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.AJBST.RA.qr: ~ ibelemnioolld bodngs Dendrina,. :regarded previously as attribu
table to paras.iJtes of the be1emmtes, or ,to organismS bellefUi'ng for.om 'beiemnite 
cam(ln, are m·te1'p!L"eted aJS left by hud-llllll:Jl9tra.te Ibare'l"s inhabiting loose gullll'lds . 
lying on the sea bottom. The boring activity was herein confined to these parts of 
guards W'hlioh projected above, the bOotta:n. With regud to tatphonomiocM analysLs. 
a eOD'clusiQD ,arises that ofjbe boring acli'Vlity ·may be presumably a·ttrlbuted to pri-

mitive alg;ae. 

IN'I'IRODUCTION 

The rosette-shaped borings Dendrina that commonly occur on gu
ards of the Upper Creta·ceous belemnites have been the subject 'Of scien
tific interest since F. A. Quenstedt's time. Nevertheless, the nature of 
these iborings, both as regards their !prOducers and mode of .making is so 
fa.r unknown and still remains enigmatic. 

For many years, iollowing Quenstedt's (1849, p. 470) suggestions, 
these rosette-like iborings were regarded as formed during the belemnite 
life and taken into aoc01lnt as resulting from parasites activity in the 
belemnite 'body, supposedly on the surface of its guard (Voigt 1929, p. 
122; Magdefrau 1937; cf. also Pugaczewska 1965). An opinion has also 
been expressed, succeeding and modyfying Dacque's (1921, p. 457) con
clusions, that the ·bonng organisms .penetrated into the 'belemnite body 
after its death at the moment when the corps on the sea 'bottom were 
lying as carrion (Najdin 1969, p. 163). More !reCently, 'the advanced aut
hors have regarded the discussed borings as belonging to a general ca
tegory cl the 'borings (Hantzschel 1962, Kennedy 1970). Ooncer,ning the 
nature of Iborings and their producers, alltbe above authors regard them 
as rather mysterious, although during the last years some suggestions on 
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their possible relation to a zygotic Testing stage of certain algae have 
been expressed, and analogies to a -concrete Recent species, Gomontia 
polyrhiza (Lagerheim) 1, have Ibeen pointed out (Kornmann 1962; Boek
schoten 1966, p. 346; Kennedy 1970, p. 274). 

The discussed Tosette-like ,borings aTe taxonomic ally included into 
the ichnogenus Dendrina Quenstedt, 1849, in the limits of which Magde
frau (1937) estSlblished three ichnospecies, viz. Dendrina belemniticola, 
D. anomala and D. incomposita. 

A majority of the investigated borings 'belong to the ichnospecies 
Dendrina belemniticola Magde:fu.-au, and single specimens (Figs la, 2c, ab. 
and in greater number - Fig. 5) to Dendrina anomala Magdefrau. The 
presented material (Figs 1-5) have been collected with guards mostly 
of Belemnitella mucronata (Schlotheim) occurring in the Chalk at the 
Campanian/Maastrichtian boundary (cf. POZaryski 1960) of a glacial 
erratic mass ("floe") at Mielnikon the Bug river, Eastern ~oland. In the 
Chalk of this erratic "floe" the guards of various belemnites have com
monly been subjected. to the activity of many 'boring and encrusting or
ganisms, systematically described Iby Pugaczewska (1965) 2 who also Te
corded the presence of the discussed Dendrina belemniticola Magdefrau. 

Acknowledgements. The autho.r offers -the most sincere thanks to Prof. Dr. 
E. Voigt, IUnivea'8ity of Hamburg, to!" kiondly s,upplying SI xero-eopy of his 'V'8Il.ua-
bIe paper, referenced here:ial., and previo'll5'ly not avaiHable ,to the authQlJ.", as. we.li 
Il6 for his helPful remarkB>. 

'DISTBJI!BUTJ:ON OF DI!JNDlUNA ON '!THE GU.A1BlDS 

The investigations of the Dendrina borings in the guards of Bele- ' 
mnitella mucronata (Schlotheim), the most 'COIDIllOD 'belemnite species 
at Mielnik, was justified :in that the author wanted to recognize , tile 
distribut,ion of these ·borings on the .guards of the same belemnite speciesJ 

in order to study their pTeviously supposed parasitic origin. In these 
guards the Dendrina -borings Me the' 'Illost frequent of the other, various 
belemnicolid borings, -such as Calcideletrix, Dictyoporus and, Talpina, 

1 Valfl-OW;; 'borings in shellls end belemn1te guuds dirom the Lower Juo:"aSlSic 
of Germany, attrl-buted to this alga or its 1f0SSlH relatdve by .P.t-atje (1:9122), ware 
aotuaUy made by 8- fungI\l6 ~omley J.9'ro, p. 515). 

! SOme determizl.aiti.ons of ,these seoonda:ry settlers, giive.n by Pulga.czeWS'ka need 
a revi'Si()n, as f<llllows: ' 

"Calcide'letrix flexuosa Miigdef1rau", presented ;in bar Pl. 1, -Fig. 3 lI."eally repre-
6'ents Dendrima anomala iMa~efrau (cf. lMagdeflrau 1007, iPl.. ~ E1ig. '5; and :Fig. 
S of rthts paper); , " , 

'~Pllcnodonta sp." presented in Iher PI. ilc2, F.i3 1 :rea1ly :I:s GvrorpZeura ciplllam,ll 
de Ryckholt (cf. Nestler 1965, PI. 4, iF.ig. 5b); " 

"Serpula (Dors08eTp'UZa) lumbricalia Scblot:heim", pre&ented 1al her Pl. 6, ~. 3 
Il«ld pt 7, Figs 2--4 is evidently another species, this former being rea11y 
a JuraS&i'C one. 
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the occurrence of which is so sporadical that any constructive discus
sion is hardly possible. 

Practically everyone of the guards of BelemniteUa mueronata 
(Schlotheim) at Mielnik are infected by Dendrina borings. The guards 
devoid of the discussed borings are exceptional. The majority of guards 
bear, however, single borings or very few only the distribution of which 
is not instructive. On about one-':fourth of the guards the ,borings are more 
numerous and are then more conspicuously arranged in a patchy pattern, 
all the patches being distributed only · in definite ·areas. These areas are 
variously oriented to the anatomical parts of the guards (Figs 1-3). Wit
hin the patches the 'borings are distributed in a more or less regular pat
tern, although there are places more densely populated (e.g. Fig. 2c, Fig. 
3d). The boundary of the patcheS is usually distinctly sharp (e~g. Fig. 1. 
Fig. 2e, Fig. 3e-d) , but in some guards single horings or a spot of a few 
borings sinuosi:Ze this line (e.g. Fig. 2a-b, Fig. 3b). Generally, the borill'g
-infected patcohes longitudinally stretch along the guard and they usually 
COVer an area smaller than one half of the guard. 

The guards infected by the Dendrina borings over more or less the 
whole surface are rather rare,and it appears that these are usually more 
strongly infected on one side than on the other (Fig. 4). 

INTERiPRETA TIION OF BORI'NG.,I-NFElCT.ED PATCHES 

The presented mode of occurrence of the Dendrina borings and their 
arrangement in along-the-guard elongated patches allow to interpret such 
a distribution as a result of boring activity, of hitherto u·nknown produ
cers, being confined to the parts of guards projecting from the bottom 
material. The boundary of patches ' corresponds to the contact line of the 
guards with the bottom sediment (cf. Fig. la, Figs 2-3 and Fi'g. 4a), and 
its local sinuosity (as pointed in Fig. 2a-b and Fig. 3b) - to uneven parts 
of the bottom, near to the contact with a guard. The ,bottom irregulari
tieS were of a primary nature or resulted from scoul"ing action of 'bottom 
currents. It m~y (be inferred that the guards were stabilely lying in a rat
her film 'bottom material, and generally they have not been rolled over 
the bottom, as it is pointed !by the Dendrina-infected patches strictly , 
confined to a definite longitudinal sector of .the guard.. The patches ap
peared on the projected area which 'Was haphazardly oriented to the 
anatomical parts: some patches come close to the apical (mucronal) part 
of the guard being buried mU'cro-upwardly (Fig. 3a-b) , others - to the 
alveolar part of the mucro-downwardly buried guard (Fig. 3e-d.Fig. 4d), 
whereas the rest of patches is situated along the whole length of the 
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flat or nearly-flat lying guards (Fig. la, Fig. 2a-d, Fig. 4a). The depth of 
burial varied, although as 'a rule the guards were buried in half of their 
volume or more. This ceriainiy ensured the guards oB. stabile anchorage 
in the sea bottom {cf. Figs 2 and 3) and impeded their rolling by Sll'ch 
hydrodynamic agents as currents, 'WIavirrg, etc. 

It so happened that most of the guards were infected by Dendrina 
along their lateral or either latero-dorsal 'or latero-ventral sides (cf. mid
-dorsal or mid-ventral lines marked on the guards in Figs 1-4). This 
relation seems to be lI'ather acCidental and resulting from. a haphazard 
orientation of the guards on the sea bottom, as may be concluded from 
experiments by throwing the .guards onto a flat surface, or rolling them 
over such a surface. .As it appears, all these positi<ms are not the most 
stabile or, at least, not the-mOst preferential 'Ones. 

Examples of distribution of the Dendrina-infecled patches over the 
whole surface of a guard correspond to an overturning of the guard, by 
a hottom current, after the first Dendrina activity, and stahile anchorage 
during the subsequent Dendrina activity (cf. Figs 4a and 4d - in this 
example successive Dendrina patches are distributed in areas contacting 
along one of the lateral sides of the guard). 

The presented interpretation simply explains the distributi<m of 
Dendrina-'infeC'ted patches on the guar,d'S here considered. In their mode 
of distribution these patches do not in any way differ from various 00-
rings confined to the skeletal parts projecting over the sea...:bottom sur
face, as i1!lustrated e.g. fur dionid borings in Belemnella lanceoZata gu
ards by Najdin (1969, Text-fig. 49), boring algae in Miocene scaphopods 
(Boekschoten 1966, Plate lA) 3, various borings associated by epibionts 
in both Recent and fossil material (Boekschoten 1967) 3, and others: 

Concerning the boring activity in loose 'belemnite guards lying on 
or in the sea :bottom, it was Magdefrau (1937, p. 64) who first :recorded 
that some Upper Jurassic belemnites, Hibolites hastatus (Blainville) from 
Southern Germany, were bored' in various parts which had projected 
over the 'bottom. At present, the same opinion is expressed by Mareinow
ski (1972 - cf. his Text-fig. 2) fur Upper Cen'Omanian Actinocamax gua-

8 T.he examples giV€IIlOy B1JeksC'boten (1966, 11l6'1) a~e lI."etea:u:'ed to shells of 
Silive, endo-benthic mimals, more or less deeply buried in Itbe sea bottom during 
their life. 

, Il'hese bormgs, assiogned to ·the achnogenus Chaetophorites iPral\;je, 1922, halVe 
prevlously !been a~'1buted to allgae (!PIr,arl;je 1a2, ~ef!rau ilSe7), iSiIld recenJtly to 
fUJngi ~omil.ey 1I1nO - cf. also footn.ote no. 1). 



ACTA GEOLOGICA POLO ICA, VOL, 22 A, RADWA~SKI, FIG. 1 

a 
.... . .. .... 

'~:,,: .:: ·::~h:. !:': ,: ; : '. . ," 
~ .' ... .. :. ;;·:/·:······'·' .. ,·::~···:···· .. . ... : ... :. .... :. 
't -:.: '! : .••.•. : ','.':- :, ....... ,t·.: .' 't ',' ".t ....... ' ,t :'t .. , .. : 
............ J '.. ... .. ... .. . .... ." ., ... f: . 
: .. • ',':: ".. .. .. .." .. . :' .. ~. : .. 't .. : ... ~ .. .. .. . , ." .. '.' " 
• :. .' .... ;. e, .. , .. ·, :', .. - .. " .......... : ... ,' :."': : .... ~ , ..... :. : ...... ' ." .. • 

b c 

, .. . .. . . .. .. .... :. 
... ' .. .. '.. ".. ' 
, •• -:. •••• • '.: •• ;1 

! .... . . .. .. • .. - ,.. ....... ". . . .. .. .. .. . .. ... ' .......... '. ' .. 

Distribution of a Dendrina-infected patch on the guard of Belemnitella m'Ucronata 
(Schlotheim) from Mielnik ; nat. size 

a side view of the guard in a supposed position, when partly buried in the sea bot
tom; b top view of the Dendrina-j nfected ipatch; c pposilte s ide to bhat presented 

in b 

Mid-dorsal and mid-ventral line are marked on the guard by full or broken line 
respectively 
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Dendrina-iniected patches distributed along the guards of BelemniteHa mucronata 
(Schlotheim) from Mielnik; nat. size 

a-d various guards in a supposed, Hat-lying position in the sea bottom (mid-dor
sal Or mid-ventral line is marked on the guards); the epizoic pelecypod Dimt/odon 
nilssoni (v. Hagenow) is visible at mucronal part of the g.uard pres.ented in d; de-

tailed explanation in the text 
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Dendrina-iruected patches distributed obliqu lyon the guards of Belemnitella mu
cronata (SchIotheim) from MieInik; nat. size 

a-d various guards in a supposed, oblique-to-the-bottom position (mid-dorsal or mid-ventral line is marked on the guards) ; detailed explanation in the text 
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Dis tribution of two different Dendrina-infecled patches on the guard of BeZemni-
teZZa mucronata (Schlotheim) from Mielnik; nat. size 

a side view of the guard in the supposed first position on the sea bottom; b top view
of the Dendrina-infected patch presented in preceding figure; c opposite side to 
that presented in b (marginal parts of both Dendrina-infected patches are visible); 
d side view of the same guard in the supposed second position, after ,a rolling over 
and a deeper, but oblique burying in the sea bottom (the second patch overlaps the 

first one along th'e lateral, facing-the-spectator side of the guard) . 

Mid-dorsal and mid-ventral line are marked the same as in Figs 1-3; detailed 
explanation in the text 
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rds from Poland. A patc'hy' distributi'On, resulting f'fom the discussed po
sition of the guar<i, was also recogni'Zed by Naj-din (1969~ who did not 
however present a definite -c'Onclusi'On. 

The patchy distri,buti'On of the Dendrina borings may also be com
pared to various 'POst-mortal borings situated ·along either a part or the 
whole surface of rbelemnite guards, as illu5trated e.g. for clionids by Ne
stler (1960, PI. 1, Fig. 2 = 1 !)6'5 , PI. 7, Fi'g. 1) and Najdin (1969, Text-fig. 
50 and PI. 3, Fig. l a-b), as well as for some a-crothoracican barnacles by 
Codez & Saint-Seine (1957, PI, 3-8, Figs 1-2) and Seilacher (1!)68, Fig. 
la and Fig. 2c-d) 5. 

The presented conclusions although pointing to an i'freality 01 in
terpretation 'Of the Dendrina borings either as a result 'Of life activity of 
parasites in the belemnite ,body - already previously questioned (Birk
mann, vide Mag<iefrau 1937, p. 63; Najdin 1969, p. 153) - or as a result 
of activity 'Of 'Organisms benefiting from the belemnite cM"rion, give no 
hints either on the nature 'Of the 'boring-producers, or 'On the mode ·of 
formation 'Of the Iborings just below the surface 'Of the guards. In this 
matter only some foI.l'Owing surggesti'Ons may be presented. 

The Dendrina-occupied pat-ches are as a rule devoid of other bor
ings, which infect m'Ost 'Of the guards in the Chalk at Mielnik. These 
patches are also -dev'Oid 'Of various epizoans the exceptions are very rare 
indeed (ct.' Fig. 2d an<i Fig. 5) and consist in the presence 'Of pe'lecypods 
Dimyodon niLssoni -(v. Hagenow). The latter epizoic encruS'Datians are 'Ob
viously post-Dendrina in character (cf. Fig. 5). It may the'I"ef'Ore be in
ferred that the Dendrina-oC'Cupied patches, during their inhabitation ,by 
the Dendrina producers, were -covered by a film or a peel protecting the 

. ',:fl': - .... -i.....:;t.. .:: -:-:,..,;' . '.~ . .' ... ~ '.-(,;..,..., ... . ' , .~.:. ~, . \. 'J 
. "':> .' - , -- . 

Fig, 5 

Epizoic pelecypods Dimyodon nitssoni (v. Hagenow) encrusting the guard of Belem ni tell.a mucronata (Schlotheim) successively after the Dendrina activity (Dendrina belemniticoZa Magdefrau and D endrina anomaZa Magdefrau are visible underneath 
the destr.oyed 'valve4S cxf Dimyodon); besi-des, a ,few borings of 'Supposedly tiny 'POly-

chaetes are present; nat. size 
The specimen collected at Mielnik by Prof. Dr. H. Makowski 

6 Noteworthy are other acrothoracican borings in belemnite guards (cf. Sa!nt~eine 19&4, 'Plo. 2.0, Figs 3-4; SeiJalChe<r 1<968, 'F ig. Ilb -d and Fig. 2a-b) which are eVldently pre-mortal and result firom Q commensaI relattion hip 'Of aC'r'othoracican barnaclE!\S and belemni1e host, as it was suggestively explaine-d by SeHalC her (11900). 
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infected surface from the bori.ng and encrusting activity of other orga
nisms. It might have been a peel of primitive algae or seaweeds (similar 
e.g. to that pres-entedby Boekschoten 1967, Fig. 1), which satisfactorily 
protected the substrate against the settling of other Ibionts. The -encrust-

· ing epizoans settled on the Dendrina patches in the discussed environ-
· ment at the moment when the algal peel had been destroyed and the 
belemnite guards had not yet. been covered with sediment. The state
ment - resulting :firom the referenced bibliogr,aphy and inv-estigated 
material at Mielnik - that the Dendrina boring's are practically 'confined 
only to the belemnite guards, may be explained !by an adaptation of the 
Dendrina-producing ·bionts to the borin'g adivity exclusively in this very 
substrate. Finally, the conclusion on the presence ~f an algal peel during 
the activity of the Dendrina producers leads to a suggestion that the 
Dendrina might have really been (cf. Kornmann 1962, Boekschldten 1966, 
Kennedy 1970) the ,borings of a zygotic resting stage of some algae, such 
as Gomontia polyrhiza (Lagerheim) in the Recent or its ecological equi-

· valents in the ·past. 

Institute of GeoZogy 
of the Wa7'Saw Univenity 

WaTsza-wa 22, At Z1DiTki i WiguTlI 93 
Warsaw, January 1972 
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A. R&DW AN'sKl 

UWAGI . 0 NATURZE WYDRl\2E:R DENDRINA 
W ROSTRACB ~ELEMNITOW 

(Streszczenie) 

.RIozetkowate wy.dr~a za!liczaJne 00 deh:oorodzaju Dendrina Quenstedt, UH,9, 
a ~ spot~ IDIa It''OISI1Iradb gamolm'edOWJllC'h belemniltl6w, d.ntarpr.etowane byiy 
dotycbC'Z8!s . w ~e jako efekt odJziaaJ.IlI09cl Pas<>z~ w dele belemnita (Quenstedt 184'9, Voigt !I.l9.29, iMaedefrau 1937, lPuigalCZeWl!lk:a 1965) lub d2A.a:J:alnoAci argaIl'izmbw ty.u,poiernych {NajdiJn iJ.969). 

iMaterial -zetxrany wsr6d r<JI9I;v6w BelemniteUa mucronata (Schlotheim) z osad,6w se.nanu Iklry ~odowcowej w MieIDnaku I1lad lBugiun upowami-ado wniosku, Ze d2d18.!la1.iooSe org.amzmow <k~ZllCyCh aIlIUSiala !ll8JCIbomlie na roe1Iraoh !lutoo jui le:Zllcych na dnie morskim. Pola zaj~te przez wydrl:lzenia Dendrina - ichnogatunek 
Dendrina belem1lit.icola IMAgdefrau, 11!l$7. - ogr.an:iowne Sfl oowiem kill. ~t6ra obl"\zemm ~se IOOStrum lWYIM~q 7; osa<l<u (fle. ilr-4). 'W I()!()arei.u () ifakt, ze dzialailnoSe org.a:ru7llXlOw «lial'681tajllCyeh cPor. Pugac2lewska ilOO5) wyk>LUC2Wa 9i~ w zasad7J.e .z d~ainoSci~ Ot'glmi'2m6lw lPozosrtawiJajE&cYt!h wYidrE&ienia De7llCtrtna,mB w tych 
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przypadkactb, gdy n~powala na iym samym r.oetrum, zachodzila p6zllIi.ej W m
~u do te'j ost8ltnliej (fig. 5), wyTaZono pogllld, !e w momenoie wybwairzIaalia 
lWYdI'ilZen Dendrina lWyBtajllce ~ oosadu :t'o&tra musialy by~ pakJryte CZymS, 00 unie
moiUowiaao osiecB.ende stf: orgac,i:1;maw naIra:BJtajllCych. Byl to najprBlW'dopodobnie3. 
,,korbusa.e!k:" sNUic lub g1OnDw, -wrOd kt6rych m'Ogly :zm.ajdowa~ 6i.f: ,zarazem farmy 
zdoIlne do &Jiahlil'IloSci :cirllillcej (podobnIe jak niekt6re farmy d:z:Il:Piejsze), prowa
dulcej do utwOl'ZeniQ '1'ozwaZ8iD.ych 'WYtkllien . . 

Instytut Ge.ologit Podstawowej 
UnrweTsytetu WaTsza.1DBkiego 

Wa·rszawa 22, AI. Z'lDfrki i Wigwry 93 
WaTSZCJwa, 'ID styc%ni'U 19721'. 
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