernll 11882) included Verania in_ tha [mlly Teuthidae Gray, 1849. He
miﬁed the genus & non-: anpponabla characteristic, however, when he listed it as

. having; *Tentacular club with hooks, ...*(p.280). In 1885, Vemll descnbed ‘abew’

speclu, Amlalmchnma meyaptem




Hoyle (1886 a,b) reduced Gray's Onychoteutﬁidae to a subfamily .of Onychiii,
‘Steenstrup 1861.. .The - tWo spécies were listed as Verania siculs -and

Antistrocheirus megaptera.

» -
5  # 3
I\y( Appelldf (1889) gave a detailed description of e larval Oclopoteuthis and
provided some detailed ill ions of ‘the arms, lar club, internal viscera,”

digestive system and .optic ganglia.  His .illustratiins clearly showed the"
photophores on the ink sac .and at the ends of the amms although he did not’
recogmze\them as such. During the same year Ernest Weisg, éxmined and
illustrated a spmmen with a mantle length of 7 mm. Weiss mrsmterpreted the
arm tip photophores as hectocotylized or modified ‘portions ‘of the arm of 'male

_ cephalopods used in spermatophore transfer. ..

. Goodnch in lns 1392 paper; provided a table o! chle( characters of recent
oegopsld cephnlopods His: dmgnosrs of Verariia was: “f e
*_Arms with 2 rows of hooks. Textacles' short, suckers !ew Pen ~ "
slendex, cartilaginous. Fms somewhat rounded, termmnl (p-320).

In tha‘ 18968 Monograph by Jutta, the” author placed meva sicula in _the
Onychii; reviewing the findings of most of the earlier’ workers who had Iooked at
it. s was the first to ﬂlustrate "the radula, j

In 1890, Ficalbi vefified the 1844 date of Ruppell's —descrlptlon of
Octopoleudhis sicula thereby - vnhdntmg the correct autliority “for the sgbcles He
also reproduced Riippell's paper in it enhrety, ensuring ‘a larger audrence for
what had first nppeared ag-a letter from Ruppell to one-"m. le Coco'

N Prel‘fer, in his 900 'Synopsis der oesopsiden 'Cephalopoden' sssigned
Octopodoteuthis to his family Enopl hid: Hoyle 11904) intained Pfeffer's

‘and used the as a diagnosis of the genus:
*Tentacles absent in- the adult; in the young shorter than the arms
and with -but few suckers,on the club; body ‘stumpy and rounded
behind; suckers extending to the tipsof lhe srms.*(p.11). -

* Most suthors. continued to adopt Pfcﬂeru classification for the néxt few ‘years
" (Hoylé, 1909, 1910; Massy, 1006; Pleffer, 1008 Thicle, 1021): f




bt A 1910, Clilin nsed the spelling O:Iapodalculhl'a and created a new family

Vaunyldn l‘or it bued on it’s generic synonym Veranya. Chun’s dlagnosxs was:
'Body gelnumns, without lummouu organs. Arms with 2 ruw(g of
hooks.  Tentacles small, deciduous: "Club with - 3 small number
bijserial suckers. Six buccal pilars; 4th arms attached ventrally. Radula
with 5 transverse rows ol‘ teeth. “Funnel cartilage wide, with a shallow

pit which widens posten.orly Gladius as in Loligo.® (p. 112]

.

Berry renamed the family Octopodoteuthidae in his_.ln)y, 1912 ‘paper on

Japanese squids. It was not until November. of that year that he explained his

—reasons for the‘ change. He point;ad out that Chun's Veranyidae was.unacceptable

becatst Veranid is' an exaég .synonym of Qctopoteuthis®(p.645). Therefore,

" Veranyidss' should be repladéd: by Octopoteuthidse .oFO idae (if

Krohn's emendation could be” accepted).- Several authors, however, cont‘inued'to.

use Veranyxdae 2 the family name (Chun, 1913 Mun-ay and Hjort, '1912; Naef

b . 1916; Pearcy. 1965;-and Vm, 1962; 1967) ¢

. iy
h—Plef!enwlz worka" halt __J &r Plankton-Ezpedition he called

the group O making it a ity ofthe E idae. He
- alsc Jncluded thuem Verrill's Aﬂmtrochexrua mcgaﬂijra by creutmg 2 new genus

for it cnlled chopndoleulhapau B
9 g 2 ) ~
Several authors, however, contmued to use Pl’al'(‘ers classification (Jonbm,
. 1920; Robson, 1024 Sasnkl, 1918 1929). - Berry (1920a) continued to use the
. family Octopodoteuthldne but he did include Pfeffer's Octopodoteuthopsis-in it.
o ~  Berry's classification was used by the.Jargest number of researchers (Akimushkin,
lnBaL’Bo;xxin and Legendre 1938; Degner, 1625; Johnson, .1934; Joubin, 1931;
' Naef, 1021 1923; Sllas, 1068; Thlele, 1935; and Voss, 1956, 1g60 1083)

o A . Nul' (1923), in his great monograph on the cephnlopods ndded two new,

npe{:lu of Octopodoteuthis to the list. ‘Both his O pemca and' O, indica were

the next species Octopodoteuthis’ danae. based on'a specinien. collected by the
i ” 15 8 R

‘based-9u larval specimens first described by Chun i m 1010. Joubin (1931), named e




: DANA expedition near Bermuda. He described the sp‘ecime,n a3 having 4 pairs of
phortophores on the body;-at the tips of the y'e'ntral srms, at the VE?trd base of

each eye socket, on the posterior \enirum o('f»the mantle, and \Dl:l the fecti
abdominalis mﬁclu‘ndjs@t- to the inksac.
—
In 1948, Robson added a sxxt.h specles by his descnptmn of Oclopado!eu!lna
nielseni, l].lllstratmg the Sunnel. organ|and a pnrtlon of the radula. Robson also
d Pleffer's i orr‘I, his sud Octopod, He .Y

combmed these two  genera. into.a smgle genus Oclopndalenfhm “

-J o B
Adam (1952), described ‘3 speclmen which _ha ldenm'ied as Dclayauuihu .

sicula. -1t bore two ‘pairs of phobophores, w)uc he descnbed as ocular and .

abdominal in- their locauon He "proyided illustrati \ol arm hooks bemmg
nccessary cusps, subordinate .to the an median hook, andﬂ)ﬁulmwnh nine
rows of teeth, He nl.so gavea guod synopsu of the work of, ious authors and

ngreed wnth Robsén’s consohdmon of P{eﬂer 's. adoption of _Lwo genera. | In 1056(n
& b), (?s dmcnbed 5 speclmen wlu}ch he, identified as’ Ocla rlntculhopna
megaptera (Verrill, 1885) and placed in the family Octopodoteuthxdse - He found

three pairs of light: organs; one pair onl‘the recti -ahdominalis musc] u, a se
pair' on the posterior ventrum™ of -the .mantle, and a thu-d pan\ 9!4:&1-\/\

) ) Voss maintained that O d hi nnd O d

were distinet genera. Adam (1960), upon re-examining his 1952 specimens plus
one gther found the paired ventral magtle photophores similar to the ones
decrzled by Voss in his gpecimen of O. “meyaplzra Adam also listed the family
to which Lhey ‘were to be assigned as Oct(opoteuthxdne as dld Clarke (1068), and
Mercer (1988) . o § i Rk

. Seveml authors returﬂe‘l “fo R(lppell’s ongmal generic dulgnnhun
Oclopalzutlua for the specles 0. sicula (Adam, 1952, 1960; Clarke, 19686; Mtrcer,
- 1988; M\Ius, 1083; Penrcy, 1965 Rnncurel 1970; and Voss, 1963).

-In 1963, Ak-im\ishkin 'added .the seventh speciea,‘ Octopodofeuthis {mﬁylem; £




collected from'a sperm whale (thaefe} catadon) stomach. He compared O.
" . sicula with his niaw-upecies based on ﬁn; ‘mantle and funnel measurements, locking U
cartilage shape, and terminal swellings at the t_ij)g of the arms. The description of
his species was brief and made no mention of photophora.‘ No illustrations were

provided. - i

Roper, Young snd Voss (manj, on‘ered a final solution to the pmblem of
* generic and lumlul spellmy The genera Verania (Vemnya), Octopodoteuthis

(Oclopolhwthu, an incorrect spelling) and Oclapadouuthapau were  made”
of Riippell's O this. Berry's O idae was sefected as

thu valid h)mly name.

.
s ' .
s Young (1972), add| d an elghth species, Octopaleuthu dele!ron, to the genus.
. He provided demled iption of it including i ion on its hy. He-
wes ‘also lhe first tu describe- gerial phowphorw a.long the course “of ‘the axial . 4 |
nerves in- the armx A thorough discussion of the ;lghrnommal species. was“ .

.mcluded Sweral specley were' eliminated or consldered nomina dubia. O. -

persica was transferred to the species Taningia _danae based on the specunen"’s e

distinet xwelhng on the 'tips’ of arms L and RI"and it's: extremely broad fins. |

Young ignored 0. indica because its small size did not permit adeqnate o Wi

comparison’ with other. species. “He termed 0. langlplem a nomen dubmm

because “of its madequne ongmal descnptlon md the loss ol the Imlotype ‘which , L%
. P! d it's He, ide: ’\‘ three speclu, 0. megaplera, v

O danae, and O. sp'A, lrom the Atlsntxc and sepanted them using photophore

patterns; hook structure and tnl length He suggested that one of the species was
probnbly a synonym of O. “sicula. Tn the Pacific, Young listed two, species, his 0
:  deletron and Robson's O nielsent. -

Llpka (1075), dw:nbed buchml photophoxes from " Western Atlantic
» specimeéns’. he identified as O. megaptera. His discussion” reviewed much of
Young's. 1972_ findings.

*




8.

In 1980, Clarke: named the ninth nominal spac.iu, ‘0. mﬂo‘a&, based on a ~

complete female .spl:eimen,collecled from a sperm whale stomach. He reported
that he found no light organs in his new species and that Young's suggestion that
they were present ‘in all members of the' genus wq’;.incorrec;t. Clarke reviewed
Young's examination of the:genus. Roper, Sweeney and Clarke (1985) also i

a in their work on Antarctic cephalopods.
4 v

%), recognized only seven identifiable Octopoteuthis sbﬂcies ina o
key"to species of the genus; O. deletron, O. sp. A, O. danae, 0. megaptera, 0. - ;
sicula, O. niclseni, and O. rugosa. He lommented’ that Akimuskin's 0.
‘Ianjiylcrn‘ was’ not included because of an exnemely' i;:complete original
deseription. - : ‘ - . s :

i st < .+ It is in this confusing sme that we find oursélves at the begnnmg of this
current review and, hopel‘ully, reammgement of the genus, with r.elexence to the-

. Atlantic specimens. 4 - ’

. 5 % - -




Chapter 3

MATERIALS AND METHODS

The bulk of’shecimen’s used in this study were obtained on loan from

various institutiong. Additional material was examined whﬂe.on a Short-Term
. Visitors Appomtment to the United States Nahonal Museum of Natural Hxsbory

(Srmithi

¥

ion), Washington, D: C.." The following sbbreviations are

used to [nciicau the institutions from ‘which specimens were borrowed:

BMNH - British Museun (lhtnm l-u-m—y)

London

CSI - CBIRO (Commonvealth: Sgientific and

“Industrisl Research Organization)

IMPD - Invertebrates and Marine Plants

'Di,vhiun, Fisheries and Oceans, -
Canada, Halifax, )I.‘S.

INAP - Instituto Nacional de Pesca,

wv

NC | -

SABS - Biological Station, Fishégies and '

Montevideo, Uruguay. 5

- ul;-ann of Victoria (formally
National Museun of Victoria),
llllhnnrn-. Alllf:l‘llil

s lhr.:l.nnll Musein of Natural History,
National Mussums of Canada, Ottawa,
| unhul.o
Boyal Ecot.nlh Ilnnun, Edinburgh,
Scotland.

Oceans, ‘Canads, St. Andre

~



Brunswick.
s .
. SAM -~ South African lluunm. Clpa 'l'o!n.
South Africa.
i SBM - Santa Barbara Museum, Santa Barbara,
California. S
.- 8I0 - Scripps Institute of Oceanography, =
N University of Ctll!onil. La Jolla, * AL
: California. ”
- §JBS - &iolugic_ll Station, Fisheries and ~ s
Oceans, Canada, St. John’s, Newfoundland.
TAMU - Texas A & M University, Colluy
. Station, Texad. o
USC - Allan Hancock Foundation, ‘University of &
Southern California, Los Angeles.
USNM ~ United States National Museunm of . *
Natural History, Washingtom, D. C..
'
INUC - Zoologisk Museun, of C
Copenhagen, Denmark. % i N
ZMUB - Zoologisk Museum, University of Bergen, ~ .
Bergen, Norway. o
&, IMUH - Zooloillc_hes Museum der Universitat .
(\) Hamburg, Hamburg, Federal Republic of . " *
j " Germany. N . B .
=& ~ ~ il % -
) *  In reference to ships the following designations apply:
ABM - RNV ALABAMA . Wi
AD0 - R/N ANTON DOHRN E \

. DM - B/V ADMIRAL KING

MR- RN AFRICANA 7




- RV A AGASSIZ

- R/V. ALAMINOS
1

= R/V ALBATROSS
'

AGA
ALM
.
ALA. - R/V ALASKA
ALB
ARC - R/Y ARCTURUS
ARG - R/V'ARGUS .
ATC - R/V A. T. CAMERON
AL - RV ATLANTIS IT
. BAC - R/V BACHT
—BEL - R/V BELOGORSK
'\ . CLA- RNV T.CLARKE
=% CLI - R/V CLIMAX
COU' - R/V.COURAGEOUS
CRO - R/V T. CROMWELL
" DAN - RV DANA

bEL - BV DELRWAR? u
DIS - R/V DISCOVERY
) -D8J’ - R/V DAVID STARR JORDAN
OAD - R/V GADUS N
- HAL - RV HALCYON )
A - RV HAKUREIMA?U

HUB - R/V. C. L. HUBBS iy




oL - R/VILwVD
JOA - R/V JOAST
Jus - R/V. J. W. SCOGGAN

.
KA - RV KAIYAMARU
LiA - B/V LADY HAMMOND
MHA - B/V MEIRINE NAUDE

MSA --R/V MICHAEL SARS

PEN - R/V PENALBA -
SAN - R/V SANDS
BMI -

R/V H. M. SMITH .
SOE - R/V SOELA

SPE - R/V SPENCER

SPR - R/V SPRIGHTLY

SWA - R/V SWAN

TAI - R/V TAIT

VEL - R/V VELERO-

WAS - R/V T. WASHINGTON
WiE - R/V WALTHER HERWIG

¥IG - R/V WIGWAM

In reference to program the following designations apply: .
- EAS - R/V EASTROPAC plankton sampling progran at

SCRIPPS * X .
the O

spp. reported herein are designated




BONG - Bongo . ‘ .
BT - Beam Trawl e
COBB - Cobb idwater Trawl
E300 - 3 metre Ring Trawl
EMT ~-Engels Midwater Trawl
IKUT = Issacs-Kidd Midwater Trawl
MOC - Multiple upaning-cle-in‘g
Net Environmental Sensing
- Bystem )
MOT - Monecon Midwater Trawl
I{iT = Midwater Trawl .
N - Nanaimo Midwater Trawl
OTT - Otter Trawl
RNT - Rectahgular Midwater Trawl
5160 - 1.6 métre Stramin Net
. i
5200 - 2.0 hetre Stramin Net .
TUCK - Tucker-Trawl
o - metrés of wire out
Meuurements and counts are those recommended by Roper and Voss
(1983). . All measurements- were’ taken by means of a steel centimeter rule or
metric calipers, and are presented in mllllmeten (mm). The following
bb or . The itions of |
some of ‘the.actual measurements are inherent in the def‘m‘ition,of the indices.

»
.. Figefes 31,32 and 3-3 illustrate where, the measurements were taken on éach

specimen.

are the data
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k Flgure 8-1: Generalized drawing of a squid of

the genus Octopoteuthis (dorsal view)

showing dil ions and structures
in‘review ol'nproposed diagnostic character:
B E S

g

~







Figure 3-2: Generalized drawing of a squid af
. : . g the genus Octopoteuthis (ventral view) -
s s - . showing positipn of photophores. ATP - arm
- : tip photophore; APr- arm photophore; AEP -
’ nntenor eyelid photophore, ‘\yentra.l
- . head hore; VP - viceral ph
PVMP posterior venlnl mantle photophore.

B #







Fl;ure 33 Generalized drawing of the ‘lllillllv :
Yonng 's Octopoteuthia sp A showing,

& cross sectional configurations qod the
axes of which measurements were taken.
oy







Arn Formula: comparatjve length
of arms expressed in decreasing -
order.

HC - Arm Hook Count; number of hooy
on each designated arm.

AL - Arm Length (I, II, IfI, IV).

ALI - Arp Length Index: length of arm o
measured from the first basal
(proximal-most) hook to the, tip
of the arm as & percentage of
mantle length. (Arm I, dorsal; II,
dorso-lateral; III, ventro-lateral;

‘ IV ventral) . : . :
ED - Eye Diameter.
. e
EDI - Eye Diameter Index: gri ot A

. diameter of eye as a percentage
of mantle length.~ . .

FL - Fin Leigth. _
4

FLL, - Fin Length Index: greatest lemgth o
¢ of tin (excluding tail) as a
kY . ' percentsge of mantle length.

FY - Fin Width.

. - . .
FWI - Fin Width Index: greatest width
(dorsally) -across both fins as
a percentage of mantle length.

T Gladius Length: dorssl length of . .
gladius along midline. : W

*GLI—- Gladius Length Index: length of '
gladius as a percentage of mantle
length. . ]

0 A GY - Gladius Width. \C




GFT - Gladius Width Index: greatest
width of gladius as a percentagé
of gladius length.

HL -~ Head Length.

HLI - Head:-Length Index: dorsal length
s S -of head measured from point of
fusion of dorsal arms to anterior
tip of nuchal locking cartilage as
s percentage of mantle length.

4 . . HE .= Head Width.-

B s ~  HWI - Head Width Index: greatest width R
of head at ‘level of ‘eyes as a x
. 5 percentage of mantle length.

e

LD | - Lens. Dianeter. - S @

N ML - Mantle Lcngt’h:. dorsal mantle length \l
¥ © * _measured from anterior-most point
of mantls to posterior apex of mantle.

MY - Mantle Width.

MWI _~ Mantle Width Index: greatest -f-uikht- s : i
-line (doreal) width of msutle as a :
percentage of mantle lenmgth.

Rachis: Length.

8
*

", RLI'. - Rathis Length Index: lemgth of free °

G N rachis measured from anterior end of
* gladius to point where anterior end &

5 of vane joins rachis, .préecentage Y.

© of gladius lemgth. * :

RW - Rachis Width. o




o2

RWI - Rachis Width Index: width of rachis
measured at point wi anterior edge
of vane mests rachis &s a percentage
of gladius length.

TIL - Tail Length.

TILI - Tail Length Jndex: portion of the
ed from the posterior
edge of fins to the dis\al tip of

mantle as a percentage mantle M
e length.
TtL - Tentacle Length' 3

TtLI - Tentacle Length ‘Index: total length
of- fentacular stalk and club as a
percentage of mantle length.

© TL =~ Total Length: measured from the t.lp‘
of club (or longest arm in juveniles
and adults) to posterior-most point of .
mantle. . -

Photophore numbers and pl were ined by minor

di i Axial nerve photoph were d by making an incision along

thie length of all arms and by exammmg them using a dmsecung mmoscope Die
to the extreme difficulty in determining arm photophore numbem without causing
some damage to mt.act arms, specimens were X-rayed in an attempt to see if arm
photophores could be seen on the film and coiinted. No photophores were visible
on the film so after several attempts the procedure was abandoned.

The glaxii!ls was extracted for exar;\instion using the method described by

Toll (1082), which requires displacement of viscera from - the left side to the

' iﬁimnl'a righ‘t, .slicing through the stellate ganglion tﬁereby, perrﬂitting easy
removal of the gladius'from the shell sac.” The gladius thus acquired was.stained

by use of methylene blue and required meuurgl.x)ents .were taken with vernier

.calipers. Beaks and raduls were removed for examination by excising the




of brachial armature (ie. hooks and sucker counts).

complete buccal mass from the squid and then sosking the mass in a 10 percent
solution of p i ydroxide. The - i ide digested adhering
tissue-and after rinsing in distilled water the beaks were measured using Vernier
calipers. The radula was photographed using a WILD Photomat MPS 55

acope/ ‘camera

A number of additional characters were looked at including; funnel locking

cartilage, nuchal cartilage and funnel organ sculpturing, and the number.and type

Statistical analysis of the morphometrics was done: using' SAS software .
" package (SAS 1982) on the Memorial University VMS (DIGITAL) computmg ’
system. Imhally, it was planned to analyze all morphometnc and meristic
variables but the loss of the arm tips of the ma))onty of ‘the specimens. precluded
the use of arm and total lengths, hook and sucker counts and axial photophore

» counti Thus, only the following measurements were analysed statistically -in

individual specles, mantle width, fin length, fin width; head length head wumx

tail length eye tlmmeter, and lens diamets Additional

analysed
in larvae included tentacle length, and arm lengths.

.
Indices (means, maximum and minimum values) were calculated for the

larvae, and individual species. The species indices were generated for size ranges

+ of 256 mm ML intervals.. Larval indices were generated for size ranges of 5 mm

ML intervals.,

* Means ct?n';pnxisons, using the general linear models (GLM) procednre, were

, carried o\lt on juvenile and maturing animals separated into § tpecxss defined. by

phot.ophore position and number and hook stmctnre Each variable was analysed

in individual GLM d Dunng each proeedure the defined
vninble was pafed for all species simull Eagh GLM i d which

means differed significantly (at the .05 per cent level) between species.




¢ Discriminant analysis was then run on the same morphometrics using the
discriminant analysis (DISCRIM) proced . The dure classified sp
into one of the'5 defined species bnse} on analysis of the morphometrics. It also
r;cji:!siﬁed any observations that d to be misclassifigd originally and listed

the number of observations nﬁ per cents classified into species. After the first

DISCRIM procedure was completed it was found that one of the defined species */
-rﬁD. sp A had very low numbers (5) and was not being treated with full matrix
ranking. A second DISCRIM procedure was therefdte run without the species.
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Chapter 4
. RESULTS B

4.1. GENERAL MORPHOLOGY
N ®
.
’ Si:sz‘:imens of the genus Octapalc.ulhl'a, like other decapod squids, bear eight
*_arms an_d two tentacles. The paired tentacles common to most squids are retained
only. during the larval period. By the time ‘the “animals have reached a dorsal
mantle length. of -25-30 mm, . the tentacles_ are ‘autotomized, the stumps being
" gradually resorbed. As adults the animals have large rholqbofdal fins extending
“almost the total length of the mantle.. Fin width is usually greater than mantle
length (See Fig 4-1). ’ ° .

" 'The mantle is conical, tapering graduall iorad. It is d"of

*‘layers of muscles ihternally and a gelatinous outer layer which contains
ammonium and is thought to aid the animal in maintaining buoyancy (Clarke et
-al., 1989; Clarke et al., 1979; Denton and Gilpin-Brown, 1973). Both the
-gelatinous-and muscular layers are heavily pim‘ente_d giving preserved specinrens
8 ricl’ pumlrr?d colour. In mature females (of all Fpeci) the gelatinous layer at

the anterior end of the mantlé)\pear the funnel, becomes rugose.

o

The arms are nearly equal ini length to the mantle aid bear biserial hooks
and suckers. These hooks, numbering around 40-0 per arm, are formed by the
modified chitinous ‘ring's.-(;f the original .é(m suckers, A few (6-15) suckers remain
near the distal end of each arm. ‘The' arms also have a gelatinous outer layer -




Figure 4-1: Drawing of a Generalized Adult squid of
- the genus Octopoteuthis (ventral view).
. (Scale = lﬂrmm)
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although most §pecimens lose much of this during capture. The gelatinous layer
is not pigmented: but underlying it on arms Il and IV on most specimens is a
layer of chromatophores arranged in parallel rows running across each arm. This
has been previously noted only in Octopoteuthis deletron Young, 1972; and O.
rugosa Clarke, 1980. ’

Each species bears a mnKer of photophores found in various locations on
the body; ventrally on the posterior portion of the mantle, ventrally overlying the
ink sac, one anteriorly on the tissue of. the eyelid and another posterio-laterally to

. the eye between the eyelid and the olfactory papillae (and in some, on the eyeball

as well), at the proximal base of t;uh of the arms, and in a series paralleling the

_ axial nerves of the ventral and two lstenl’puirs of arms. Elongnte photophores

are also found on the distal tlps of each arm. - Almost all of these photophores are
Slhlkted in such a way that light they emit is directed ventrally (Young and
Roper, 1977). The hlgh incidence of arm tip loss eliminated the use of axial
photophore counts as a posslb]e aid in specles identificaton.

The head is also covered by a ielutheus layer of tissue. The'eyes are large,
their diameter almost equal to the head length. There are two “olfactory®
papillae, ventrally situated on' the head, one on either side of the funnel. The
funnel extendg :almost to the midpoint of the eye. The funnel locking apparatus is
of & modified, simple, straight type which generally “widens posteriorly. The
funnel organ consists of an inverted Vyshaped dorsal pad.and two oval ventral
pads. There is a papilla on a small ridge at the apex of the dorsal pad and longer
ridges runninj partway down each side of the V. There was no discernable
difference in'the sculpturing of the funnel locking cartilage, the nuchal cartilage

“or the fnnn_e? organ in any of the specijﬂ of Octopoteuthia examined.

~ -
Sezual mnlunly, in both sexes, seems to occur at a varying size range
starting at around 80.0 mm mantle length (ML). an-d females have very large
nidamental' (85 mmi in a 215 mm ML female) and oviducal glands, The mature
eggs are z;lighlly oval and about 2 mm in dismeter. In mature siales the penis is

!




wvery large ding, in some speci i beyond the mantle cavity
opening. Unlike the males of other teuthoid squids, those of Octopoteuthis lack a
hectocotylus (the modified arm lip(s) used in spermatophore transfer).

The radula is composed of seven rows of teeth, one medug row and three
lateral rows to eigher side.

The gladis in the genus have been inaccurately described in the past. Most

illustrations and dmril;tions were based on very small Jpecimeu and were drawn

_ with little or o detail (Jatts, 1896; Adams and Adams, 1858). Structufally the

’ gladius consists of -a short free mtus and wide .vanes that join together
. posterlorly to form a conus (see Fig 4-2).

As stated. earlier in this aectinn, larvae differ from juveniles and adults in:
several ways. Fig 4-3 shows the ontogenetic-development of lhr‘ee larvae from 5.0
to 109 mm ML. They bear very wide fins, like the adults, but the fin length is
less than half that of the mantle. Ph;)wﬁhoru ‘are not present in the larval forms
to the degree they are in the pestluul and Adull configuration. An exception to
this genenhnhnn is the case'of the phoﬁopbom found at the distal texmmnéb‘n
of the arms. 2

A total of 455 i of Octopoteuthis were ined
collections from the North and South Atlantic, the NE Pacific, the Indian Ocean,
- the SW Pacific in the vicinity of Australia and from the Medimn‘iiu Sea. Sizes
of specimens ranged from larvae of 1.7 ML to the largest adult of 240mm ML.

Of the nine nominal ‘species d;scribed only four still have gxtant types;
Oclopoteuthia. damu, O. niclseni, O. .deletron, and O. rugosa. Only the O.
deletron ‘and O. rugosa’ holotypes ‘are adult animals, Both thq syntypes of O.
melmu ‘and the holotype of O. danac are wvemlu

The following mtionl deal with mh nominal species upll“ltely, giving




Figure 4-2: * Drawings of (a:) the gladius and (b.)-

beaks of Octopoteuthia deletron Young, 1972,

and (c.) arm hooks (with and without cups)
(Scale = 10mm)







L Figure 4-3: Drawings of larval squid of the = * '
genus Oclopoteuthis showing
ontogenetic changes in general ~
morphology (Scale=2 mm).
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on the type followed by a full description, of each species
listing chmn'cters of the species along with specific comments on the typo(s).
Where no type specimens exist the original description is given. Only two of the

original nine nominal species could be clearly distinguished, danae and [del
Three other speciesl, temporarily designated as A, B, and C could be identified
using the same criteria. _To attemipt to stabilize the systematics of the genus
Octopoteuthis species B and C were used as the bases to redescribe the two oldest .

species, sicula and megaplera resp ly. The reasoning for each choice will be

discussed in the appropriate section below.

\
4.2. 0 his sicula Riippell, 1844

SYNONYMY.-

' ‘a8 Oclopoteithis sicula Riippell, \)au Pfeffer, 1884 "
Ficalbi, 1899; -Degner, 1926; *Adam, 1952 1960; Clarke, 1986, =
1980; Young, 1972; -Nesis, ‘1982 ce

as Oclopodoteuthis sicula :Krohn, 1845. Pfeffer, 1900;
Hoyh. 1909; Pfoﬂor, 1908; Thiele 1921 1936; Chun, 1910. Naef

rania mula Krohn, 1847;- Trynn, 1879; Vcrrnl,
1882; Hcylll 18!8 a, b; Weiss 1889; aaodric ., 1892;
as - Octopodoteuthis sicula Gray, 1849 Tk
as’ Onychoteuthis (Verania) sicyla Verany, 1851
as Veranya sicula Keferstein, 1866; Tiberi, 1880 Fischer,

as a gynonyn of Enoploteuthis in‘loodwlrd. 1871
Type: Juvenile, 44 mm ML, not exhnt‘.
Type Locality: From off Messina, Italy, 27 February 1844. %
. . I

.Material examined: see Apﬁéndices Tend IL.

DESCRIPTION ~Translated from Riippell, 1844,
* Findlly, howevef)our honourable friend ‘Dr. Krohn who is pupnﬂng
the publication of a new genus of cephalopod, he recently

which I'also colleete;l and obnrved -hve' permm.ed me ﬂw opponumt):
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! ! ’
“to give a shart note calling it to the attention of Sicilian malacologists.
This genus that is'decreed to be called

.
Octopoteuthis.

- combines the characteristics of the species Octopus, Loligo, and
Enoploteuthis. In it, the head, the mouth of which’is surrounded by
eight tentacles equal in length and equipped with a double longitudinal
set. of little hooks, rests on a visceral sac which is conical, funnel-shaped
and supported by a very thin horny- layer and which has on its dorsal
side for two-thirds of its length towards the apex, 8 large fin-like
subcordiform membmne -

‘We call this species
Octopoteuthi siculiana
Oclapolzuthis sicula
, This hgs- under the head a small, fleshy prolongahon, thirty pairs of
tiny ‘hooks ‘in"allernate rows above'each tentacle. The live animal is a
translucent rosy colour, the ends of the tentacles a deep red.
In the \dend animal the chromatophores produce many yellowish-red
spots over the whole surface.. The: total length of the'body and the

tentacles is_from 2.5 inches and the maximum tratisverse breadth of the
fin is Irom 15 lines.| (n line=one 12th of an inch)* ~

i DESCRIPT[ON-O m‘"cula, an Mhntic and Mediterranean species, closely

resembles Oclnpouulhu danae although it does bear characters ths& separate the

.is approximately. 14 per cent of the ML.

N w .

Tl‘_m.munlle i; conical and covered with a gelatinous layer. The tail length

(As in other ‘species the fins are large and” muscular. Fin length is 75 per -

X cent of the ML while the fin viridtl_: is 115 per cent {zf ML.

' Th; head itself isrobust with ﬁhick‘qi:m gelatinous layer.




Figure 4-4: Photograph of Riippell's original
’ unpublished illustration of the holotype
of Octopoteuthis’ sicula. (Courtesy of
Ronsld Jannsen, Curator of Invertebrates,
Senckenberg Institut, Frankfurt, F. D. R.).
o
)
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The funnel is large and extends about half-way along the length of the
head.

The arms have hooks which bear accessory cusps unlike the closely related
species Octopoteuthis danae. The arm formula was ISM>IV>I in a 215 mm
ML female. : ’

A pair of photophores is found ventrally on the posterior portion of the
mantle. There is a pair of photophores located ventrally adjacent to the ink sac,
and a single photophore at the posterio-ventral position of each eye. The arms Il
and IV each have a series of axial ph h (43 and 25
mm ML female). (See Fig 4-5)

pectively in a 215

The gladius has a short, free rachis with RLI and RWI of 10 and 2 percent
respectively. The rachis begins to form a dorsal keel about 1/3 of the way down
its length. Anteric;‘rly the vanes taper down to the rachis in a series of three
gradual contractions. The vanes (GWIH= 12 perce’xt) begin to curl ventrally

Jabout 85 percent of the way down. the gladius. The vanes which form the
secondary conus (CLI = 2 percent) do not begin to fuse until the vanes have run
together for a distance greater than t.he conus length. (See Fig 4-6) *

The radula has a tricuspid rachidian, bicuspid first lateral, and unicu:pia. .
second 'and third. laterals. The outer cusps of the rachidian and first laterals are
small. “The rostrum of the lower beak is about 1/3 the length of the wing. The
rostral edge is almost straight with a hooked tip and the jaw angle is obtuse. The
upper beak has a greatly curved rostrum and the jaw angle is acute.

DISCUSSION.-The type specimen of sicula could not be traced; however
“Riippell's original unpublished illustrations (see Fig 4-4) of the -lpeqlmen were
located at the library of the Senckenberg Institute Mrlnkfurt, Germany.,

The: ill ti give no indications of the

_pattern. of the -
specimen so little could be determiried except the animal's basic habitus. '
b -




. Figure 4-6; Drawings of (a.) gladius (with
' i " cross sections), (b.) beaks and a photograph
of (c.) portion of radula from specimens of
Octopoteuthis Gicula Riippell, 1844.
(Scale = 10 mm)
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‘A single specimen collected from Messina, Italy was examined from the
* collections of the Royal Scottish Museum. It is a 28.3 mm ML animal bearing a
pair of abdominal photophores. The hooks have all been dissolved away during
preservation ‘but it appears by the intact hook sheathing that accessory cusps
were probably present. No photophores were visible on the eyeball or the
anterior. portion of the eyelid. The li:eciui.B listed sbove bears paired abdominal
photophoi-u, no eyeball or eyeli'd' photophores and hooks with accessory, cusps.
The jmilari of the ch and the distribution of B through the North
Atlantic including the Mauritani provic iated with the My
subprovince (Backus and Craddock (1877) and Backus et al. (1877)) unply that
X specles B is most probably l%\ppell‘s asicula. B

. 4.3. Octopoteuthis megap?ewerrm, 1885)

SYNONYMY--

a8 Octopoteuthis megaplara cllrh, 1968, 1980, Yonng,
1972; Lipka, 1975; N .

as Ancistrocheirus mcyapl:rn Verrill, 1885; Hoyle 18686 -
a, b;

as Oclopadouulflapau meyaptzra Ploffer, 1912; Berry 1920
a; Voss 1956 s, b; . »

Holotype: Jnvemle, 44 mm ML, not extant. .

Type Locality: AKBATROSS, Sta 2235, 30° 12'N, 72° 03'W, 1500 mw, 09:49, 13
September 1 R .

Material examined: Holotype not-located. For other material see Appendices T'and
o . " ¢

ORIGINAL DESCR]PTION - £

" Ancistrocheirus megaptera Verrill, sp. nov. Body small, rather
short, with an acute posterior end, extending a little beyond the
posterior border of the fin.. Fins very large, thick and strong, attached
nearly the entire lengzh of the body, and together formmg a broad,
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rhombic figure, with the outer angles behind the middle; anteriorly the
attachment of the fin does not reach quite to the edge of the mantle,
and the front edge forms a slightly rounded lobe in front df, the -
attachiment; posteriorly the fins are nearly united, across the back, but
leave the acute, posteriér tip of the body free for a short distance,  The
front edge of the mantle receeds in a broad curve ventrally, but has
slightly prominent lateral lobes and a broad obtuse dorsal angle, which
extends farther forward than the lateral-does. The head is rather large,
with large eyes, furnished with thin free lids. The siphon is rather

- large, with twq small dorsal bndles The connective cnmlages on its

base are rather smal, haped, such as in O The arms
are rather large, not very unequal in size, the dorsnl ones slightly
smaller than the others; all are unusually rounded and.most of them, in
our specimen, have lost their tips. They all bear two alternating rows
of small prominent sharp claws, which are not very closely arranged.
The inner face is not separated by a distinct margin. The tentacular
arms are wanting. Color, in alcohol, orange-brown, due to nurmerous

“,.purple and brown specks scattered pretty uniformly over the surface;”

S~

both apove and below; the outer portlons of the fins appear to have
been trapsparent; the surface of the body appears to have been entirely

smooth. and_destitute of tubercles, although the specimen is s0 much

, injured as to make this a little uncertain. Lefigth of the body to front’

edge of mantle, 44 mm; léngth of Iree caudal portion, 8 mm; length of
the attachment of fin, 34 mm; from front,margin of fin to mantle edge,
35 mm; breadth beross fins; 56 'mm; length of head, from dorsal
cumlage to base of dorsal arms, 19 mm; length of dorsal arms, 24 mm;
diameter at base, 3.5 mm; diameter of lateral arms, 4 mm. A single
mutilated specimen (No. 40,128) was taken at station 2235, 707
fathoms, 1884. This species closely resembles’A. veranyi, recorded from
the ln%im Ocean, but it apparently differs from the latter by having
larger fins and in being destitute of the rows of tubercles on the mantle;
the arms also appear to differ in their proportions.*

DESCRIPTION -The. mantle is broadly conical with " the"tail making up

approximately 14 per cent of ML in maturing adults.

. The fina are large, their length .bcing 71 per cent of ML while fin width
equnl;_;bout, 91 per cent of ML., h

.
The head be/us large eyes whose diameter nearly equals total head length.




g Figure 4-7: Drawing of Octopoteuthis : v
o megaptera (ventral view) showing .

. » ‘photophore patterning. EP - eye

P s . Photophore. (Scale = 10 mm)







The funnel éroje’cts about half-way along the length of the head. The
dorsal pad of the funnel organ is an inverted V-shape with ridges running down
each arm and a small papilla at the apex of the V.

The ﬂr'm; have hooks with accessory cusps. In a 113 mm ML female hook
and sucker counts were as follows: LI - 50 hooks, 10 suckers; LII - 53 hooks 10
suckers; RII - 68 hooks, 12 suckers.

Th;re are paired photophores on the ventral portion of the mantle. Paired
photophores are also found adjmcent to the ink sac. Single photophores are located
at the anterior end of each eyehd A crescent-shaped photﬂ)hore is found on each
eyeball, in an antero-dorsal position, afl the junction of the iris and the'sclera .
These eye photophores are , easily seen in| specimens as small as 30 mm ML and are
creamy white in colour (see Fig 4-7). ‘\\

The gladius, like those of other species, is quite delicate (see Fig 4-8). There
appears to be liitle or no free rachis with very narrow antétior vane extensions
running right up to the anterior tip of th gladius. The RL] and the RWI of the
anterformost portion of the gladius is 11.; q and .7 percent respechvely The rachis
begins to form'a dorsal keel about 1/3 oﬂ' the way along its length. Tha vanes
(GWI = .68 percent) begin to curl ventrally about one third of the way down
the gladius. The fused portxon of the vnnL which form the secondary conus (CLI.
=1.3).do not begin until the vnnes have run’ together for a distance equal to the
conus length.: . X -

“The radula has a tricuspid I'Mllldl n, bicuspid first lnenl and nmcuspld
second and third laterals. - The outer cuspls of the ruhuhnn and first laterals are
small, Thu rostrum of ‘tl-ia lower beak is about 1/3 the length of the wing. The
rostral edge is almost straight with a hooke ti;‘> and the jaw angle is obtuse. The
upper beakhas a c;xrvad rostrum and the jaw angle is slightly acute.

DISCUSSION.-Although Verrill provided good morphometric measurements




s

Figure 4-8: , Generalized diagram of (a.] gladius (with .
A " ‘cross sections), (b.) beaks from specimens of - «
Octopoteuthis megaptera.
- N
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he gave no indicagion of the presence of photophotes o the structure of the hooks
of his new species. With the holotype lost there can be ho way of determining
these characteristics. Four identifiable species of Octopoteuthis occur in the
Northwest Atlantic, and with the exception of Young's O. sp A all have been
collected near the type locality of O. megaptera. The long standing use of the
species names sicula, megaptera and dange and the resl need to stabilize the
systematics of the genus warrant retention of megaptera as a valid species. Since
sp C, listed eanlier, remains the only species of the three in the area without a
name it will be designated as megaptera.

4.4. Octopoteuthis indica (Naef, 1923) -

SY'NONYMY.-‘

as Octopodoteuthis indica Naef, 1923
as Octopoteuthis indica Young, 1972; Clarke,- 1980

Holotype: Larva, 3.8 mm ML, not located.

Type Locnhﬂ VALDIVIA, Sta 102, 13° 2'N, 48° 41'W, vertical net, 0-1800 m,
18908-1800. #

Material Examined: Holotype not located and no additional material found.

ORIGTNAL DESCRIPTION.-Translated from Naef:

...the larva described by Chun-(i910, Plate XVII, Figures 3, 4, 9)
h'om ‘the Agulhas Current differs from the Mediterranean specimens.
The stage of development is similar but the arm apparatus is markedly
less developed. ‘There are much fewer suckers and terminal swellings
are absent, even.on the second pair, which is the longest. On the other
hand, the tentacles are relatively strong. These are obviously two
dll'{ereut species and I propose the name Octopodoteuthis indica nov.
spec. for this larva. It is significant that this larva already has a buccal
funnel consisting of 6 parts at a dorsal mantle length of 3.8 mm.*

DISCUSSION.- The holotype of this species could not be located so -

character examination was limited to the brief translated description and the few
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illustrations in Chun’s monograph. Since none of the photophore patterns or the
[

hook structure could be determined and basing species on larval specimens is at
“best risky Octopoteuthis indica should be considered a nomen dubium.

4.5. Octopoteuthis persica (Naef, 1923)

SYNONYMY -Translated from Naef:

88 Oclopodoteuthis persica Naef, 1923 ' %
a8 Octopoteuthis peraica Young, 1972

h Holot[ge: Larva, 4.7 mm ML, not localed. .
Type Locality: VALDIVIA, Sta 271, 34° '31'S 268° O'E, vertical net, 0-1200 m,
1808-1809.

Material Examined: Holotype not traced: No additional material found. *

ORIGINAL DESGR.IPT]ON -

+The oldest stage described by Chun (Plate XVII, Figures 1, 2, 7, 8)
probably belongs to a third species. Although it is larger and more
developed, it shows no evidence of conversion of suckers into hooks. I
name this form Octopodoteuthis persica. ...The young O. persica has a
mantle length of only 4.7 mm, compared with 8.5 mm of the specimen
of O. sicula described-below: The fins of the specimen of O. persica,:
however, are much larger, occupying 2/3 of the mantle length and their
span is more tham 1.5 times that of the mantle length. On the other
hend, the arm apparatus of O. persica is even less developed than that
of the stage described above: the third and fourth arms are still shorter
than the first, and terminal swellings fare oniy present on the second
pair. All these differences are'so marked that they cannot belong to the
same species,

Discussion.-The specimen Naef described ss & new species persica appears

from. t“ evidence to be a larval specimen.of Taningia danae Joubin, 1931. Naef's
" description ‘and Chun's illusitation of the terminal swellings of arms'II is
i.ndicnlive of. Tan‘-'nﬁa and not Oclog;oleulhia. This agrees with.the findings of
Clarke, 1980 and Young, 1872.. O. perau:a must therefore be considered a nomen
dubium.” | °
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4.8. Octopoteuthis danae (Joubin, 1031) .

SYNONYMY .-

as Octopodoteuthis danae Joubin, 1931
as chnpouuthu danae Young, 1972; Clarke, 1980;.
Nesis, 1982 .

Holotype: Juvenile female, 32 mm ML, in good condition in Zoologisk Museum,
University of Copenh Copenhagen. (See Fig 4-9) '

Type Locality:. DANA Sta 1341V, 33° 15'N, 68° 20'W, 1500 mw, 5200, 19:30,
14 M.y 1022

Material

lotype and additional material (See Appendices I and IIj.

DESCRIPTION.-The mgntle is conical in shape and somewhat. gelatinous
ending in & blunt point. The mantle projects beyond the posterior portion of the
fins and forms a tail aversging about 16 per cent (187 per cent in the holotype) of
the manfle lgngth. . .

- i .

The fine are large, rthomboidal and their length is 14}:“ cent (71 per cent

in the holotype) of the magtle length. Their posterior ehds follow along the
lateral edge of the tail in the form of narrow strips while the anterior edge of the

fins form free lobes. " -
-

The head is.large with the eyes occupying almost it's total length. The
olfactory papilla lies posteriorly on the head, lateral to the base of the funnel. The

head js encased in a thick gelatinous layer.
" T funnel extends nearly to the midpoint of the eyeball. The funnel
locking cartilage is a modified simple straight type. The actual shape is like an-

elongate rundmp ‘The funnel organ is in three parts; a dorsal inverted V-tlnpud .
pad;.and two ventral oval-shaped pldl. The dorsal -pad has a papilla. reuln; ona




~

li‘l_gnre 4-0: " Photograph of the Holotype of Octopoteuthis
%~ danae (Joubin, 1931).
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short anterior ridge. Oth‘ar ridges run about Lalfway down each shoulder of the
V. The sculpturing of the funnel organ can be highly varisble.” A hmnel\v;lve is
present. :
. * .

The arms sre very brittle and are almost always broken distally. This
makes determination u.l the arm formula difficult. In mature specimens they
appear sui)equal. Larger specimens may have 50+ hooks and 6-10 suckers per
arm. The hooks are alternating n‘ra_nged in .lwo‘rows and are enclosed in fleshy

sheaths.. The hooks have no accessory cusps. The distal arm tips are bare of

_hooks or suckers, At each arm tip there is a distinct swelling containing the

subcutaneous elongate distal photophorés. In the ‘holotype only arms IV still

_intact. They are 10.0 and 20.0 mm long (right and left respectively). Each

ventral arm bears about 45 hooks basally and, approximately 9 suckers near each
distal tip. .

‘There are paired photophores on the vertrum of 'the imntle, another pair on -
the musculi recti abdominalis and a third pair on the ventral portion of the head
near the.olfactory papilla. There were no phowéyoroﬁ on the eyeball or'at the
uterlor of the eye orbit. There are approxxmntely 24 photophores located along
the axial nerve of each ventral arm. Photophoru were l‘ound at the base of srm
purs M apd lll but none were found at the buse of the dorsal arms. (SeeFig 4—10)

The aludl‘nu has. a short free rachis with RLI and RWI equal to 10and 2
percent respeclively The rachis begins to form a dorsal keel about 1/3 of the
way down' its Iength Anunorly the vanes taper down to the rachis in a series of
three gradual contractions with the final contraction ‘before the free rachis being
barely v!slble(ugn Fig %-11). - The vanes are widest at about the mld'pomt of the

. gladius (GWI = 8 percent) and begin to-curl ventrally about-85 percent of the

way dowr
together for » distance greater than the conus length (CLY = 11 percent). .

‘The radula hu a tricuspid rmhidim, bicuxpid first lateral, and unicuspid

e ;ludms The vanes.do not l;egm to fuse until the vanes have run. )




Figure 4-10: Drawing of Octopoteuthis ‘dariae
(Joubin, 1931) showing photophore patterning.







Flgure 4-11: Drawings of (a.)a glmdms (wnth
. - cross sections), (b.) besks and a
L photograph of (c.) portion of radula from
: . specimens of Octopoteuthis dande
i \ (Joubin, 1031) (Scale = 10mm)

~ A g »
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second and third laterals. The outer cusps of the rachidian lnd)rust laterals are- *
small. * The rostrum of the lower beak is about 1/3 the length of. the wing. The
rostral edge is almost straight and the jaw angle is slightly obtuse. The upper

beak has a curved rostrum and the jaw angle is acute.

4.7. Octop his nielseni (Robson, 1948)

SYNONYMY.- . ' 2

a8 Oclopodoleuthis nielseni Robson, 1948 i
a8 Oclopoteuthis niclseni Young, 1972; Clarke, 1880;

Nesis, 1982 . y

P
Syntypes: Two juveniles, 26 mm ML (Robson, 1948) in extremely dehydrated

condition, deposited in' the British Museum (natural History), BM
. T )

Type Locality: ARGYiIRUS, Sta T4, 4° 50N, 87* 00'W, near Cocos Island,
Pacific Ocean, 0-727 and 0-909 m, open tow net, 14:30, 2 June 1025.
. S N .‘ R
. Material Examined Syntypes. .

ORIGINAL DESCRIPTION.- ! " . ~

"Dorsal lcngc% of mantle 26 (M) m
Maximun width of mantle ceeen12+mm,

Maximum length of fins .

Total width of fims ..

Length.of head (mantle edge tu ba

» ) dorsil arms..-. . omm
' ¥idth of head ....
Length of third arms....

..22mm

In 0. nielseni the suckers and hooks are arranged in a zig-zag about
the median furrow. So much damage has been done to the arms that it
.is nof easy tosay how mnny hooks tbm were. On one arm there are at
least 20 pairs. E
_The hooks are, as in sicula, sheathed in fleshy casings and are upright
and columnar. ‘The fins are 84% of the body-length and their total -
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span s 1309, of the mantle-length (both figures are the same .as'in
sicuta). The cephalic component of the adhesive-organ is not like that
of aicula as shown in Pfeflfer’s fig. 9, pl. 12 (1812); there is a far wider
and less distinctly channelled groove. Unlike those of sicule the arms
are rounded snd have neither the *Schwimmsaume® nor the
*Schutzssume.® ... The funnel organ is not like that of n'e@‘l\a/ figured ~

- by Jatta (1896) though it is a little more like that shown by Sasaki
(1029). The raduls is quite unlike that of sicula (Jatta, 1896, pl. 13, fig.
8)in its rhachidian tooth, with an extraordinary small base and square
admedian tooth.

’

..The general shape and the form of the fins are not particularly
¢ from -those of sicula (e.g. as given by Pfeffer and Sasaki). The .
adhesive-organ, radula and the entire lack of membranes on the arms
(which csnnot be due to damage) are, however, features which preclude
our ranking, it with sicula. The adhesive organ is of uncertain-

. importance.” Another point of diagnostic value is the great length of the
third arms. i J

sicula. Jatta. Longest arms 25 mm. Pfeffer. Longest arms equal
mantle. Sasaki. Longest arms slightly shorter than mantle. N

nielgeni. Longe‘st.arms 36 mm., mantle 26 mm. . - . 3 (

DlSC\U’SSION.’-‘The syntypes were borrowed from the British Museum
(natural History) “but'were so severely dehydrated ‘that no or

meristics-could possibly be- taken. The lack of knowledge about the photophore
patterns and ‘hook. configuration of the syntypes inhibits m‘_ly attempt to validate
the syac_iu. The sf:'ec C listed above has been assigned to Octopoteuthis ™ .

megaplera. but appears to be ,l“ound' circum-globally. Future comparison_of
Atlantic and East Indian Ocean/West Pacific ‘material may discern enough
difference in characteristics to ieparate species C into two species the Pacific one
being nielseni. Until that time nielseni must be considéred a nomen dubium.

v
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4.8. Octop his 1 (Akimushkin, 1963) ) -
SYNONYMY.-
as Octopodoteuthi 1963

as Octopoteuthis llmg!ptera Young, 1972; Clarké, 1980;

@. raz

Holotype: Adult, 580 mm ML, not extant (K. N. Nesis, personal communication). ®.
o £ ¢

Type Locality: From Sperm whale stomach, 20 ° S,25° W.

Material Examined: None available.

DESCRIPTION.-Akimushkin’s original description is as follows.
¢ ..head and arms had traces of a jellylike tissue which apparently
covered the body of the live animal and had been partially digested.

Mnntle, conical, 3:times as long as wide (¢/I=33%). Dorsal margin ol’
mantle protmdlng markedly forward to form an acute angle. Ventral :
incision inconspicuous. Fins long, extending from anterior margin of
mantle (excluding the dorsal berance) slong entire latersl surface- ) f
to posterior end of ‘mantle, where' they narrow markedly to form & R
narrow border. Fins oval:with the longer axis ated along the body,
36% longer than wide, 92% of the mantle Iengﬁ measured with the
/ dorsal protuberance.

Head large but narrower than the mantle (o§c=70%) Eyes very
large, convex but not stalked. Nuchal folds absent. - Tuberculus
olfactorius fpirly long but thin and inconspicuous. Infundibular funnel
of medium depth. .

Funnel very long, terminally protmding beyond anterior margin of
eyeball, ‘though the eyes of this species are not small. Infundibular
cartilage large, submmgular, with narrow anterior and wide, obtuse
posterior end.  Central pxt of ‘infundibular “cartilage. deep, wide,
pyriform. |

AN
Buccal membrane with 6 apexes and 7.rays. Two dorsal pairs of
buccal darts attached dorsad to suckers of correspnndmg arms, two
] ventral ones- ventrad. - " . -
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* Arms of medium length (I/L=47%). The tips of sll but the second

ll!d third arms had been cut off, so their length is unknown. The
second, however, is much longer than the third. Swimming carinae
dutroyed or absent. Fragments of protective membrane:show that
 these were well developed offthe base of. the arms (where they covered

' the hooks completely) and probably had an undulate margin. All arms

bear two dense rows of large hooks. Terminally the hooks diminish in

N size and the rows fuse into one zigzag “line. Terminal part (7-8%) of
arms covered with minute suckers disposed at first in a straight row but

a3 the arm widens form a zigzag pattern and terminally reappear in a
straight row. The terminal swellings of the arms, typical of the genus

Octe teuthgs, are almost i ptible in our i on the other

S ,hnnd,/ the tips of the preserved arms are somewhat compressed laterally.

Tentacles totally absent, without even a trace of their site of
attachment. - Beak with ventral mandible of highly cbaracteristic form.
‘Total length of specimen 500 mm.*

DISCUSSION.-ALthough Akimushkin describéd the largest O hi

specimen ever e rded in the li the dis is of his new-species lacked

any good&hn’rmters to separate his species with-any others. Coupled with the
fact that the holotype-is no longer extant this species must by nsidered a‘nomen
duhum This agrees with"the observations of Young, 191 Clarke, 1980 and
even Nesis, 1982, "

\ 4.9, Octopot.gut.hin deletron Young, 1972 \
SYNONYMY.- ’
a8 Octopoteuthis deletron Young, 1972
as Octopoleuthis sicula Pearcy, 1965; Okutani ud
McGowan, 1969

N

Hglolu Ma.le. 100 mm ML, extant and in good condltlon, deposited in the A(lhn
* Haneock Foundation, LosAngelu California, Cstnlog\le No. C-typa#s

Type Locality: VELERO, Sta 8716, 33° 15'N, .1i8* 37’W, 950 mw, IKMT, 7
June 1963.

/
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, Matérial Examined: Holoiype and one paratype plus additional material, ~(See

Appendices I and I) ’ i .

DESCRIPTION.-The holo.type of O. deletron is in the best condition of any
of the existing species types (see Fig 4-12). It is a maturing male (100 mm ML)
with several complete arms. The holotype has undergone some shrinkage (10-15

' per cent) in most body measurements (see Table 4-1). B

‘Table 4-1: Variation in body measurements in the
holotype of Octoppteuthis deletron after
15 years of preservation.

BODY LENGTH PRESENT T ORIGINAL T
(mm) ¢ (Young, 1972)

(om)
ML 100.0 109.0
MY o _ 30.0 37.0
FL £80.00 : 94.0
F¥ J 96.0 104.0
HW 20.3 . 33.0

<

TIL 8.0 13.0

‘The mantle is conical with the posterior apex appearing very blunt due to
ventral curving of the tail. The tail averages about 16 per cent of the mantle
' length in adults (8 per cent in the holotype). -

‘The fins are large as in other speci‘es,’ Posteriorly, they appear to end short
of the' mantle but actually continue as reduced narrow migs along each lateral
“od] edée of the tail. The.fin length averages 75.8'per cent (80 per cent jn' the
holotype) of the mantle length.




is:®
The head is fulry large and the eyes extend almost the entire length of the
hefd. ‘

The funnel is fairly long exténding almost to the midpoint of the head. The
funnel lockingeartilage is a modified simple straight\ql:x which posteriorly curves
slightly and flares... As in other Octopoteuthis species,\the dorsal pad of the funnel
organ is an inverted V-shape with short ridg&\on the arms and a pr'ominent
papilla on aridge at the apex. The ventral pads of the organ are oval.

. There are two complete arma in the holotype, the ventral right (IV) m}d the®
ventral-lateral left [l]l). ‘The second right arm (IT) is regenerating but this will be
discusged in a later section. Each arm has gelatinous sboral keels. The arms bear
“two rows of small ilooks protected by fleshy sheaths. There are two distinet,
small accessory .cusps on, each hook. There are 3-11 small suckers at the duta.l

+ end of each arms (just before the distal elongate phowphore)

. ' There is a smgle phalophau on the ventrum of the mantle (a cha.m:ter
shared with only one othér Octopoteuthis sp g ). Paired photophoru are found
lying ventrally on the ink sa¢, and two ventrally, one, on each side of the of the
head near the olfactory papillae. Single photophores are [_uund near the anterior
medial margin of each eye and are cbliquely orientated. The third and fourth arm
pairs each have a ie_ri-;s of photophores lying near the axial nerve, The basal
photophore in each series is larger thafi those . following it and is somewhat
isolated from the others. In the holotype the arms IV bear about 25 pliotophores
and'srms Il bear sbout 2 photophores. Arms II bear just the basal photophore

- . while armg lack sny of the series: - All four arm pairs ‘bear the distal elongate’

. Photophores. (See Fig 4-13)

The gladius has a short freé rachis with RLI and RWI equal to 48 and 1.8
percent tespe&iv:ly (see Fig 4-14)." The rachis begins to form a dorsil keel about
1/3 of the wt:y c_lovhi its length. Anteriorly the vanes taper down to the rachis in
a series of three gradual contractions with the final c.ontn‘eti.on before- the free




Figure 4-12:

. s o

A -

Photograph of the Holotype of Oclopoteuthis
.deletron Young, 1072. ¥
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Figure 4-13: Drawing of Oktopoteuthis deletron .
Young, 1972 showing\photophore patterning. I
(Scale = 10mm) .
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Figure 4-14: Drawings of (2.) a gladius (with
cross sections), (b.) beaks and photograph
of (c:) portion of radula from specimens of
Octopoteuthis deletron Young, 1072
. (Scale= 10mm)
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rachis being barely visible. The vanes are widest about halfway down the gladius
(GWI = 6.9 percent) and begin to curl ventrally about 85 percent of the way
down the gladius. The vanes do not begin to fuse until the vanes have run

together for a distance greater than the conus length (CLI = 5 percent).

The radula has a tricuspid rachidian, bicuspid first lateral, and unicuspid
second and third laterals. The outer cusps of the rachidian and first laterals are
small. The rostrum of the lower beak is about 1/3 the length of the wing. The
rostral edge is almost straight with a hooked tip and the jav; angle is obtuse. The

upper beak has a curved rostrum and the jaw angle is acute.

4.10. Octopoteuthis rugosa Clarke, 1980

SYNONYMY .-

as Octopoteuthis rugosa Clarke, 1980, Nesis, 1982; Toll,
1982; Roper, Sweeney, and Clarke, 1985

Holotype: Mature female, 160 mm ML, in fair condition in the British Museum
(natural History), BM 1973.100. Three paratypes also extant.

Type Locality: From sperm whale stomach, Donkergat, South Africa, 20
September 1963.

Material Examined: The holotype and a paratype (see Appendices I and II)

DESCRIPTION.-The holotype and a paratype of Octopoteuthis rugosa were
examined. The holotype is a large mature female (see Fig 4-15) and the paratype
is a male, both collected from a whale stomach.

The mantle is large and conical, tapering posteriorly into a large tail.
Although there is a considerable amount of digestion of the outer epithelium, the
structure of the mantle can still be determined. There is found, both at the

anterior and the posterior ends of the mantle, an outer gelatinous covering. In
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Figure 4-16: Photograph of the holotype of ) o
Octopoteuthis rugosa Clarke, 1980
(arrows = 15 mm).
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- .
the holotype, ‘the gelatinous layer at'the anterior end bears longitudinal grooves.
The rugose mantle, for which the species was named, is a secondary sex’
cl{nracter,’ as Clarke suspected.. It is found in all fully mature female
Octopoteuthis-and is not species specific.

The fins are about 80 per cent of the ML in the holotype and 85 per cent in
the paratype. The posterior end of the fins forms small lateral ridges on the _ta}l
oo of éach specimen. The tail makes up about 16 per cent of the ML. .

The head is large, with the eye diameter nearly equal to h@ndﬂlen.gthA

* The -funnel reaches nearly to the midpoint of the eye. The funnel locking
cartilage is simple and straight but modified so that the posterior Portion flares
out slightly. The funnel organ has been dissolved in both specimens so that

rs have been

v “There are only two int:
~ paratype (righ 1 IV).

' ’ arms 50 10 acc::giount

In Clarke's (1980) description of. his new species O..rugosa he expressly

o + stated that he could find no photophores. * Careful ination ‘of both- the

‘hol‘otyp‘e and the paratype reyealed a\bumbsr of photophores on both (although

neithier animal bore a complete set). There are paired ‘photophores on the

t arms in the holotype (arms III) and one in the -
ost all of the hooks and suckers were lost from the

posterio-ventral side of both Thantl_es (see Fik"l—lb_lor thoae‘ of the female .
v holotype), & pair of ph h

5. on the recti

is, muscles of the male, and
eye orbit photophores on both. There were 12 photophores loc;téd along, the
axial nerves of arms lII of ‘the holotype and about’ 40 in lhe arms IV of the
- paratype. The condition of all but a few of these phowphom was ldminedly
.rwry poor but they are clearly demonu.ubla. It is‘not surprising that these organs,

‘obviously missed by Clarke (1980), are in ‘poor shape since these specimens were

secured after having undergone partial digestion ina sperm ‘Whale stomach,
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Figure 4-16: Photograph of the posterior ventral portion
of the mantle of the holotype of Octopoteuthis
rugosa Clarke, 1980 showing the paired
photophores (arrows = 15 mm).



N i ®

DECUSSI@N-CMRQ separates rugoaa from other Octopoteuthis ‘apocieu by
(1) lack of photophores on the' mantle wall and ink sac, (2)a rugose mantle_in
females and (3)lateral pigment bands on the ventral arms (first described in O.
deletron by Young in 1072 is common to sll species). ‘Examination of Clarke's
specimens show that photophores are present. The rugose mantle is found in all
seXually mature female Octopoteuthis and the lateral pigmeni bands are present
in all species. Thus there appear to be no characters i:y which rugosa can be
“identified 'as a distinct species and, as a result, it should be considered a nomen
dubium. .

4.11. Octopoteuthis sp A

DESCRIPTION.-Young (1972) first used tMis designation for a species of

" Octopoteuthis found in the Atlantic that, lik¢ his Q. deletron, bore a single
ventral abdominal photophore on the mantle. (Se¢ Fig 4-17)

The mantle is conical with the tail portion averaging about 15 pe\r cent of
total mantle length. Like the other species of the’ genus, the mantle bears a
gelatinous outer layer. & %

N, -

‘The fins are large and muscular, their length 77 per cent and thgir width

sbout 104 per cent of ML.

‘The head is large (37 per cent of ML) with the eye diameter almost equal to
it's total length. . i .

The funnel il';!llﬁ‘l!ly long, reaching nearly to the midpoint of the head.
The inverted V-shaped dorsal pad‘of the ‘funnel organ is, as in other lpnéiei,
highly variable.in form. It generally has a small [)Apllll on the Apex of lhe ddrsal
pad wnh small to high ridges nmnmg down each arm.

y The arms have hooks (65-70 per arm in an 84 mm ML'nbeelmen) which lack
accessory cusps. “The arms also bml several small pfln of suckers distally (7-10 in
- an 84 mm ML specimen). . . !

¥




o

' Flgm 4-17: anm; of Young":
Octopoteuthis sp A showing
photophore patterning.
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There is a singld photophore found ventrally on'the posterior _portion of the
mantle. As in all species there sre paired photopliores lying ventrally adjacent to
the ink sac and at the posterior portion of the eye orbit. There is also'a pair of

‘anterior eyeball p‘hotopliores a3 in O, deletron. These eyeball photophores are

almost square, There are serial photophores along arms I and IV. .

The gladius is fragile with the free portion of the rachis (RLI =13.6
percent) bemg wider (RWI = - 3 percent) than in other. Oclapateulhm specles The
vanes (GWI = 6.8 -percent) are very thin and appear to taper postenorly In
effect the two vanes begin to curl ventrally about two-thirds of the'way down the
gladius until they ‘touch and fusé; forming 3 long secondary conus (CLIA= 15.9
percent), posteriorly. (See Fig 4-18) ° '

The fadula has a tricuspid rachidian, bicuspid first iateral, and unicuspid
second and third laterals, The outer cusps of the rachidian and first laterals are
small as in other species. The rostrum of the lower beak is about 1/3, the length

’ cf the wing. The rostral edge is almost strmght with # hooked hp and the jaw
" angle is llmost mnaty degreu The upper beak has'a ahghzly curved rostrum and

the jaw mgle is acute. v

4.12. Stati-tlcnl Analysis of Morphometric Dsta .

The summary of indices for each species are presented below in a series of

tables 4-3 to 4-7. Each index is handled in 25 mm ML intervals for the entire size

range available for each species. Larval indices (see Table 4-2) are handled in 5
mm ML intervals-although they cannot yet be identified to species. The arm
length indices and the tentacular length indices are not pruented for the
individual species | becausa (of the very high percentage of loss of m\u and totul .
loss of tentacles in juveniles and adults. 1

The means comparisons of each*variable gave an indication of differences
between species }:resqntad iil tables 4-8 through 4-15.




Figure

4-18: Drawingsof (a.) gladius (with '
cross sections), (b.) beaks and photograph
of (c.) pdrtion of radula from specimens

" of Octopoteuthis sp A (Scale = 10mm)
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S 2 Table 4-2: Stmmary.of indices for seleéted : e

) 5 mm increment series of Octopoteuth
i v spp larvae, : s
L s ~ Sy :
o INDEX N - MEAN MININUN « _WAXINUM S8TD ERROR STANDARD °
& ‘ i VALUE 7 VALUE OF HEAN _DEVIATION

HL = 6-10 am +




HEAN HININUM HAXIHUM { 87D ERROR
. VALUE L VALUE OF MEAN

ML = 21-25 an - -
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* Table 4-3:

-~
Summnry of indices for seleceed : 4
series Oclnpoleuthx‘s sicula
repxeunhng the entire size nnge
availal

B N le. ,
H ) . s & ;
Y . ] . 3
e ©oombex N MEeN HINTHUN MAXINUN - STD ERROR  STANDARD - /
“ . v . vaLu OF WEAN __ DEVIATION'  ° :
] - M= 25-50-an : 4 &
FA nat 23 0.33 0.01 o0 -
i FLL 3 0,01 N )
. Fur 3. 0.02 3
© oM 25 0.01. .y 2
: it 0,017 /e
v En . 0.00 it w8
. ED 25 001 P
2 2 Lo 2 0,00 g% m
. » .

" 12 0,99 | 0,02 \ 0.07
B H 0.29 001 | .
5 .0.27 0,01
\ 12 0.18 cooo -
. 5 .21 0,01 .8
s 0.07 0,00 S
v : : i
. nx 2 0.05
. FL 3 0,04 §
. FuI -3 0.04
HLT o 2 0.01 *
WL 2 L 003
TiLI 3 0,06 .
EDI .. 2 001 . ¢ "
5 o1 2 0,00 s B




T INDEX TN HEQN\\i\ . HININUN HAXTMUN “8TD ERROR  STANDARD . y
g S & —~ VALUE . VALUE _  OF MEAN . DEVIATION X
20 e a e emmee e eeeeee HL = 151-175 am e
. L2 SN LI — g . 3 B . .
FLI 1 0.81 0.8t 0.t % Rl g g s R
£ . Fu1 1 3 . 1.03 103 . . d Y
HLI - o ' . . .
‘Hu 0 . e . .
- TILT 1 ous . 0us ¢ 4 3
DI o v . .
N Lpr o v . . .




Thbln 4: Sumnnry of édku for uhcud B :
v $ - geries of Odapolwihn mepplm 3 . T
: .23 mruentmg the entire size range "
available. = L




NININUM MAXINUN  STD ERROR  STANDARD
VALUE, AN DEVIATION.

VALUE

ML 2 151-175 mm




Table #51 Summixy of indices for lelemd
series of Oclopoteuthia danae (Joubin,
Bl o 1981) rqmuntmg the entm size range
. |ui|..ble:




- 1972 representing' thi entire size range’

STANI
DEVIATION

‘J avilable, “°

| ¥

MININUN  MAXIMUM « -STD ERROR
VALUE - _VALUE OF ,NEAN
§ e :

0.27
0.71

126-150

0,73 '\







i - Table 4-71 Summary of indices fof selected

A s
o & - series of Octopoteuthis zp A Young, . B
- N ) ° 1972 npruuntmg»the entire size range s
4 . available. - . 1
: 8 - . . Vo
= B U omoex N HEAN AININUN NAXINUN STD ERROR STANDARD B
. VALUE VALUE, OF NEAN DEVIATION
o ML 25-50 ma - . “
e Mt 1 . .
FLI 1 5 . Y
. Fu1 1 % = . 7
4 HLI 1 . . R v
: i i . . :
. ¢ 1o P ’
. £01 1 v + !
o1 1 . . 5 !
. Hu1 T2 0.02 0,03
j . FLI 3 - 0.04 L. 007
). Fa 3 6110 0147 ™
.o 2 0.01 0.01 g @
: 1. H 0.04 0108 . :
LT 3 0.03 9,03
¥ 5 D1 2 L0t | 0.0t =
Lot 2 0100 0.00 ]
i
: v 7 - §
7 = 3 !
: B o ° . .
¢ R ] -0.04 0,07 -
b re 4 0,04 0,09 N G
« HI .0 e . ’
Wi o 4 - : 5
" LT 4 . 0.03 0,05
LEDI 0. y i b,
Loz ° 8 T o % o
= - “ b
2 ni1 2/ S
: ? N FLI 3/ s :
& FWI 3 J
HI 2 4
i 2 A
P » TiLI
1 - L 2 ’ %
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L ‘wix o . . . o >
; FLT 1 075 0.5 - g . : g o
: Fu; 1 0.94 0.94 B + & :
% H o . . B 5% 3 ——
1 0 . . . . “
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Table 4-8:

Means comparisons of mantle width e g
between five species of Octopoteuthi

@ ) 2
e 4 3 i . :
. N\n . .\ . ALPHA=.05 CONFYDEI A DF=154 MSE=7709%93 , . L ¥ . ~
CRITICAL VALUE o STUDENTIZED RANGE=3.904 <~

- “COfPARISONS STONIFICANT AT THE \05 LEVEL ARE INDICATED'BY

’ STHULTANEOUS

& z LOWER'

i 4 SPECIES CONFIDENSE
_ LIt

o oaNaE
DANAE

.  DANAE
DANAE

. DELETRON

. NEGAPTERA
HEGAPTERA

HEGAPTERA
HEGAPTERA
cULA |,

. COMPARISON

-sa
- DELETRON
~ HEGAPTERA
~ SICULA_

- DANAE
- DELETRON

- HEGAPTERA -~
-.8ICULA

- - DANAE
-8

-~ WEGAPTERA - -
- s1cuLa

< Danae

X DELETRON
= HEGAPTERA

=~ DANAE
- 8P

ol

-29,880

DIFFERENCE
BETWEEN
HEANS

4,136

27,926
~11.136

o
10,649
201926

-21.808
-17.869
-10.469

10,257

-32.062

L ':a.xs:» . 5 P

STHULTANG U

cuunnsnnz v . 3

322w
49,548
29,880
46,580
50,439
41,195

16,531 r Y iR




Table 4-0: Mgms comparisons of fin length
between five species of Octopoteuthis.

ALPHA=,05 CONFIDENCE=0.95 DF=248 MSE=834.576
- . - CRITICAL VALUE OF STUDENTIZED RANGE=3.884

COPARISONS SIGNIFICANT AT THE .05 LEVEL ARE INDICATED BY ‘s¥x’

- . SIMULTANEOUS sTHULTANEOUS
LOVER ~ DIFFERENCE  UPPER
CONFIDENCE,  BETWEEN  CONFIDENCE
A COHPARISON g T
P DANAE 8P A 2i519 31,471
i . DANAE - HEGAPTERA ati857 45,248 wax
1 DANAE © = DELETRON ~ 35944 53.880 © #ax
5, " DANAE sIcuLA ©.36.332  49.673 max
8P & - DANAE D -7.519 16,433
P ~ MEGAPTERA 24,338 . 48,370  wax
i . sea - DELETRON a2 sspme. am
E . sPa - sIcuLA 28.813° 52817 wax
skt - NEGAPTERA - DANAE -as.248" -3tiES7 -18.467°  kax
HEGAPTERA - SP A -48.370 < -24.338 . -0.3( *ex
S e MEGAPTERA - DELETRON  =13.956 - 4,088 22,129
= MEGAPYERA -SICULA =P.0098 . 44475 ;17,958
DELETRON. = DANAE ~ ..~ -53,880 -35.944°.° | -18,007  xxx
s . DELETRON. - 5P A 1,593 aex
. ..' oELeTRON" - NEGAPTERA . 13958
. | DELETRON - SICULA ©1e.395 '
“u o SICULA. - DANAE .
SICULA ;- SP A ar
- . SICULA - NEGAPTERA
_ " SICULA - DELETRON
. é A . 5"
' ' *
. D : .
g ) : B - E
§ ; 8 w

L




ALPHA=.05 CONFIDENCE=0.95 DFw:

. CRITICAL VALUE OF STUDENTIZED. RANGESS: 287

c1es
CONPARISON
. DANAE A
: DANAE - MEGAPTERA,
" DANAE - DELETRON
. DANAE - SICULA
. s A - DaNAE
s A - HEGAPTERA
(S A -~ DELETRON
EX) - srcuLa
MEGAPTERA - DANAE. ~
. NEGAPTERA - SP A -
; L J HEGAPTERA ~ DELETRON
y : +-HEGAPTERA - SICULA
& s DELETRON - DANAE
. % DELETRON - - P
S DELETRON ‘- HEGAPTERA
g - DELETRON - Sicuia
;= § . SICULA = DANAE
, SICULA - SP A
i SICULA - HEGAPTERA.
SICULA - DELETRON
-

‘Table 4-10: Means cumpuuons ol Tin width
between five speewe of ompomm.

COHPARISONS SIGNIFICANT AT THE .05 LEVEL ARE INDICATED BY ‘¥sa‘

SIHULTANEOUS THULTANEOUS
Louer DIFFERD(C%IIPPER
CONFIDE} BETWEEN’ CONFIDENCE
LINIT e = REANS LINIT
4.2 4,476 27,248
20,976 32,749 44,521
19.333 34,901 50,469
23,492 33,289 46,887
-27.248 ~6:476 14295
3,380 26,272 47,165
si181 28.425 51,468
8,019 28,813 ©  49.407
44,521 -32,749° 20,976
-47.185  -24.272 =3.380
-13.577 2,152 , 17,862
~9.272 | 2,541 14,354
-50.469 . -34.901 -19,333
51,448 - -28.425 -5.181
d82 - -2.152 113,577
15,210 0,388 15.987
‘oab.e87  -35.289 <23.692
-49.607  -28.813 8.0
-14.354 . -2.541 9,272
-13.987 -0.388 15.210
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ALPHA=.05 CONFIDENCE=0.95 DF=15|
c

L 8

SPECIES
- COMPARISON
s A -
. e - DELETRON
. P A - MEGAPTERA
3 EX) - sICULA
DANAE -
JANAE,  — DELETRON
- “anae - HEGAPTERA"
P DANAI - SICULA -,
. ... ' DELETRON - 8P A
,DELETRON - DANAE
TRON . = NEGAPTERA
: “DELETRON * - BICULA
5 ¢ NEGAPTERA - 8P A
. MHEGAPTERA .~ DANAE
NEGAPTERA- - DELETRON
MEGAPTERA - HEGAPTERA
sicuLa - 5P A
sIcuLA DANAE
SICULA - °DELETRON -
SICULA - HEGAPTERA

SINULTANEOU!
LONER
CONFIDENCE
LInIT
-18.261
~16.455
0.937
8.648
< -40.339
17,894
3.274
10,668
530455 -

-21.m

8 §
DIFFERENCE

BETMEEN
HEANS

1 8 MSE=460.67
CRITICAL VALUE OF STUDENTIZED RANGE=3.903

CONPARISONS SIGNIFICANT AT THE .03 LEVEL ARE INDICATED BY s%%’

STHULTANEOUS i
P .
CONFIDENCE -
LINIT
40.339 .
53.455 .
57,596  xxx
46,043 x2x :
18.261 Y
32,816 ; .
33a81 xex o
41,948 wxs 5
16,455 - A
*17:894 % b
34,994 s
43.502
0,937  mxx
-3.274  wx C -
13,461
21,815 ¥
1 .
-8.648 x3x .
-10.668 . #x% ¥
+5.810
5,656 .




SR Table 413t Mesns compatiions of head width Lo
-between five species of Qcfopoteuthis.
Y
. \ o .
” R . %

A - g
. ALPHA=. 03 (TONFIDEMCE=0.93 DFuiSe HSE=sSd.2ta
UE OF STUDENTIZED RANGE=3.904 $
COMPARISONS SIGNIFICANT AT ThE .05 LEVEL aRE INDICATED BY ‘was: |
, . o “StHuLTaNEOUS SINULTANEUS :
. . LOMER:  DIFFERENCE
f SPECIES CONFIOENCE | BETOEEN.  CONPEDENCE .
; CONPARTSON LInT HEANS LIt . :
5 X LDANAE ° - 'SP A -20.332 . i
DANAE " - DELETRON'  ~13.483
i “DANAE '~ NEOARTERA 5.9: P
WeE - SICULA t aex
sPa - DAMAE
i sP A - DELETRON Ca3as0 . o
4 © 8P A . .- HEOAPTERA 48,389
» L sPa SICULA - 57.220 g
4 DELETRON '~ DANAE . 15,483
DELETRON -8 A 291460 . w
DELETRON - EGaPTERA . 33:268 8
L DELE - srcouL .207 :
HEGAPTERA - DAWAE 36,440 - 5,926 .. amkl [
HEGAPTERA — - -am.3ee 12,028 y
co- + NEGAPTERA ~ nsmeu -3s.268 12,907
HEGAPTERA - SICULA ~~  -5.263 22,142 .
sicua - mm: -45.457 13,587 sex
. sicuLa - 969
Sicoa - DeerRon
2 «  :SICULA - MEGRPTERA ERH




! Table 4-131 Means compsiisons of tail length
2 . . between five species of Octopoteuthis. o

© " ALPHA=.05 CONFIDENCE=0.95 DF=248 MSE=815.755 - .
- CRITICAL VALUE OF STUDENTIZED RANGE=3.886

COMPARISONS SIGNIFICANT AT THE .03 LEVEL ARE INDICATED BY. ‘233

v SIMULTANEOUS smuLnNEws . Ny
. LOWER  DIFFERENCE 5
. spECIES CONFTbENCE " BETUEEN" - CONFIDENCE
CONPARTSON - LInrT HEANS HIT
s - sFa 16,133 7519, 5
i f ) . = HEGAPTERA ez %
5 -7 = DELETRON 5% @ Bwmrl
g - - w0
S o = paweE - C o o |
: = HEGAPTERA . s :
- ' DELETRON .4 % x| 53
5 . . = srcuu 20,813 (- pasie w1 i
B = pann #31,857 . | -18.635 ¥ AL f
£ e = &pa 24338 0,508
s = ‘DELETRON 2006 21.708 |
[NEGAPTERA. = ‘SICULA ., - 41475 17,789 L
; E 'nELEmnN - DataE 3seas - -tz ower |
-.sp - 423 25 aax Y
% 2 g _DELETRON - Reawrera 21190 oBa | ™ s
4 E . T DELETRON. - 'SIcULA Ciz.3v2. ., o.3em > Iz -~ 3
4 . :
Lo sfcuLa 5 DaNaE -a9.506  -36.333 .  -23.158  asx . :
) ~ * - grcutn g sP A -52)514 -20.813 ¢ -5.109  ®xx
B0 -~ SICULA - MEGAPTERA  -17. =4.475 8:840 .
' SICULA . - DELETRON  -18.16 o388 17.392 |

RRHL o
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U . T-blu 4—14: Means com))'uhom'ol eye diameter
- between five species of Qctopoteuths;

ALPHA=.05  CONFIDENCE=0193 e
- . T2 L VALUE OF STUDENTIZED RANGES

CONPARISONS SIGNIFICANT AT THE :05 LEVEL ARE' INDICATED BY /xxx”

SIMULTANEQUS SIHULTANEOUS *
. LOVER  DIFFERENCE  UPPER: R
- secIES CONFIDENCE  BETWEEN  CONFIDENCE
. - X COMPARTSON Lmi NEANS ©  LINIT
j . oan. < - sea -30.524 taos [ Tamaas :
. DANAE. - - DELETRON  -21.102 5903
g t WP DANAE . - MEGAPTERA 1 3.33 [
: DaNAE | = sIcuA ¢ 11.1m axx
sP A~ DaNAE :
P A = DELETRON W
8 A = ‘HEGAPTERA :
; . Y - s1cuia ~
T - | DELETRON' - DawaE 5
X | DELETRON - sP A 2
- - DELETRON - — MEQAPTERA il
. DELETRON .= SICULA 211348 47,592 Wy
2 . HEGAPTER = DANAE -18.814 4 S3.538 wee L . A
: b TERR - SP A - 4 Ci7ia11 13381 SR
s . : NEGAPTERS - DELETRON \ -3mieEs . azsii . 2lse3- & 41
3 HEGAPTERA ~* SICULA -5.a5 328 ie
s . SICULA - paNeE 27,245 e %
ot e sicuca .- sp -=25.846 2 >
i sICULA ' - DELETRON “21.348 i
sIcuLA 1a33

- MEGAPTERA  -22.326 ~

(% < 3 :

e e




Table 416: Mam comparisois of lens diameter-
between five species of Octopoteuthis.

ALPHA=,0S CONFIDENCE=0.95' DF=148 MHSE=89.211 <
CRITICAL VALUE OF STUDENTIZED RANOEw3.906 =

CONPARISONS SIGNIFICANT AT THE .05 LEVEL ARE INDICATGp BY. <xax

-
SIMULTANEOUS SINULTANEOUS . 1 9
X LOVER _ DIFFERENCE UPPER g
.. .- SPECIES CONFIDENCE =~ BETWEEN CONFIDENCE -
*:.COMPARISON . LINIT. *  HEANS LInIt
) “BELETRON . -33.712 4,500 . 42,712 ° 2
8P A ., ~-DANAE, ' :-25,824 ' 6,600 39,024 . . 5 1ok
8 A < MEGAPTERA ' .-14.752 16,292 47,335 = P
A - 8ICULA. So-5.436 ' 26,035 | 57,508 .
\DELETRON - &P A -42.712 33,712
DELETRON - DANAE - 25.435 :
DELETRON. - HEGAPTERA 37,709 .
DELETRON® - SICULA - 47,961 2 !
DANAE © | - 8P A 25,824 - K 3
DANAE. - - -+ DELETRON: 25,435 * )
M- . - HEOAPTERA 125,904 " 4
“DANA uLa 3g.a49 wix

MEGAPTERA - 14,753 - ., e
NEAPTERA = nst-mnn ¢ 14.125 a W
HEOAPTERA - 6520 3 .
HEGAPTERA ~ m:un. 23,952 Qe
SICULA © - 8P A -, -57,505 5.436
. SICULA .- - DELETRON * -47,941 a.891
SICULA - - DANAE - =36.449 S2.420  cwax
BTy

SICULA - - NEGAPTERA ~ =23.952 .
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The first DISCR.IM procedure produced a table giving phu‘ number of
observations-and the percents classified into species (see Table 4-16(a.)). Based on

. the andlysis 73.7 per cent of -the initial species.assignments lppénred correct.
After removal one of the species with a very low sample number (O. lb A) the
analysis recognized 78.1 )):f cent of the initial ig-nn.\,ents correct (seé Table'd-16.




; Table 4-16s Discriminant analysis of species

designation of (a.) five species of the
genus Octopoteuthis and (b.) four..
* species of the genus after removal of:

) d O.spA. . X
g . ; P
e . * NUMBER OF OBSERVATIONS AND PERCENTS CLASSIFIED INTO SPECIES! ~
- FRON ] : *
é E eties DANAE  DELETRON HEGAPTERA . SICULA P A ToTAL
. ouN 4 o s 14 L s 30 -
4 m g VO 13,33 2,33 16,67 © 46,67 20.00 100,00
\
NAE 19 o o 2 2 23
e 82,61 0.00 0.00 8.70 8.70 100,00 .
x DELETRON ‘o 7 oo 1 <o 0
4 — 1mat 77,78 0.00 a1 0.00 10000,
« HEGAPTERA ‘s 3 0 . 8 10 56 :
3 8.93 5.36 53.57 14,29 17.86 100,00 i
stcuLa.’ 10 7 o 1 ‘32 2 45 .
: ~ 2,22 0.00 2,22 7111 448 100:00 5
A L. 0 o 1 o s s :
f 0,00 . 0,00, |, 16.67 0:00 83.33 100,00 ,
TOTAL : 39 £1° 37 57 25 189 i?
PERCENT 7 23,08 6,51 21,89 33.73 14,79 100,00 5 2
s p © e
*|.. prI0RS 0.2000 | ©0.2000 ' 0.2000: . 10,2000  0.2000 ¢
£ = : e . : ¥ ]
LI A o J )
X e . E
e - By o L
NUMBER OF OBSERVATIONS.AND PERCENTS CLASSIFIED INTO'SPECIES: 2
FROM 7 g ? e
. SPECIES DANAE  DELETRON- HEGAPTERA  SICULA | _  TOTAL '
e “uNkNouN 4 s 13 16 36 et
11 2.78 a1.87 4444 100,00 .
DANAE 20 A o 3 23 = L
N 86,94 0.00 0100 13,04 100.00
£33 - DELETRON . 1 2- 0. 1Ny g
i ¢ R : 1.1 77:78 0,00 1Hat 100,00
; o [ 3w . e gems, o
S - . - 8.93 5i36 7143 N1z 00’ . £
srcuLa - .10 ) 2 33 as .
. } . 2222 0,00 PERl 73,33 - 100,00 |,
+ . ToraL 40" C 1 £ .61 169 '
© =/ PERCENT 23,67 451 3373 3609, 100.00-
N 3 :
0.2500 - 0:2500 : :
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~ cephalopods (Adam, 1937; Aldich ‘and A.ldnch 1938 Lange, 102

413.Arm ti ln“ t e e 3 .".

Indwnhuls of. Octopoteuthia haye very brittle.. nrms, ﬂ\e tips of which are

almo%t always lost-when specimens qu collected by standard gear types,  This is *

particularly true of juvemla and adulfh Arms commonly remain intact-however
when whole specimens are collected fror the stomachs of I'nge predators, due to

the manner of their being ingested wl\ol&
\

Arm Jlength ratios are 1 '\“sed a8 ic char istics (Roper
and Voss, 1083). It was during thei‘eiaminntion of complete arms on the

" In alll 15 of the specimens

exnmxned $howed evidence of ope or “more arms regenerztmg; including. the

holntype of Octopotéuthis dalelran (see F*g 419).

at arm fon was

Arm and tenhcle regeneranon hai been fcllnd in.a ?m{ér of different

|

- al; 1081) A search of the pertinent literature reveshd only one uterenee to this
n in’ the genus Oclop i L" +in his 1670 paper mcluded o

b

but a smgle lme wnth regards m regeneratic n, namely

rompus, autemuremznl a ld capture, et ont commen

a regenerer sur
- une long:ur de 2a $mm.* |

e Figs 410 and 4-20).
arrower than’ the basal

bRe‘generaﬁon ixveu—ify identifiable by several means
First,” the regenemud portions genenll‘y appear
(undamaged) portion of the-arms (Fig 4-19 \b) Second,\the normally encountered
alternating pattern in the’ :rm "hooks is lnte‘rrupted and | e will be two or even
three fiooks | produced in one row before nnother h?ok Appeura in the opposlu row.

/.
The arm ' and .its ucmsory ntmctl‘xre appear to lnve the sblhty to

regenernte, including the ‘hook, the dutnl suckers, the lpmdle-shnyed distal -

hy h res and the photoph slong the axial nerve. .Injury or Iou at any
. point along the arm can lead to ugenernlon of the missing portion or. ltrm:uuu 1
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Figure 4-19: Photograph showing regeneration of
arm RII in the holotype of Octopoteuthis
deletron Young, 1972. (Scale = 1 mm)



i . . :

Figure 4-20: Photographd showifig regenerationof . =~ ° .
arms in specimens of Octopoteuthis

F o arm pair 'with one arm regenerating, (b.) - Al
diameter difference between basal and £ g

% g : . regenerating portion (Scale = 1 mm).
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Figure'4-21: Photographs showing arm
e @ e Octopotesthis (a.) rege|
i N . showing reformed spindle-sh
2 « at tip, (b.) change in arms
on regengrating ar?. (

regeneration in
perating arm ' /X
1aped photophore
ture patterning <
cale in/mm)
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Chapter 5 g ‘ \\ .

8 Discussion

5.1. Species Validity

Vs . # ¢
In the past several authors have attempted td clarify the status of the 9
nominal species. Young (1972) discussed the then 8 nominal species and

5} h

d the most imp ’ ters to be the presence of I or 2 ventral

abdominal photophores, tail length, and presence or absence of accessory cusps on
the arm hooks He considered Oclopo!eulhu persica and O. indica to be rwmma 4
dubia becnuse then- small size preclnded accurate identification. He also behuved

) that O. persica was really the young of Taningia danae based on the dmmct

swellings at the tipsof arms Il. Youmg q\lemoned the vulldlty of 0 hmglplm
beeulse the limited number of characters, uzsd by Akimushkin, did not clearly
upnnu it from other species. Although Young was unable to identify characters
essential for-a definition of O. nielseni he mnsiflere;l that it was a valid lpeci;l. .
He thus considered the following species valid: O. danae, O. megdptera, and bis O.
sp A in the Atlantic, and O. deletron and O. nielsens in the Pacific. He suggested

that one of the three-Atlmtic‘:peciu, probably O. danae,-was a synonym of O.

«> sicula. . -

Clarke (1980) agreed with Young's opinions on O. persica and O. indica
but he considered O. longiptera to be .a valid species bued»on it's size being !

_ considerably larger thin that. of any previous specimens captured. He also -

b, N

d Young's jon that all Oc is species bear
Clarke expressed some doubt on the distinction between O. -sicula, O. megaptera
and his new species O. rugosa, basing his opinion, at least in part, on incomplete |
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dlhlwith respect to phofophoreé in the two species.. On the matter of
“photophores Clarke is, at best, inc!:min‘unt.
Nesis (1083) produced a key to the genus Octopoteuthl'av and listed only
seven species: O. danae, O. deletron, O. siculs, O. megaptera, O."rugosa, O.
m‘elum:, and O. sp A..He made note that O. longiptera was lacking in good
diagnostic characters, 8
. The present study supports the validity of only four of the nine nominal
species plus Young's as yet unnamed sp A (see Table 5-1). In addition, one other
species is described here. i of ilable have supported

Young's assumption that sll individuals greater than 20-25 mm ML bear
photophores other ‘than those at the arm li)il: All species discussed below are

d by a bination of thrée h groups (ventral abdominal,
anterior eyelid, and eyzbnll) and the presence or absence of accessory cusps on the
arin hooks. $ = . .

It should he noted that although all, nuempu were made ‘to obtmn
. representative lpecunens l‘rom all oleans several mn)or areas were little, if at all
représented. These include the Pacifié, Sout Pacific and

Indian Oceans. ‘The large-Russian and ' Japanese collections of this gen;xs
(literature reports, and personal communication < Yu. Froemai, K. N. Nesisnd
T. Okutanj) mny‘ ])osa(ibly ‘contsin additional species and their re-examination
based on this study’s results will certainly improve our knowledge.

Young and Roper (877) observed live !pé:ﬁeﬁs’ of what they identified as
Octopoteuthis niclgeni u}d reported five small additional mantle photophores:
one, located laterally, on‘eitvher» side of the mantle at the same level as the pair .
lying on the ventrum of the ink si:c; a single:photophore lying centrally and -just
anterior to the ventral _nbdofninal ‘pair; and one to each side of the single centre
one and lyiﬁg laterally. None of these five photophores could be found on any of
the specimens examined in this'study. Yt;ung also has been unable.to find these




Table 5-1: ch«ilht,d all names propm.cd for *

Octopoteuthis and their v-lidit}\

[axon

FAMILIES: . ~

Veranyidse Chun, 1910
Octopodoteuthidae Becry, July, 1912
‘Octopoteuthidae Berry, November, 1912
GENERA: .

Octopoteuthis Rippeli, 1844
Octopodoteuthis Krohn, 1845

Veranin Krohn, 1847

Veranya Keferstein, 1866
Octopodoteuthapsis Pfeffer, 1912

SPECIES (listed with the valid generic name):

- e $
Octopoteuthis sicula Riippell, "1844

O. megaptera Verrill, 1883
0. persica Naef, 1923
0. indica Naef, 1923

0. danse Joubin, 1931 .

0. neillgni'Robson. 1943

.0. longiptera Akimushkin, 1963 . B

0. ‘deletron Young. 1972
0. rugosa Clarke, 1980
oA - 3

Validity after this Revision

- Valid

“alter this revision.

H
‘nvaiid
Invalid

Valid

Valid
L%

[nvalid

Tvalid
walfd.

Iavalid

Valid
Vatid

Tavaiid

Invalid

Valid
Invalid
Invaiid
Valic

Invalid k
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in any pres d speci he has. ined (] 1
' communication). With the .extremely dehydrated condition of the Robson’s

e "

f characters is.i i ”

syntypes d

- " All specimens collected in the eastern Pacific and originally thought to be

Octopoteuthis niclseni have been found to bear eyeball and snt_enor eyelid
hotoph paired abdominal photoph and cusps on their hooks. Based on

those characters used im this study it ‘would seem that the specimens examined, ‘
from the-Racific, are the same as.those specimens described-as species C, from the
Atlantic, sbove and classified as D:Iopotzullnl meyaptem As moré squid families
are examined it becomes _apparent that species squid have distribution patterns
reflecting the geograplnc patterns of Backus and Craddock 1077 and others. It

may turn out that Oc his nielseni may rep a valid Pacific form
similar o the Atlantic: megaptera but ‘this renmns questionable at.the present

hme O nielseni must at present be oonsldsred a nomen dubium.

Originﬂly it had been planned to obtain 'Méditerrnnem specimenx'in an.
nttempt to clarify the ldenmy of'the type specxes 0. sicula. 'Although over one °

A worldwid

X ;
- hundred. insti and were ide .only ‘- handful of

Medlterunem specimens were _oi)tniined. These were all very young animals a?d
only one specimen, from the, type locality, had s discernable photophore pattern. .

Nael's Octopoleutliia indica_was a_larval specimen And no taxoncmically '
useful characters could be attributed to it. His second “species Oclo;wleuthm
persica is actually a lnul Tamngm danae as both Young angd Clarke had

" supposed. The two speeles nmed by Naef in 1923, and first des nbed by Chun in
& 1010 as chappdnleulhu sp, mllﬂ then be consl?ered nomina dubia.

The holotypes. of Verril.l’s Octo i ri gap! and ‘Akim “,' :'D'
longiptera have been lost and no pho'.ophore pattern has ever been desenbed ‘for

either. To maintain lonylpl:m as valid on the basis of a few body mu.surements :
- seems to be unjustifiable. There is absolutely. no way to mmuq it cnuld\ be -

applied to any valid species-so it seems wise to name longijzle;a a nomen dubium.
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. . ) : Sy
As revealed in the results of this study both the holotype and paratype of

Octopoteuthis rugosa -were found 'to- be

d b)""widely distributed
photophores.. Specifically they are to be found on thr posterior ven‘tmm of the”
mantle, the posterior ventrum of the eyelid, along thelaxial nerves of at least the
vatnl arms and lying ventral to the ink uaé and dorsal to tht_a musculi recti
abdominalis. ~ Unfortunately, because of partial digestion, it could not be
determined if the specimens bore either the anterior eyelid or eyeball photaephores.
The complete photophore pattern was therefore unobthinable so O. rugosa can
neither be placed within an existing species nor stand alone as a valid species. ‘It

must then be considered 8 nomina dubium.

. The I : 1 Code.ol Zonlocieal N 1, e : 1
C ission for Zoological Ne 1 1985) rules ‘that chnnges in species

validity; like those proposed above, are only legal if presented in a recognized .
publication (Arhcle 11(a)). Az a thesis is not a recognized publication (Article
9(11)) a i -u now in p jon for publicati \whic'l; includes !.he.
above changes as well 2s'a name for species A, all in accordance with the code.

Bl

."5.2. An Aniﬁml Key o the Speciu of Octopowuthiu

1 a. A lingh photophore located nntnlly and s S
superficially on the posterior-portion. of
the .mantle at the mus
" interface

1b. A pair of p’hot.opnonl located ventrally on
- the posterior portion of the mantle at the
muscle-gelatinous layers interface ........ o\ 3

2 a. ' Accéssory cusps Ppresent on’'arm hooks even in
. young stages (,20-25 mm ML) ,-—lpncic found
- in'the eastern hciﬂ.c E O. deletrof N

2 b. Accessory cusps lbunb on arm hooks even in e
: young stages. (20-25 mm ML); spécies found .
primarily in the North Atlantic ....... O.sp A >

; P .




T‘ble 5-2 below lists the characters and character statu of the five valid

specxes

3b.

4.

4b.

s

i

“Single cruécib—-h\np-d y'hbuyhor’- present on

ch cyohu unuor quud photophore
cieage l0 magaplera

8ingle cruccnt-ﬂupcd photophou absent on

“each eyeball; anterior eyelid photophore

Acuuory en-pl Rpesent on afm hooks even in

‘young stages (20-26.mm ML) . . O. sicula

Accedsory cusps absent on arm hooks even in
young~stages (20~26 mm ML) ........... 0. danae

7 .

2




2 ‘ ‘Table 6-2: ‘ Characters.and chagacter state

. - distribution of the five valid I
species of Octopoteuthies -
. . . %
) . o A
. 5 - e
¥ %, - = - 5
7
‘ 3 . ) .
Abdominal.  Eye Accessory”  Eyelid. '
Species i Hook Cusps -
i o sy b
0. danae 2 “absent absent absent
S 0. deletron 1 absent sresent " present” . |
= 0.5 A . -— 1 absent absent present d
0. sicula 2, fnbsent ‘present « absent
. 0. me(agte}a 2 . Ppresent present present
i B E = Wy 5, [d ’ y
W et 2 -
. . ° ~
~ d -
~ .
g g , : e & 5
- N A
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5.3. Distribution ' -

\
The distribution of the genus Octopoleuthis appears to be extremely

widespread ranging from sub-Arctic to Antarctic waters. Most collections are _

from offshore locations but captures are recorded mear continents where the"

continental shelf is very cl/mm shore. R S 5

s . 1
" Of the 285_juvenile and i i (identified and unidentified i

which had depth data, 194 (648 per cent) were collected in the first 500 metres of
water and a total of 250 (80.8 per cent) in the first 1000 metres.

The followmg aecuons describe the geographic and vemeal dxsmbuuon of .
°
. /

P

each ol the five species described above. The 200geographic terms used for
X pelug:c lnmnl regions in the Azlmhc are thoge defined by Backus md Craddock
(1977) nnd ‘Backus et al. (1!171] ) ) At

Beullse%! che pmblem ot identifying cha'pateu.thx'A larvae to species the;'

. are dhcuued as a group on their own. Un!orwnnte!y because of the large number ~
of. uourees “of apeelmenu ‘some data. were unobumsble, particulaly” time of
llection. This hindered hat the inati of vertical migrati s




v

* percent of them were collected in the first 500 metres. Twenty-three animals

5.3.1. Octopoteuthis sicula s

Geographic Distribution.-Found p: ly in the western North Atlantic in
the slope water pronncn of the North Atlantic temperate region (see Fig 5-I). 4 4
Also located in Gulf of Mexico and northen Sargasso Sea of the North Atlantic 3
subtropical region and the Caribb Sea and \gr ian provi of the ’ 3
Atlantic tropical region.” Two specimens were collected, one from off of west
Africa in the Northern Mnurlhnhn upwelling province and the ucond from thé

indisn Ocun . J
P /

N ;
Vertical Distribution.-Of the 78 specimens éf the species only 62 individuals

had depth capture data available. All specimens were collected in the top 1000

metres of wuu at depths ranging betwgen 24 and 1000m (see Fig 5-2). Nearly 81

were collected in the first 100 metres of water (17 from 2 tows). All known night
captures (16) were found in the, first 500 metres. _Of the seven kpown daytime\
captures the deepest was collected from gear fishing at 800 metres. i

/ “f
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Flgure 51 Map showmg Quinbuhon of the’
Oclnpolzulhu alcula Riippell, 1844
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figure 8-2:  Vertical distribution of (
LA Octopoteuthis sicula Riippell,
, 2 ! 1844,
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Octopoteuthis megaptera &ﬁ/
9 ,"' { Distrib -Avery id upecm difh h Vtha

Atlantic between 45° N and 50° S including: the slope water and Medlmrmem -
outflow provinces of the North Atlantic temperate region; the Straits of Florida,
A and Guinean provil of the the Atlantic tropical region; the South
Atlantic subtropical sea and off the cogst of South Africa. Also found throughout
the Indian Ocesn and off Esstern Australia in the western Pacific. (See Fig 5-3)
& : —

i Vertical Distribution.-Fifty i of p were collected
from gear fished from 25-4646-metru. MOCNESS éapturu were from 100 and
250 metres (see Fig 5-4). Eighty-eight percent of all cipmru ‘were from the first

1000 metres (70 percent in the first 500 metres). All nighttime clptures were in

the l'm 1000 metres. “The only known twnhght capture was from .a gear fished at

1000 metres. .
\ -




“

Figure 5-3:. Map showing distribution of i
Octopoteuthia megaptera (Verrill, )
1885) .
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: ~ Figure 5-4: Vertical distribution of
! Octopoteuthis megaptera (Verrill,
) r - 1885)
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f Geographic. Dulnhlwn ~Octopoteuthis danae appears to be a Northwut
Atlantic species collected between 35° and 45° N (ua Fig §5). It is prlmlrlly
found in the slope water of the North A_tlnuc temperate region. Several
speciméns have also been collected in the North Sargasso Sea province of the
North Atlantic subtropical region. Single specimens have been collected from off
west Africa in thefsouthern Mauritanian upwelling and from off South Africa.
Two additional specimens were collected “from off Eastern Australis. Tthe
identification of the Australian specimens is doubt(.ul.

5.3.3. Odopunulhh danae

Vertical Dialn'buh'on.-O[ the 33 individuals identified as danae only 21 had

. depth data ‘available.* Captures rméed from 100-4850 metres with 15.(60 per

cent) of the cuphl s coming from the first 500 metres (see Fig 5-8). There wera

12 known nighttime captures, all above 1000 metres, with 11 of them in the toy

500 metres. The two recorded. thyumo captures were from 200 and 500 malru

rapeeﬁv}ly The deepest capture using s MOCNESS closing net was at night
‘while ﬁsbmg at 441 metres depth. . ¥
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5.).4.] Octopoteuthis deletron /

) Geographic Distribution.-Octopoteuthia deletron is found in the eastern
Pacific primarily off Cllifm/-nia, Washington and Oregon 30° to 40° N and 118°
to 128° W (see Fig 5-7). /

- #

PR ! Vertical Distribution.-A total of 20 specimens (18 With depth data) of
deletron were collected ﬁ‘om\;e\u fished at depths of 274-5500 metres (see Fig
5;8). Seven were caught above 1000 metres and 14 were caught above 2000'
metres; Of the renninix‘g six specimens, three were collected from gear fished ¢
down to 2300 metres and the remaining three were collected from gear fished lt

3000, 4500, ‘and 5500 mgtres respectively. Six of the seven known,night clp',ura

weré from 2000 metres6r above. /




. s .

/ /
Figure 65-7: Map. showing distribution of Y
" Octopoteuthia deletron Young, 1972.
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5. Octopoteuthia sp A

\Cengmpha'cal Distribution-O. sp A is primarily distributed in the North-
Atlantic between 20* and 40° N in the north and south Sargasso Sea provinces
of the Atlantic subtropical region (!ee Fig 5-0). Other specimens were collected
from the northern and southern Mauritanian upwelhng provinces of the North,
African subtropical sea. A single specimen was collected from off South Amerlcl
in the South Atlantic subtropical sea. .

£ Vertical Distribution.-Only nine specimens of sp A had depth data available
(see Fig 5-10). Six of the specimens were collected from 500 metres or less and all
nine were collected from 800 metres or less. There were_ four known nighttime
captures; one from 300, one from 500 and two from the 800 metre depth.




N W .

Figure 6-0:  Map showing distribution of
- Young's Octopoteuthis sp A._
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Figure 5-10:

‘ertical distribution of

Youn¥a Octopoteuthia sp'A.
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5.4, Larval Distribution

Geographical Distribution-In all, ‘s total of 148 larval specimens were
examined representing collections from the Atlantic, Indian, and Pacific Oceans
and ‘the Mediterranean Ses. Thé 'adult characters. normlly used to separate
lpeci;! (photophore patterns and number and the presence or absence of accessory
clisps* on arm hooks) do not develop early enoigh to be useful for spécies
identification in larvae. At present no other characters have bnn'ifieﬁtiﬁed that
" cn;'n_ l; sepnltgvlmdf
will, therefore, be referred to as Octopoteuthis PP

2

into species. All specimens discussed

The largest number of specimens examined, totalling 108, came from the,
Atlantic. Ofrtlmeﬂs were ftom the North Atlantic and a single specimen came
from off the western coast of South Africa (see Fig 5-11). Atlantic specimens were
collected in all months' except Deeember and- .lmuv.ry with highest- catches in
March, April and June (see Fig 5-12).

Only 40 oth;pnpeclmenx were u:mlned 8 md 20 lrom the Pacific and
Indian Oceans pectively, aund § from the Medil Ses. To i
the sparse data the literutnru was gearched for information on-additional larvae
(Mediterranean + Degner 1025, Issel 1925; Pacific - Okutani and McGowan 1969;
and the Atlantic - Cairns, 1676, Massy 1908).

An alwby! was made to compare these monthly distributions with those of,
* mature and maturing adult specimens-(ie. those IIIOWiI-m evidence of gametes) of-
various species to aid in larval identification. Al species’ of Octopoteuthis,
however, seem to Invu 8 prolonged penod ol maturity thlt can_span six to elght
*” months of the ynr. b
Ve ‘mll Distribution. -Clptures of specimens nccurred using & variety o[
gear types fishing at depths of 233500 m (see Fig. 6-13). Only 13 xpeumens
* lacked gear depth Inlormltlon‘ (8 of those were from a single MOCNESS stalwn).

N




Figure 6-11i Map of distribution of

Octopoteuthis spp larvae.
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Of the 133 specimens with depth data 71 percent were collected in the first 500 m

of 'depth and 90 percent in the first 1000 m (all gears combined).
/

Daytime captures of larvae ranged from 55-1200 m for closing nets (55-1500
for all gears). Of the 31 known daytime captures 18 were collected in the first
500 m and 15 in the next 1000'm. Night-time captures ranged from 50-1000 m
for closing nets (50-3500 m for all gears). Fifty-four larvae were nighttime
captures with 40 of those collected in the top 500 m. The heaviest nighttime
concentration (31 individuals) was distributed between 100-400 m.
l\
Although not closely looked at, mef of individual animals (ML) did not seem
to restrict vertical distribution. One daytime catch using a MOCNESS nt {050 m
yielded a pair of larvae with MLs of 5.8 and 15.5 respectively. Two separate
nighttime trawls in comparison, one at 23 and another at 50 m: yielded specimens
of 16.8 and 1.9 mm ML. =
/ « ¥ Ly
Some of the prwent observations seem 16 agree with those of Réper and
Young (1975). They reponed day and ;ught trawl catches of 80 and 81 percent
pectively, of lsrvn of O i deletron Young, 1072 in the first 500 m of
water. The remainder of their specimens were collec'.ed in the next 700 m. In

comparison, only 4 spécimens out of 146 reporled on_in this kpnper came from gelr
/ﬁ.‘ihed at depths greater than 1200 m. Theue deepwater records are probnbly the
result of catches wlnle the nets were bemg set.
s

Roper,_and Young also found thnt nighttime vertical distribution (near
surface to 500, m) of Octopdteuthis deletrop larvae encompassed and spread
beyond théir - daytime distribution (200-400 ‘m). O. deletron larvae. were also
absent from the upper 200 m of water. Unlike Roper'nnd Young's observations

however, a substantial number of larvae. (one third of all day-time cncchu) were
found to inhabit the top 200 metres T‘ere also_did /not appear to be-any
substantial difference between ély and nighttime range dl_stnbutmn (55-1200 and
50-1000 m respectively) when looking at resmits from closing' gear.
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’ “Toll 1082) looked at the structure of the .gladius in most of tﬁ; teuthoid
«* . -squids and d it to be quife distinctivé between l:::nil.ies, some genera and

somtimes. even species specific. Due to-a shortage of available specimens he was
1 unable to determine the full smvtum of the gladius of the' genus_.Octapateu[his
. . ¥ but, he did report Clarke's 1980 comment that at'least O. rugosa had a conus..
The présent study has ve}iﬁed the presence of what Toll (1982) calls a secondary
conus_in,all species of Octopoteuthis, This secondary conus is formed by the
ventral fusion of the vanes of the g’hdius. The spéties of Octopoteuthis gppear to
have very different gladii but because of the small number examined (1-3) from €

each species.inter-'and i a ific variability cannot be d at this time.

Examination should certainly be focussed in this area in nn;y future studies in this’

=
genus, - -

-5.0.'Arm Loss and chenerntfon

The l;ss of arms (at'least the distal portion of them) is extremely common in
the genus O:fopnlmlh_ia.‘ So _con!mon in fact, that'it is quite unusual fo ‘colléct a
specimen having more than one or two complete arms. Very few other groups of \\ o
teuthoid squids, even the smallest species, undergo such loss during capture. i
Evidence that arm ‘loss occurs during capture 'is supported by the frequent ":
collection of detached arm tips with and without accompanying specimens |
(personal observation). The other valid gemls.in the family chopqteuthidne,_
Taningia, rarely has incomplete arms, unlike the case in Octopoteuthis. , -

The causes of augh arm l‘o&l may be several but one of the most pro‘bnble‘ '
re_poi:s is due to the presence of photophores on all the arm tips and the

=Y behivinal snd ssclomsal ces thereol. In an environment where b_ .

) available light levels are very‘ low, s@ as is’the “case of. the midwater. depths
' usually iphabited by Octopoteuthid, any sources of light, no matter how faint,
may serve as lures for prey or signals for species recagni!iom . It may also

-
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inadvertently “attract predators {o. the animal and ‘result in capture of the
individual squid if some alternative action could not take place. The sutotomy of
one or several arms would leave a predator busy and allow the squid a chance to
escape relatively unbarmed (nanch like ‘some lizards that loose ‘their tails when

,attacked). Of course, loss of parts of arms.to predation may not be excluded,

Such action would be detrimental to the individual lnixnﬂ if no means were
available to r’eplue the lost parts. Arm regeneration would appear to be the’
ﬁntursl physiological response to such a situation. 5

i . . "

Lange (1920) was the first’to study regeneration of cephalopods (Primnrily
octopods) in detail. She'noted that there was wound healing.in teuthoids but that
the occasional case of regeneration is byTwhlt she _labels 'eompens;tory
regulation®. She stated that lost arms were replaced ahd not repaired *by
developing that rudimentary buc‘csl.a.rl}l which was correlated to ihe lost arms*®.

The *replaced arm® differs from the original in l;ngth and in that it occupies &

position nearer the buccal membrane. *

Aldrich and Aldrich (1968) disagreed with Lange in respect to the process of
arm and tentacle regeneration of at least some of the teuthoids. ~Their

i.of a speci of Architetithis duz. S 3 and review of the

literature on regeneration in other npecin;s (Loligo pealei and Mjex illecebrosua

(Verrill, 1881); Architeuthis 'hnﬁ.;m' (Verrill, 1882); and Seﬁiateulhu'a lessoniana
(Adam, 1937)) | xevea.led "that regeneration was certainly more comphcsted than
Lange suppmed o}

Murata et ‘al. (1981) looked at tentacle and Arm\regenantion in

‘Omma\lluphu bartrami (Lesueur),  They found regenerated portions to be*

generally shorter and suckers on those portions to p smaller, fewer in number,
and irreBular in’ i F

of captured squids with evndunca of

ugenentmn mnged fom 0-17.1 per cent over a three year ssmplmg period.

\
\
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" The hn two papers nbova corroboraté the puunt !'mdmu of the degree o!
complexity thn can occur in teuthoid arm. (ud tentacle) regeneration. The

of ion in O hes bartrami is approxi ly equal to
lhe nearly 15 percent found in the O his speci ined here. It
would certainly seem that regeneration is much more common in‘hnthoich than
had previously been thought.

q
h and Biolumi

It is surprising in & squid genus like Octopoteuthis, which bears many
photophores, that the discovery of their bioluminescent function took so long.
Nearly fifty years after O. ‘sicula was first described Chun (1910) was ohe of the
first researchers to suggest that tlie outgrowths located mear the ink sac were
‘photophores. In 1912 Pleffer proposed two other possible photophore sites; at the .
“distal extremities of the arm tips and on the veptral sides of the eye (lid ?). Berry
(1920a and b) tentatively listed the genus as being bioluminescent. In 1023 Naef
accepted the presence of the arm tip photophores but doubted the nature of those
\orxm lying ventrally sgainst the ink sac. ’

Okads (1027) carried mn the first" luatolopul gtudy ol the three luppo-ed
photophore groups.  His ‘conclusion was that the only photophores in
Octopoteuthis were those located at the arm tips. In 1020 Pierantoni carried out

_ 8 similar examination and appeared to be totally unaware of the work dene two
years earlier by Okada. Pi i found O his to be a I
species. In thg nnge’ye‘n, in, Japan, Sasaki 'dm':ribed arm tip photophores faom

of Octo, hi. i from Japan.

In 1031, Joubin described his new -qieciu Octopodoteuthis danae as having
four pairs of photophores but was unable to-conduct hulolomcsl studies on- !hom
because of the poor condition of the lpecimen and its tissues.

Hm#‘(mﬂ) in his clmc text.on b jolami listed O doteuthi




¢

and Octopodoteuthopsia 8s biolu species. Both Adam (1952, 1060) md
Voss (1956a) described ph hores in i they described as O

sicula and O. mmpterd respectively. Young (1972) was the first to fi ind brachial
photophores ulong the axial nerves of his' new upecm o. delelrun In 1975 Lipka
described brachial photoph from O i in the North
Atlantic.

Herring (1077) discussed bioluminescence in fish and cephalopods and
presened a list of all known phalopods bearing ph h including

. Octopoteuthis. Herring (10782 and b) again listed luminescent cephalopods and
. presented a table showing photophore distribution in each family.

Nearly all-the photophores in Oclopoteuthis species are directed ventrally

" (Young and Roper, 1977). During ob ions on live speci of O

nielseni Young and Roper (1077) found that the squid could. countershade
themselves by using their body photophores to match the intensity of the level of
light coming from -an overhead light.  The ammpls tested t\um:d their
phowphoru on.in response.to overhead illumination lnd uduced or t\nned them
oﬂ when overhead hght was exhngulshed

5.8. Ecological and Economic Importance . L "

While speci of the genus O is are ively rare in

they have been collected from Ke stomachs of a large number of 'fish and
cet\cem species. Clarke (1980) has found members of the genus to account for up
to 24 ‘per cent of the buccal musn/tnken from sperm whale stomachs from off
Durbmi,’ South Africa. “Table 5-3 provides a list of predators-from which
Octopoteuthis specimens (or their beakx) hiave beeh collected and the literature
re!erenh .

;o

as food for thesé predators. It should also be no}ed that the largest specimens we

=g

It is obvious from the table that Octopoteuthis must play an important role
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Table 6-3:  Predators from which Octopoteuthis
specimens I\nve Been collected

PREDATOR i AUTHORITY

CETACEANS .
4

Physeter catadon- Aximushkin, 1963; Clarke,
Sperm whale 1966; Clarke, 1980; Clarke
and MacLeod, 1976; Clarke,
MacLeod and Paliza, 1976; .
Okutani and Sataki, 1978;
Okutani et al., 1976.

Hyperood: pull and 1980.
Northern bottle-
nosed whale S
Tursiops truncatus- fClarke, mo Rancurel, 1904. :
\ Bozull-noud dolphin €
FISH
. Thunnus alalunga- . Bouxin and Legendrs, 1932. ¥
Albacore tuna = . ¥
; . .
Thunnus thynnus- Data from specimens examined. & o
© Blue-fin tuna ) - ~
Alepisaurus feror~  Rancurel, 1970. E
Prionace glauca- _° Clarke and Stevens, 1976. Tomg

Blue shark
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have representing the genus generally come from the stomachs of large predators g
(Clarke, 1980). Indeed, the largest specimen examined in this study (240 mm ML) t g
came from the stomach og 8 blue-fin tuna collected in South African waters. s
‘ 3 & g,
. .
‘The genus has little commercial value at present and the high ammonium
content in its tissues would certainly detract from its palatability. Tomiyama and -~
Hibiya (1978) however listed it as being landed for use as food in Japan.
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Statistical Analysls

Morphometrics have been ‘used in taxonomic study since the late 1800's.
Great emphasis has been placed on indices (ie. body measurements as a
proportion of some standard imdy mea.iure, most often the length of the mantle
m‘em}red on the dorsum from the' anterior-most point of the mantle to the
polt;}ior |pei of the mantle, the mantle length) as a means to differentiate
between cephalopod species. Roper and Voss (1983) call for an even greater
emphasis. Little has been written however on' the statistical testing of these
indices and usually nothijng is done -other than to pruent their means, ranges and
lundard deviations.

Several authors have discussed the pros and cons .of analysing derived
vmlblu, such as indices (je. ratios), versus angmul mauurements (Atchley etal.,
1976; Blackwith and Reyment, 1971; Green, 1979; Marr, 1955 and Sokal and Rolf
1069; 1073).” For the most part they considered the use of ratios to be statistically
poor in norphomietr analyses and ded methods sncli ‘as’the analysis of
covnmnca (ANCOVA) of the original measurenrapts. One of the main reasons for
tha problem is that indices change with growlh it is sometimes diffiut to get

)

specimens of equal size. 3
N. Voss (1985) has mianaged to get around this problem and retain the use
of indices by summarizing them, for selected series, over an.entiré available size’

range: This method is certhinly good when applied to a large and diverse sample

* size but it still does not statistically test the data.

A few cephalopod.fworkers have used statisti analyses in their work.
Cohen, in ! her 1976 pbper on the systematics of western North Atlantic species of
Lbligo, used ANCOVA “in her analysis: The ANCOVA allowed analysis of the
| ly and eliminated, the need to

factors of sex and geographic location ‘si
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The discriminant analysis used in this’ present -review' of the genus

" Octopoteuthis ran ANCONVASs on the raw  of salec’ed
of each of the species and recommended changes in elmllicmon based on those
analyses: The growth factor was neutralized by miaking ML the mdopmdenl
variable and running all ANCOVASs against it. The discriminant analysis was, in

fact, testing the of h ics to distinguish a priori species based

the characters defined above.

The initial discriminant snalysis pre an a

including & list of what it idered as ‘misclassified c ' and a table
indicating the s of i classified into each a priori species. . First

results indicated an average o){ 73.7 per cent ?l classified .specimens as correct. *
One species, O. sp A, had a very small sample population (5) with, complete
variable data. As a result the covariance matrix was not of full value (ie. the _‘
analysis did not use two of the vlriahlis‘, eye dismete‘r and lens diameter, of the
species). O. sp A was therefore removed from the second ducnmmnnt nnalyus to
see if the elmmcallon wuld be lmpmved
The second discriminant, malym resulted in’ pn improved elmlﬁcntlon
nvernge of 78.1 percent of the original ldentnﬂcmonn correct. The overall ruult
suggests that there is a good correlation between body messurements and the &
. priori defined species. . One of the four species;” Oclnpblculhil danae - had, the
highest correct elnssmcnuon of nearly 87 pereent The other pixreo' species
deletron, sicula nnd gap had lower classil T y of 77.8, 73.3
" and 71.4 per cent respectively. .

»

: ’
Based on the a priori species classification it would be expected ‘that siculs
would be cloaest to danae in morphometﬂcu since they. differ only: by the presence
or absence o( accessory cusps on tbe arm hooks. This is supported by the high

percentage of sicula specimens (22.2 percent) that are placed into O. danae by
the analysis. ’
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The discovery that morphometrics appear to be useful in separating species

\Jn this genus is lurywmx in a group of lquid: that is generally n;ry gelatinous.
« , The q)eeimem examined for this study were fixed for varying durations in
formalin and "preserved in a variety of. alcokol types (70% ethanol, 50 %
isopropanol) which would be upe:ted to produce varying shrinkage results.
Certainly’ with the very small number "of specimens (168) with comp]eu

h ic data the seem to be speceis specific.

-
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5.10. Conclusions

From this study I conclude that:

of Octopéteuthis; 4 in the North Atlantic sicula,
megaptera, dange, and sp A and 2 in the Pacific deletron and megaptera. /

1. There are 5 valid spec

2. Spkiu of Octop hia may be using ph hore patterns and
hook structure making obvious therefore that intact complete specimens are

"~

necessary for proper analysis.

— 3. Morphometric data aléne are” mot sufficielt cFiteria on which A5 base
species differentiation.

4. Discriminant analysis is encouraged as'a proper statistical means to test
morphometrics in a systematic paper such as this. The rate of success achieved in

its use here exceeded all expectations and this technique should be used in.

" b

where 1 and resultant indices are so heavily

7. relied upon. &

5. With-the co-occurence of 4 specieslin the North Atlantic and two in the

Pacific one would expécl that further close analysis of tﬂg two species presently
z .
din the Pacific, I ted by additional collecti would indicate
multiple octopoteuthid fauna there as well, { "
' '
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i . Ths if dix lists' the collection and catalogue data for each “
ey specimen by species.. See materials and methods for museum, i?l’_llldv collector 1
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0 2" wd APPENDIX 3 .

" The folluwmg lppendnx mclndu the specimen morphometric and menshc
oy data for ench,sp!cm listed. Tn the ¢ase of the messurements all 0.0 are missing
“e,data (excapl those in hrvnl ie. <.25 mm ML specimens). The abdominal

photophore (nbdphcz) columa the numbers used equal the number of photophores * °
- present 2 or 1.(or 0in larvae). In lhe other Mmeristics (anteye, eyebal, and hook) 9.
= missing data, 0 .= absent, 'and 1 = present. See materials amd methods EY.

chapter for definition.of abbreyiations. . = - i
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