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Isopod-infected prosoponids
from the Upper Jurassic of Poland

ABSTRACT: Some of the prosoponids, i.e. small brachyuran decapods of the family

Prosopidae von Meyer, occurring in Upper Jurassic (Oxfordian) deposits of Poland

bear their carapaces modified by the presence of isopods infecting the branchial

cavities, The analysis of the life activity of the isopods and of the reaction of the

prosoponids against the intruders leads to a conclusion that the prosoponid/isopod

relationship is of the commensal character, and there is no evidence of the previously
postulated parasitism.

INTRODUCTION

The brachyuran decapods (erabs) of the family Prosopidae von
Meyer, 1860 (cf. Glaessner 1969), are enough frequent fossils in some
lithofacial members of the Upper Jurassic sequence in Poland. These are
usually confined to various moderate or deep meritic facies developed
either as massive (butten) or chalky, as well as organodetrital (skeletal
or “reef”) limestones. The prosoponids were described and illustrated by
Roemer (1870) from the environs of Olsztyn, Beurlen (1929) from a few
localities, and Wisniewska-Zelichowska (1971) from Rudniki in the Polish
Jura Chain, Wéjcik (1914) from Kruhel, and Patrulius (1966) from Woz-
-niki, both from the slump exotics in the Carpathian flysch, and by Bar-
czyk (1961) from Sulejéw in the western margin of the Holy Cross Mts
(cf. Fig. 1). These were also noted by other authors from a number of
localities ‘of which Opoczno in the latter region (cf. Fig. 1) was of their
greatest frequency (cf. Merta 1972).

The present author, when collecting the prosoponid and other
Upper Jurassic (Oxfordian) decapod material being now available for
paleontological investigation, has paid his attention to some ecological
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features’ which affected the morphology of prosoponids’ carapaces. A re-
cord“of some infected”individuals' which throws a light on biological
conditions of the prosoponids’ life, as well as on the interspecific rela-
tionships in the past, is the subject of this contribution. '

THE INFECTED PROSOPONIDS

In the collected material of Middle and Upper Oxfordian proso-
ponids, the infected individuals are very rare. Over five-hundred-pro-
soponid collection has yielded only seven infected animals: five from
Opoczno in the Holy Cross margin, and every one from Wyczerpy near
Czestochowa and ‘Raciszyn. near Dzialoszyn in the Polish Jura Chain
(cf. Fig. 1).

All the infected prosoponids (Pls 1—2) bear mormal, their specifi-
cally determined features, except of the third segment of the1r cépha-
lotoraces, one side of which is more or less strongly inflated (cf. Figs 1a—
1b in Pl 1 and PL 2, presenting.the most elevated forms) and looks as if
being :morbidly swollen ‘whereas the opposite side remains undisturbed.
Anatbmlcally, the discussed thn-d segment comprises, at its sides, the
gill (branclual) cavrhes

N W 0 25 &0m

Ny ¢ ——

r\"‘ L\ S Lublin
o G OCRZYN - oRy £

A T+J, /;,y"lw ‘ < \ I 0 W
ey N N / 0"

B Y iy N e
mm £A ST rare-""’é"" T"”""’“"\ |
;’ M) A oW ‘“c__ /keszaw N
4 b 41.; g , 3 o . v
—“ b2k~ HIAN o)
(g A R P A P7I-’Ic ZONE - ’ Wrishel @ Hzg;”w

F1g 1 .

Geological gketch-map of mid-southern Poland ‘(after Samsonowicz, 1952; simplified)

depicting situation of Middle and Upper Jurassic deposits (stippled) with the pros-

oponid-bearing localities; bold-faced are localities ylel-ding the isopod-infected pro-
sopomds

Key to matigraphic symbols; Pa "Paléozoic,’ T+J; Triassic and Lower Jurassic, c Cretaceous,
" ‘D-Daniabh, M(T) pmhable ‘extent of the marine Miocene (Tortonian) -



ISOPOD-INFECTED .PROSOPONIDS 501

The first record of the pathologically altered branchial cavities in
prosoponids was noted by Remes$ (1921, 1923) fiom the Tithonian limes-
tones at Stramberk, Moravia. The intensive exploration of diversified
crustacean fauna from Stramberk and similar locality at Ernstbrunn in
Austria caused a common knowledge of such “sick™ prosoponids. both in
LCzechoslovak: (Remeé 1921, 1923; Housa 1963, 1965) and Austrian (Bach-
mayer 1948, 1955, 1964, -1969) literature (cf. also Glaessner 1969); in
other countries the infected prosoponids seem to have hitherto-been very
infrequent and presented only in the Tithonian of Sicily (Gemmellaro’s,
1869, find — reinterpreted by Housa, 1963). Since Reme’’ (1921, 1923)
time, the infections in the branchial cavities have been interpreted as
caused by isopods of the family Bopyridae Giard & Bonnier, 1887, or
generally of the suborder Epicaridea Latreille, 1831-(cf. Beurlen 1929;
Bachmayer 1948, 1955, 1964, 1969; -HouSa 1963, 1965; Hessler 1969;
Glaessner 1969). The same isopods are also believed to be responsible for
infections in the anomuran -decapods, exclusively of the family Galathei-
dae Samouelle, 1819, being frequently found in these prosoponid-yielding
localities at Stramberk and Ernstbrunn !-(references.the same). In. these
bopyrid. isopods, 1nfect1ng is-the female which grows and enlarges during
ihe successive moltmgs of the decapods; the male is dwarfish and" asso-
ciated to the genital region of the female (cf Sarg 1899;. and references
by Housa, 1963). The identity of the infection effects both in the investi-
gated prosoponids from the -Middle and Upper Oxfordian of Poland, and
in the forms referenced above; allows to suppose the ‘presence and’life
activity of the same, bopyrid intruders within the, praseponid hody..

The investigated, isopod-infected: prosoponids’ (Pls 1—2) ‘from- the
Polish localities" (ef. Fig. 1). are to be characterized (for:taxonomy see
v, Meyer 1860, Barczyk 1961, Glaessner:1969) as t‘ollows

1. 'Pithonoton (Ptthonotqn) ma'rgmafum (v Meyer) from Opoczno (Middle
_0xford1an Transversarium Zone;- ¢f. Merta 1972) — mfected is 'left bran-
chial ‘cavity (Pl 1, Figs le—-b);

2. Pithonoton: (Pithonoton) fostratum (v. Meyer) from Raciszyn: (Upper ‘Oxfor-
dian, Bimammatum :or Planiula Zéne) — .infecied is-left branchial eavity
(PL 1, Fig. 2); '

3.” Nedoprosopon heydeni (v. Meyer) from Opoczno —. infected is left branchial
cav1ty (Pl 1, Fig. 3);

4._'Pzthonoton (Pzthonoto-n.) margmatum (v Meyer) from Opoczno, a large spe-
cimen with the best preserved carapace — “infected is left branch1a1 cavity
(Pl 1, Fig. 4);

5. Pithonoton (Pithonoton) marginatum (v. Meyer) from Wyczerpy (Middle

' Oxfordlan Transversarium - Zone) -~ 2 infected is right branchial cavity (PL
2, Figs 1lg—1b);

—
11t is note'worthy that the prosoponid- and galathejd-inhabited environment,

represented in these two localities, . ‘Stramberk and Ernstbrunn, was also colomzed
by various free-living isopods (cf. Bachmayer 1955, Hessler 1969).
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6. Pithonoton (Pithonoton) marginatum (v, Meyer) from Opoczno — infected
is left branchial cavity (Pl 2, Fig. 2);

7. Pithonoton (Pithonoton) marginatum (v. Meyer) from Opoczno — infected is
right branchial cavity (PL 2, Fig. 3).

As it appears from the referenced ‘bibliography, the presented material
from the Polish Middle and Upper Oxfordian is sfratigraphically the
oldest of all the hitherto known isopod-infected prosoponids, being pre-
viously recorded only from the. Tithonian, mostly of Stramberk and Ern-
stbrunn, and occasionally from Sicily (cf. Houfia 1963, Table 3).

BIOLOGICAL AND ECOLOGICAL INTERPRETATION

All the investigated, isopod-infected prosoponids {Pls 1—2) are ma-
ture and attain a normal size, typical of the adult specimens both in
the local environment and in type-locality areas of particular species (cf.
v. Meyer 1860). For the species Pithonoton (Pithonoton) marginatum (v.
Meyer) being the most frequent at Opoczno (cf. Merta 1972), where its
population comprises c. 300 individuals, the infected specimens (Pl 1,
Figs 1 and 3—4; P1. -2, Figs 2—3) are of the normal or greatest dimen-
sions. It therefore appears that the isopod infection did not check and
retard the ontogenic development of the prosoponids, and it does not
hint to be any cause of the prosoponids’ death. On the other hand, all the
swells are evidently well manifested, and point to a maturity of the in-
truders which must have been tolerated by the prosoponid organism, and
hence they could have been prospering well, t0o. There is no record of
infection of both branchial cavities in any collected specimens; in the Up-
. Per Jurassic of other European regions such a single case was noted only
by Beurlen (1929, Fig. 6) in a galatheid anomuran, Gastrosacus. It there-
fore seems that there must have been a biological regulation during or
just after insertion (more correctly: settling down) of the isopod larvae
in a prosoponid body. The regulation resulted in a development of only
one larva in a prosoponid branchial cavity, as well as in a remaining the
opposite cavity non-infected. The five of seven investigated specimens
bear infected their left gill cavities (PL 1, Figs 1—4 and PL 2, Fig. 2);
a record once discussed (Housa 1963) on a preference of the right gill
cavities to be easier infected in the galatheid anomurans, is therefore not
of a general acceptance in the isopod-infected decapods (cf. also Bach-
mayer 1948), ' )

The presented remarks lead to a conclusion that the infecting isopod,
benefiting in a prosoponid gill cavity, has developed well in such a case
when the host prospered in good condition. On the other hand, the isopod
has gained the life space protected against its possible enemies, and
lived here being folerated.and not annihilated by the prosoponid. The
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Isopod-infected prosoponids

Pithonoton (Pithonoton) marginatum (v. Meyer); Middle Oxfordian (Transversarium Zone),
Opoczno in the western margin of the Holy Cross Mts; coll. T. Merta, M. Sc. (1968). Ia
general view, 1b posterior view to show the strongly inflated left branchial cavity.
Pithonoton (Pithonoton) rostratum (v. Meyer); Upper Oxfordian (Bimammatum or Planula
Zone), Raciszyn in the Polish Jura Chain; coll. Dr. A. Wierzbowski (1970),
3 — Nodoprosopon heydeni (v. Meyer); Opoczno.
Pithonoton (Pithonoton) marginatum (v. Meyer); Opoczno, coll. T. Merta, M. Sc. (1989).

All figures X 7.5; taken by B. Drozd, M. Sc.
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Isopod-infected prosoponids

1 — Pithonoton (Pithonoton) marginatum (v. Meyer); Middle Oxfordian (Transver-
sarium Zone), Wyczerpy in the Polish Jura Chain; coll. W, Brochwicz-Lewin-

ski, M. Sc. (1968). Ia general view, Ib posterior view to show the strongly inflat-

ed right branchial cavity.

2 — Pithonoton (Pithonoton) marginatum (v. Meyer); Opoczno.
3 — Pithonoton (Pithonoton) marginatum (v. Meyer);-Opoczno.
All figures X 17.5; taken by B. Drozd, M. Sc.
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prosoponid therefore has presumably not lost anything except of a plum-
ping up its carapace and, less evidently, of a smothering of the gills within
or on which the isopod inhabited. Consequently, it may be inferred that
the prosoponid/isopod relationship should not ‘be regarded as: parasitic,
as hitherto interpreted e.g. by Remes (1921, 1923), Bachmayer (1948) and
Hou3a (1963, 1965), and it suppoesedly is commensal in'its principle. The
conclusion agrees with a recent definition of commensalism by Ager
(1963): the isopod -gains (+) and the prosoponid does riot lese (0), except
of the inflating of the carapace to accomodate the intruder 2, '
Studying the commensal relationships in-the crustaceans, particu-
larly in the cirripeds (ef. Baluk & Radwanski 1967) the analogous situ-
ation, consisting in the presence of the crustacean {cirriped) guest highly
frouble--and burdensome for the host, but not parasitic, has been stated
to be common. The most instructive examples are given by the genus
Octolasmis Gray, 1825 — its subgenus Octolasmis s.s., the species of
which (cf. Pilsbry 1907) live mainly as commensals on the gills or on
the walls of the gill cavities of various shallow- and deep-water crabs
or lobsters. Of the species living in the branchial cavity of brachyurans,
. the best recognized are Octolasmis (Octolasmis) geryonophila Pilsbry,
1907, prospering in deep-water crabs Geryon, as well as Octolasmis (Oc-
- tolasmis) muelleri (Coker, 1902) domiciling on the gills of some shallow-
~water crabs (cf. Pilsbry 1907). . .
The other examples in the cirripeds may be cited such as the genus
' Tubicinella Lamarck,. 1802, living in the nostril skin of some whales- (cf.
Darwin, 1854), the species Stomatolepas elegans (da Costa, 1838) living
i.a. in the throat of some turtles (cj. Pilsbry 1910, Zullo & Bleakney 19686),
and all the subfamily Creusiinae living in alive corals, mostly colonial,
and modifying -their skeletons (cf. Baluk & Radwanski 1967) 3, In the
latter two cases;,’in ‘the turtle throats and in the coral colonies, it may be
expected that an enormous settling and gregarious development of cir-
ripeds might have led to the death of the hosts, but such situations seem
" to be rather speculative or, at least, quite extraordinary (cf. Baluk &
Radwariski 1967, pp. 492—493); in the prosoponid/isopod relationship
* there is no hint to such a case so far. This latter relationship differs from

2 It should be stressed that it iz difficult to recognize cofrectly the physiologic
reactions in such extinct animals as the discussed prosoponids, i.e. the representati-
ves of the subfamilies Prosopinae von Meyer, 1860, and Pithonotinae Glaessner, 1933
(cf. Glaessher 1969). The Recent epicaridean isopods are believed to be exclusively
parasitic, although there is a lack of detailed studies on the nature of infection by
these isopods and on the behaviour of the infected decapods (cf. Sars 1899, Hessler
1969), then consequently, on the mutual relationship of these crustaceans. At the
time of appearance of this relationship, in the Upper Jurassic (cf. Hessler 1969), it
might have been of the commensal type, and successively, till the Recent, it changed
in extant decapods into the parasitism. ’ : ‘

3 Other examples of the commensalism in cirripeds are discussed or referenced
by Batuk & Radwafiski (1967, pp. 493—494) and Ross & Newman (1967).

35
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the preceding ones only in the fact that both the host (prosoponid) and the
guest (isopod) are the eumalacostracans. _

The infecting Jurassic isopods, supposedly of the family Bopyridae
Giard & Bonnier, 1887, being adopted only to the discussed commensal
life in the decapods’ branchial cavities, appear to have been very rare
in the prosoponid-inhabited environments in the Polish Jurassic. Pre-
viously, these were Bachmayer (1955) who recognized that only 2% of all
the decapod (brachyuran and anomuran) individuals were infected in the
Ernstbrunn énvironment, and Housa (1963) who found some 4% for the
Stramberk decapods. Similar number is to be noted in the localities most
prolific in prosoponids, the only decapods therein, both at Opoczno in
the Holy Cross margin, and in the Polish Jura Chain. The bopyrid isopods
may therefore be regarded as a very rare and difficult-to-be-discernible,
but characteristic component of many of the decapod communities in the
European Upper Jurassic.

Imstitute of Geology
of the Warsaw Unijversity
Warszawa 22, Al. Zwirki i Wigury 93
Warsaw, April 1972
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A. RADWANSKI

»CHORE” PROZOPONY Z OKSFORDU POLSKI

(Streszczenie)

Wéréd rozmaitych prozoponéw, tj. malych krabéw nalezacych do rodziny Pro-
sopidae von Meyer, 1860 (cf. Glaessner 1969), a pochodzgcych z szeregu stanowisk
osadéw Srodkowego i gérnego oksfordu na obrzezeniu Goér Swietokrzyskich i na Ju-
rze Polskiej (por. fig. 1), stwierdzono u kilku okazéw obecnofé zmian w budowie
pancerza, polegajacych na wydeciu jednej z komér skrzelowych usytuowanych w trze-
cim segmencie glowotulowia (pl. 1—2). Wydecia te, spowodowane osiedleniem sig
réwnonogéw (Isopoda) z rodziny Bopyridae (por. Remes§ 1921, 1823; Bachmayer 1948;
Housa 1963, 1965; Glaessner 1969), znalezione zostaly tylko u osobnikéw dorostych
" i dobrze wyroénietych, co wskazuje, ze rozw6j réwnonoga nie prowadzit do &mierci



506 ANDRZEJ RADWANSKI

prozopona. Na podstawie. fego faktu oraz analizy reakeji organizmu prozopona, sto-
sunek gospodarza (prozopon) do gocia (réwnondg) zinterpretowano.jako komensalizm
(sensu Ager 1968), wskazujgc jednoczeSnle, Ze nie ma wyraZnych dowodéw pozwa-
lIajacych-uznaé ten stosunek za pasoZytinictwo, jak to przyjmowano poprzednio. Po-
stulowany stosunek komensalizmu wykazuje w rozwazanym uk?adzie bliskie. analo-
gie do istniejgcego pomiedzy niektbérymi wasonogami a okreflonym typem gospoda-
rzy, w obrebie ktérych wasonogi te sie gniezdza (por. Darwin 1854; Pilsbry 1907, 1910;
Zullo & Bleakney 1966; Ross & Newman 1967; Baluk & Radwafiski 1967). -

Instytut Geologii Podstawowe] .
Uniwersytetu Warszawskiego
Warszawa 22, Al, Zwirki § Wigury 93
Warszawa. w kawpietniu 1972 1.
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