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.A.BST.R.A.CT: Cepbalopod arm hooks flrom flhe Muschelkalk of Poland are descr.fbed 
and !IllUB1l"e.ted in the present paper, whieh also gives their stratit§rapbloc position in . 
correlation with 11he cerati.flid QIld conodont stra'lligraphy. The BJml hooD under study 
bave been as'BfeDed to ·the ;Phr~teutbida, an o~ order of the Triasaic Coleddea 

ha'Ving such hooks. 

INTRODUCTION 

Arm hooks occur in several groups of the Coleoidea, both fossil and 
Recent. The Phragmoteuthida have books' on all anns. Among the 
Teuthida, the arms of only some of the Recent squids are provided with 
hooks (Naef 1922, Jeletzky 1966, Kullcki -& Szaniawski 1972, Young 1972). 
Ip. the Trlassic, the Coleoidea ·are.represented by two orders, the Aula
cocerl.da and Phragmoteutbida. The stratigraphi-c range of the Phragmo
teuthida, inCluding Ithe 'Permian, Trassic and probably the Lower Jurassic, 
has not so far been documented paleontologically (Jeletzky 1966). Taking 
into account the present Btate of knoWledge of the Triaasic Ooleoidea, all 
hooks found in the deposits of this age should be assigned to the repre-
sentatives of the order Phragmoteuthlda. Among several papers on this 
order (cf, Kulicki & Szaniaws'ki 1972), giving descriptions and illustrations 
of hookB, either deta'Ched, or connected with the impression-s of the soft 
body and bard parts (jaws and sheHs), we should mention those of 
Bronn (185-9), Moj'Sisovics (1902), WilczewSki (1967), Kozur (1967, 1970, 
1971), RiEfuer (1970), Jansonius & Oraig (1971) and BiIlll6 (1972). 

Kozur (1967, 1970, 1971), followed 'by Jansonius & Craig, described ' 
and illustrated Tria'Ssi-c arm hooks, assigning them to the scolecodonts 
(cf. Kulicki & Szaniawski 1972). 
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Kulicki & Szaniawski (1972) compared the arm hooks of the Coleo
idea with the IScolecodonts and, i.a. determined a diagrammatic structure 
of fossil arm hooks s!imila'l' in many morphological detafJ.rs to those of 
Recent arm hooks. These investigators formed a parataxonomic system 
and presented, within its range, twenty-two morp1;tological types of hooks 
from the Jurassic and Cretaceous of Poland. 

A hundxed and twelve 'Specimens of arIll hooks were obtained, in 
addition to othe~ fossils (conodonts, "scolecodonts), by dissolving limest
ones, dolomites and sandy calcareous -shales in the acetic acid; all these 
specimens come from the Muschelkalk of Poland (Figs 1 and 2). 

Acknowledgemernts. ~ w.riter's thanks are eX'tended to PrafesllOlr R. KozIo
W'S"kIi for enabling her 110 study &,Dd IDu.strate the arm hooks by means of BID appro
priate set of optical ~paratut. She also Ifeels indebted t-o C. Kul.ic1d, M. Se., and 
Dr. H. Szaniawski for a dfscuasion end makdng av-Ul!ib1e a colleclion"of ~ J'IIt'usic 
and Cretaceous, as well as some Recent IIIt'm "hooks. 

All specimens of arm hooks come from samples collected" from 
boring cores (Fig. 2). The oldest hooks were found in two samples -from 
the Gogolin Beds in the Wierclllesie iboring, where also conodonts and 
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!Location of lJorebolea sampled fGt' investigated arm hooks 
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scolecodonts occurred. Each of the two ~ples contained a complete hook 
(pI. 1, Figs 2 and 5). The remaining hooks come from the Upper Musche1-
kaIok of the Wilkowice and Boruszowice Beds. In correlation with the 
ceratitid and conodon't stratigraphy, their poSition is shown· in Figs 2 
and 3. Of seventeen samples, containing hooks, 'Six display more than 
one specimen (T7/17 - three, Tl/6 - ten, 72/71- twenty...£our; B6/5A
forty-seven, T13i37 - ·twelve and 92/71 - five specimens). 

As compared with tlhe scdlecodonts, 1Ihe Triassic hook: arms under etudy djsplay strildng dJf.ferences in the state of preservation and cha~a'cter 01. 'Surface; these diff«ences h8V'e already been observed by earlier a~s {cf. Kulicki & SzandaWlfkl 1972). The surfaa! of hoolal is very rarely smooth and only in the distal part of 'IDlclnus; on 1Ihe .whale, it di&PJ,aY8 a distinct granulation. Most frequently, hooks Bre!. browIn, but! 1here also happen black ones the su.rface of which is as a' xiule smoo1lh«. Many ~ens are lmpregn&"ted 'WIMil pYl'!Mle whlob., filling the pseudopulp eavi.ty, spli16 the hook from iIlBide (PI. ·2, Fig. 6, pyrite ooourrillg withi-n black areas). The hooks are always more or less orBlCked, 'but. on 1Ihe other hand, they 



244 IGIYSTYNA ZAWlDZ:K.A 

.. ' . COIlODOJI'i-1ODS CBIW!ID8 lOllS ~mUl'llICaL 

/1011Ill 1 ~81 i'BDDBL 1"916/ 1I1"I!I!B U SIJ;I8U 

I"-

R: "&a401llll& .. ,_no .. '_Z':I. D:18oooo .. 'lt:ea 

~ 

III . 10:a4ri1ll1~ .. '_Z':I. _'_Z':I. .... i' 0'1 10:a40la~ _'_no ""ouUo~ 
.~ . Co ado •• .. 
0'1 11\ '0114011111& -fi~no p'u01lZll0~ 
",' I·· 1lcmIo:t.1Ia lIMlaabu:18 

'" :r.Uo:akohlll 
Cl .. Co oao4:18 -----------.Ia 11 &01l401ll1Ia lIalIlaolIIIlIII:18 Co luT.l.ptua. 

' ... i Co ·oP.iJlOlI1III 

• . • BazlluaJd.aa. 110-. 
1'\ 

... I . loDllo1ll1la .u.~pU:18 .. 4:18 . Co nv;LIlf:aa··· 
co .. .. W1lb1l1u 11040 

lOo 
C' 0 001lPft ... ~ 

lOo 
.. 

... R . 101l401ll1la .-110.l1li:18 1I01I1Io1'&llu:18 .. .. Lon~ Oo.U'a .• 11040 

.. &0 _lIup_:18 .o.lIazpllO:18 !r&zJlO1I1Do lieu 
CoZ'l1U41.D& bzan-l:18 bzan.zual:18 

R Puuhinpathaa pu4040atata !i!U'IIII1I1D. 11,40 
D:l,p10404o1la M:18_no .. Ch1n401la 41IlDd014oe 

Ff,g. 3 

OarrelatiDn of the Upper lM'IlS'Che1kailk of Sile&la and Gemn8nY 

diJplay a certain plasticity. They wa-e observed in sandy shailes, in 'wbi-ch they 
were embedded amoog lrela'lJltvely lEge 8l"6iDs of detrital quartz, to which shape 
they 'adaipted tlb.emselves. 

MORPIHOOOGY OF .ARM Hoo.KS 

All the morphological terms here used have been adopted' by the 
writer after Kulkki & Szaniawski (1972). . 

The morphological scheme of the arm hooks described. cOrI"esponds 
on the whole to that presented by Kulicki & SzaniawSki (1972, Fig. 4), 
except of course for differences in general shape and the lack of spur. 
The size of hooks varies from about 0.9 mm in the largest samples 
(T13/37 -. in :Pl. 4, Fig. 4 and T7/6 in PI. 4, Fig. 6) to a'bout 0.4 mm in 
the smallest (131/71 in PI. 1, Fig. 2 and 129/71 in PI. 1, Fig. 5). The fact 
should be emphasized that the two smallest specimens come from the 
Lower Muschelkalk (Gogolin Beds). 

NearD.y 'IIllJ. specimens have &n oobdculu scar, wich 'is in'V'isjJb],e in o.nly 
very poorly preserved specimens. [t is usally marked as a line div.l.ding the hook 
into two parts. Less freqetreIl:tly it occurs as a fine but distinct s-car cpl. I, Figs 
2, 6 and $; Pili. 3, iF.ig. >3), w!hieh trace .in similar an aR specimens. From the base 
of S'lia!lt it :runs towards .uncinus and the outer margin af shaft, passdng onto the 
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other side, where its trace fa identical. Somelllmes, a sinus scar (IQ 1he outer ~margin 
of 'boqk OC0U!r8 m ·the place of a diatinct curve of tb1s edge "OPt 1, Fig. 2i; PL. · 
3, FJJgs 3 and 5; Pa, 4, !Fig. 01), mucb the .same as in the genera ParogZtlcerites Elsenadt 
and Urbafte'kuftCUB (lWlick:i & Szaniawsld. 

LoD&'itudinail ddges may be observed d.n all hooks. They :run along the outer 
marlin d cook, beginnins wi1h the proldmal' put Of 8ha!ft up to the apex of un
cinus. Usually, omy one, mostly right-hand; longdtudlnal ;ridge Js v.i2dble. Some
times. two cioseiy B;l&ced longitudiDal ridges may be observed, but only :In the 
pr·oz;Imal part of the shaft (Pl tlf. Fig. 8; 1Pil. ~, Fig. -3; Pl. 4, FiI.·'8). A deep crack: 
is mostly VliBible in the place, where the longitudinal ridge is supposed to 
run. -If flwo such ri~1!B are present, the rJght""hand one is anvan more prcmWlent. 
At 'bhe base of sh~t, 1lhe interlidge surface extends and forms a sort of a abort, 
su!brectangular process project1ng above the base of book (Pl. 1, Figs 2 and 8; !Pt 
4, liUg. 16), one of ita corners be'ing as a :rule somewihat ilarger. :An elongate ele
vation of the inteuidge surfaa!, .probably corresponding to the Dli!dlan longitudinal 
ridge (pI. 2, FOg. 03; !Pl. 4, F.lg. 6) may sometfmes be Observed between longitudinal 
ridges in the proximal put of Bhaft. 

Accor-c:Ung to iKulicki & SlEandaWBki (1972), the longitudinal .ridges represent 
a iboundlll'Y Ibe'tween 1Ib.e pu::t of hook oove.red W'lth sOft _ .ti86ues end that devoid 
of ~t, whJile the orbIcular scar Js a line of the base of hood. 

The ibase of hook is elonga·te end obliquely truncate, much the sS:Ille as in 
all other Recent hooks, the supr.aopenktg area, taking nearly a -half of the length 
of base being relatively long. -

The basal opening ds narrow and elongate. The pseudopulp ca~ty is visible 
f·rom the proX!lmal pad at lbase 'UIp to the dlstal pa'l't of uncinus: 

The general shape of hooks aDd tile &lze pr()portions of uncinus, shaft and 
b88e are 'VIIU'UIble. Forms, ha'YiDg a long, Blckle-shaped unclnus. ·graduany turning 
into lShaft, are predoD:rlo:lant. 'Dhey are simJla!: to 1be foasil gmus Fa1cooua iKuIlidd 
& Szaniawski. A diatlnct bend of the outer edge .of hook, sim:lil.ar to that in the 
genus Para41Zvceritn Eisenadc, IOCCItt :tn. 8eveniJ. .form&. The 'UI1c5nu. of some hooks 
are attanged at an almotrt r.i.ght angle to the shaft, being similar in this respect 
to the ·Jenus DetnU1'&Ct/lB 'KulIdd &: &aniaws'kJ., 197.2 -(;pl :2, Fig. 3; Pl 4, Fdgs 1 and 
8). A amall, dumpy Iform fran the Gogolln Beds '(Pl 1, Fig. 5) ia aimllu 1.0 
the hooks described 'by W:fdczewakl 1(1987) !form the Up,per Muscheikalk of Germany. 

All the booka Me aecond8.rily 'flattened and their walls most frequently 
adhere to each other. Rooks iHke a narrow ellipse in transverse secti{)n are ra.re. 

TAXONOMIC POSITION 

The hooks, described in the present paper, display the greatest 
similarity to the genus Arltes Kozur. 1967, originally assigned to the 
scolecodonts-and to the Brm hooks of Ph7'agmoteu.this? ticinensis, descri
bed by Rieber (1970) from the Anisian Ladinian boundary in Switzer~ 
land. The assignment of the genus Arites to the arm hooks of cephalo
pods (cf. Kulic'ki & SzaniaWBki. 1972) does not now seem to arouse any 
doubts. 

In 1972, G. Pinna described a well-preserved specimen of Coleoidea 
from the Sinemurian 'Of Lombardy, which bears impreSBioIl'S of nine arms 
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with double rows of hooks. Some of these hoaks may be identified with. 
the species of Ithe gemlS Arites (A. vulgaris and A. keuperianus Kozur), 
some other aTe similar to Phragmoteuthis? ticinensis and PhragmoteuthiB 
biBinuata (Bl"Onn). The lastnamed species was found in the Railbl Beds 
(Bronn 1~5·9). 

On the above discussed basis it may be suggested that the arm 
hooks under study belong to Triassic representatives of the order 
PhragmoteU1ih.ida. 

IBlJllMA&RKB ON ~mc VALUE OF :A.RiM HOOKS 

The so far described representatives of the order PhragmoteuthiWi 
include species whose arm hooks differ in size and shape. However, it 
is only the shape which is w'bject to differentiation within one and the 
same species, e.g. PhragmateuthiB? ticin~. and P. birinuata (cf. Ku
liclti & SzaniawSki 1972). These authors ·believe that, in this connection, 
the aT!IIl hooks of the Phragmoteuthida may 'be of a stratigraphic impo~
tance. 

On the other hand, BOme of the Phragmoteuthida display a far
-reaching differentiation in size and shape of hooks even within the range 
of one row of hooks on particular arms (pinna 1972). 

In adkHtion, it may be expected that, much the same as Recent 
cabnars, the Pbragmoteutldda _might display a sexual dim~ 
expressed also in a differentiation of hooks. It seems, therefore, that, 
wit~ the present state of knowledge of the Phragmoteuthida, the arm 
hooks of these Coleoidea cannot be used for stratigraphic purposes. 
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K.2AWJDZKA 

BAczna GI.OWONOGOW Z WAPIENIA MU8ZLOWBGO POLSKI 

(Streszczenie) 

W dolnym i g6mym wapieniu muazlowym poludnlowej Polski, w materla
le lPOOhodz~cym :z 'Wllereen (fig. a. i a) Btw.i.ertdrrono ~c 112 ihaJczyk,Ow ~
nogl1w. W)BtQpuj~ one w warstw&ch gogolJmlkich (wJercen!e Wierchleal.e) oraz ' 
w wa~stwach willrowicldC'h 1 boruszowieklch (wiercenia Pletrasz6w, Twor6g i BeI
chat6w), w razmaitydl ty:pach -osadlrw (par. fig. 1--3). 

Plan budowy badanych haczyklrw JESt podobny do schematu podanego 
przez Kulic.kiego i Szaniawakiego (197.2, s. 38'1, Fjg. 4). 'Kaidy z haczyklrw poslada 
waleczek okrlfi.ny (orWcuZar scar), kt6ry }est lin~ podstawy kaptura, ()raz kraWf:
dzde p!1iu:i.lne {longitudmul ridges) ob~llCe gralDi~ JDl.t:dzy cz~" bak:zylka okl-)"bI 
tlaIIliamld m:I.~ a poma:wlm".ldl (jpor. Kn1I:Ikki. " SZ8JruarwiloklI197.2). 

·Wil!'1koSc i !ks.ztdt hlU:zykbw 811 zr6Zrucowane (Pl 1-4).· Niekt6re posiadaj" 
peIwDe cet!ly ~ ,,*",,"e do aedl ikkpln~ 1!lOId7Jad6w Deinuncus Ku
Hcld & Szania'WB:ki, U,.lninekuncu8 iKullck:i & Sza·nlaW81ki oraz Pa-raglvce1'Ues Eise
DIIICk ( par. pt J.~ _. 12; pI. a, tftIg. 3; IPl 3, -. So 15; If. 4, _ 1, 6). 'Wykal.uj~ ojedDak 
na:lwddm:ze podoble:tistwo do rodzaju Arites KozU:r, IG67, oraz do haczyk6w Phra.g
moteuthis? ti~ opisanego przez Rlebera (1970) z pogranlcza anlzyku i ladynu 
Szwajcarii. 
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U-wqlf:dniWBzy dbecny stan wdedzy 0 Phragmoteuthld&· ilDOZna stwierdzie, ie 
opisywene tu haczyki D'8ileZli pra:wdopod-obnie do kt6rejA z form tego rz~du ko
palnych Coleoidea. 

Wydaje si~ ponadto, ze do ce16w stratygraficznych haczyki glowon.og6w nie 
m<>gli bye obecrrle ui)'lte, gdyi istniejli ,formy Phragmoteuthida posiadajlice haczY'ki 
jednalkowego !ksztaltu na wazys1lkilch !l."amdo.nacl1 ![Phragmoteuthis bisinuata (Broon) 
!i Phragmotev£his? ticl.nm8is Rieber] oraz imle, gdzie haczyi[i wykazU:11i zasadni
cze r6Znice mOl"fologiczne nawet w obrt:bie jedlnego .ramienia '(Pinna '1972). 

InBtytut GeoZogii Pad8ta:wowej 
Uniwer8vtetu Wars2aIUJ81dego 

02-089 War8zawa, Al. Zwir7ci i Wigury 93 
War8za.wa, w paidziemi7cu 1973 r. 
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Arm hooks of :be 1\riassic Phragmoteuthida (X 150) 

I - l llkowtce B ds (sample T"1h3), borehole Twor6g 7; Z - Oogol1n Beds (131m), Wlerchlesle; . 
3 - Wllkowlce B ds (T7/6) , Twor6g 7; • - Borunowtc Beds (eU7I), Plelrau6w; 5 - GogoUn' 
Beds (129171), Wlerchlesle; 6 - Borunowlce Bed. (72I'11~_ Plelrau6w; 1 - Boruuowlce Bed 

(92171), Pi ITas~w; 8 - Wllko Ice Beas (Tl319), Twor6g 13 
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Mill books 01 the Triassic Pbragmoteuthida (X 150) 

l - Borunow:lc:e Beds (sample TU/2a). borebole Tworo, 1': 2 - BOfUSZO c:e Beds ('11171) , Ple
tras:t6w; 3 - Wllkowlc:e Beds (T'7/8), Twor6g 7; • and 5 - BorulZoWicc Beds (T13131), Twor6, 

13; 6 - Upper Mu.cbelkalk (B8I5A), Belchat6w 
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6 
Arm hooks .of the T.rjassic Phragmoteuthlda (X 150) 

t '- Upper usebelkalk (sample BBI5A) , boreho\e Be1cbat6w; 2 - Wllkowlce Beds (r7/6) Tw~ 
ro . 7; 3 - BotuszoWice Beds tT10J3'1), Twor6, 13; f - Boruszowlce Beds (T7/21). Twor~g 7

t
' IS 

- WUkowlce Beds (!M/6), 'l'worog 7: 6 - SOfuszowJce Beds ('1'13137) , Twor6g 13; .,- - WUkow cc 
Beds (1"1/8) , 'I'woro ., 
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Arm hooks d. the Triassic Phragmoteu hida (X 150) 

I - BoruS:towlce B ds (sampl 'T2I71), borehole PJelrosz6w; 2 - WIUc owlc Beds (T7I3), Two
r6g 7; 3 - Borunowlce Beds (82171), PJetr z6w;. - Boruszowlce Bed (TUlI37), Twor6g )3; S -

W1lkowlee Beds (7m), Wlerehlesle; 6 - Wllkowlee Beds ('M/S), Twor6g 7 
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