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Isopod-infected prosoponids 
from the Upper Jurassic of Poland 

ABSTRACl': Some of the prosoponids, i.e. small brachyuran decapods of the family 
Prosopidae von Meyer. occurring In Upper Jurassic (Oxfordlan) deposits of Poland 
bear their carapaces modified by the presence of lsopods infecting the braneblal 
cavities. The analysis of the life activity of the lsapods and 'Of the reaction of the 
prosoponids against the intruders leads to a conclusion that the poosoponid/"lfIOpod 
relationship is of the commensal character, and there is no evidence 'Of the previously 

postulated parasitism. 

INTRODUCTION 

The ,brachyuran decapods (crabs) of the family Prosopidae von 
Meyer, 1860 (cf. Glaessner 1969), are enough frequent fossils in some 
litbdfacial members of the Upper Jurasslc sequence in Poland. These are 
usuaRy con!ffued to various 'moderate or deep neritlc faciea developed 
either as massive (butten) or chalky, as well as organodetrltal (skeletal 
or "reef") 1imestones. The prosoponi~ were described and illustrated by 
Ro,emer (1S'ro) from the environs of 01sztyn, Beurlen (1929) from a few 
localities, and WiSniewska-Zelichowska (1911) from Rudniki in ,the Polish 
Jura Chain, W6jcik (1914) .:from Kruhel, and Patrulius (1966) from Wo!-

,niki. both from the slump exotics in the Carpathianfiysch, and by Bar­
czyk (1961) from Sulej6w 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 frequenlCy '(cf. M'erta 1972). 

The present author, when collecting the prosoponid and other 
Upper Jurassic (Oxfordian) decapod materiallbeing now avaUable for 
paleontologieal investigation, has paid his attention to some ecological 
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features ; which affected. the morphology of prosopopids' carapaces. A re­
cord" of someinfected"i:hdividlials . whiclf throws a light:· on biological 
coriditio~-'()f· ·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 Wyczer.py near 
Cz~stochowa apd · :~cis~ .lJ.~ar Dzialosz;n. ,~ the roUSh Jura Chain 
(cf. Fig. 1). 

All the mfected p,rosopon!dS '(Plsl--2) :bear' narmaI, meir specifi­
cally determined features, except of the third segment of their cepha­
loto,races., one side Qf which.ismore or less strongly inflated (cf:.Figs la­
lb inPl; laD4 iPI. 2, :presenting:f:he·most elevated forms) and looks as if 
being .m:orIbidly swollen; Whereas the opposite·side ·remains uindisturbed. 
AnatOmically, the ·dis~ . t1rl:tCi segment comprises~ at its sides, the 
~ili .~~n.4ld) · caYftieil; . . . 
'. . . 

50km 
'-----'---" 

Jrig. 1 

GeoiOgkaltlketcii--mapo{ mid-southern Poland :(after Samsonow1cz, 1952; simplified) 
depicting situation of Middle and Upper Juras~lc: . depc;l~its (stippled) with the pros­
oponid-bearing localities; bold-faced are localities yie1dingthe isopod-infected pro-

. . soponids ' 

:(i::ey to . ~attgioaphic syinbolB; . paPaleoeolc,' T+Jt 'JIrla.tc an~ LoWer J~uslc, C Cretaceous, 
.. ' ·DDandail, M(Tj Probable·:elr.tent Qf .the mar·me M19Cene (Tortonlan) 
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'I'he first 'record Of ·thepathologically altered branchial cavities in 
prosoponids was noted Iby Remes (1921, 1923) from the' .Tithonian limes­
tones at Stramberk, MoraV"ia. The intensive eJtploration of 4iversified 
crustacean fauna from Stramberk and similar JoeaHty at Ernstrbrunn in 
Austria caused a common knowledge of such "sick'" prosoponids·'both in 
Czechoslovak: (Remes 1921, 192·3; HOuSa 1963, 1965) and Austrian (Bach­
mayer 1948, 1955, 1964, ,1969) literature (cf.' also Glaessner 1969); in 
other, countries the infected prosoponidSseem to have hitherto "been very 
.infrequent and presented ooly iIn the Tithoniart of Sicily (Gemmellaro's, 
1869, find - reinter·preted 'by Housa, 1963). Since Remes' (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, 19.55, 1964, 1969;' ·Hoosa 1963,1965; Hessler 1969; 
Glaessner 1969). The ·sam~ isopods are also believed to be .respOnsible for 
infections in the anomuran -decapads, exclUSively of .the family Galathei­
dae Samouelle, 1~19, being frequently found in these prosoponid-yielding 
localities .at Stram!,>e:rk and Ernst~ 1 (references. the same). In. these 
bopyrid· isopods, ~nf~ting is· the female · Which grows and enlarges during 
the sU<lCessi~e Dtoltihgs of the decapods; the. :(llaleis. dwadiSh and ' asso­
.eiated to . the genital regi~nof the female (cf. Sars .. 1899; . and ·references 
by HOl,lsa, .1963). The identity. oJ the infection . effects ·both 1n the investi­
gated prosqponids .from the·Middle and Upper O.xfQ.rdian .of · ~oJand. and 
in Jhe fonns referenced above; : allQws .tosuppoSe·the: p,resence and'.1ife 
activity (fjf'lihe samellbopyrid in·1a'ude:rs wi.thin the;prosoponidbody.· 

The investigated, isOpod-infected· prosoponiruf (pls 1...;....,.2);·· from · the 
Polish '.localities" {cf. : Fig: I) . 'areto be ' chiir.acterlz:ed (for: taXonomy' see 
ir; Meyer ,1860; :Barczykl961, Glaessner,.1969}asfo-ll()ws.: 

1. ' Pit1itm~ton (P$i1ionOt~)' marginafum' (v. ' Mey~r) . fr'om . -Opocino '(Middle 
Oxfordiim;. Transversarlw'xi Zone;: 'et. Merla' 1972) ....; infeCte'd hi ' iE!if bran­
chial'cavity (pI. 1, Figs l~); 

2. PithCinOton· (Ptthonoton) 'i"bBtratum (v .. :Meyer)ftom ' RaclsZyn' (t!pper'Oxfor­
dian, Bimammatum .or P~t'llaZQne}. __ in'fected l$ :·l~t b.rancllill'l cavity 
(Pt 1, ,Fig. 2); . 

3. Noooprosopon heyde.ni Cv. Meyer) !rpm Opoczno -infected is. l~t br~c~a1 
cavity (PI. 1, Fig .. a); ." .. . 

4. . . Pithonoton (PtthonOton) 'IJ'.UlTgiootum (v. Meyer) from Opoczno, a large ,spe­
c~en with. the best preserVed carapace - Infected lineft bran.crual cavity 
(Pl. 1, Fig; 4); 

5. Pithonoton . (Pithonoton) marginatum (v. Meyer) from Wyczerpy (Middle 
Oxfordian, Transversariuni ,Zone} .;,... infected is 'right branchial .cavity (pL 
2, Figs l(Z~lb); 

1 It is noteworthy that the prosoponid-and galatheld-inhabited environment, 
represented in ' these two locallties,$tramberk and' Ernstbrunn; was also colonized 
by vario~s free-living isopOds (cf. Bachmayer 1'955; Hessler 1969). . . 
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6. Pithonoton (Ptthonoton) marl1inatum (v. Meyer) from Opoezno - Infected 
is left branchial cavity (PI. 2, Fig. 2); 

7. Pithonotan (Pithonoton) margmatum (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 OxIordian is stratigraphically the 
oldest of all the hitherto known isopod-infected prosoponids, being pre­
viously recorded only from the.Tithonian, mostly of Stramberk andErn­
sfurunn, and occasionally from Sicily (cf. Housa 1963, Table 3). . 

BIOLOGICAL AND ECOLOGICAL INTERPRETATION 

All the investigated, isop,od-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 Pithcmoton (Pithonoton) marginatu.m (v .. 
Meyer) being the most frequent at Opoczno (cf. Merta 1972), where its 
population comprises c. 300 individuals, the infected specimens (PI. 1~ 
Figs 1 and 3--4; PI. ·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 df 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 p1"09pering well, too. 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, GastroSacUB. 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 ;hody. The regulatiop. resulted in a development of only 
one larva in a prosoponid ibranchial cavity, as well as in a remaining the 
opposite cavity non-infected. The five of seven investigated specimens 
bear infected their left gill cavities (PI. I, Figs 1-4 and PI. 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 there'fore not 
of a ·general acceptance in the isop,od-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 tolerated. and not annihilated by the prosoponid. 'l'he 
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Isopod-infected prosoponids 
Pithonoton (Plthonoton) marginatum (v. Meyer); Middle Oxfordian (TranSve rsarlum Zone). 
Opo<:zno in the western margin of the Holy Cross Mts; coil. T . Merta. M. Sc. (1968). la 
general view, Ib ppsterlor view to show the strongly Inflated lett branchial cavity. 

2 - Pithonoton (Pithonoton) rosfTatum (v. Meyer); Upper Oxfordlan (BLmamlrultum or Planula 
Zone). Raclszyn in the Polish Jura Chain; coU. Dr. A. Wlerzbowskl (1970). 

3 NodQProsopon hcydent (v. Meyer); Opoczno. 
.. P lthonoton (Pithonoton) marginatum (v. Meyer); Opoczno. colt. T . Merta. M. Sc. (1969). 

AI! f i gures X 7.S; taken by B . Drozd. M. So. 
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Isopod-in fectE:d prosoponids 
1 - Pit honoton (Pi thonoton) marginatum (v. Meye.r); Middle Oxi ordian (Transver­

sarium Zone), Wyczerpy in the Polish Jura Chain j call. W. Brochwicz-Lewiri­ski, M. Sc. (1968). la gEneral view, lb post rior view to show the strongly inflat­
ed right branchial cavity. 

2 - Pithonoton (Pithonoton) marginatum (v. Meyer) ; Opoczno. 
3 - Pithonoton (Pith ono ton) marginatum (v. Meyer);-Opoczno. 

All f i gur es X 7.S; taken by B . Dro%d, M. Se. 
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prosoponid therefore has presulll8bly not lost ' anything except, ()f a plum­
p;ing up its carapace and, less evidently, of a 9IDothering of the gills within 
or on which the :isopod inhabited~ Consequently, it may Ibe inferred that 
the prosoponic1lisopod relationship should not ':be regarded as parasitic, 
as hitherto interpreted e.g. by Remes (1921, 1923), Baehmayer (1948) and 
H-ouSa {1963, 1965}, and it supposedly is commenSal in'its principle. The 
conclusion 'agrees with a recent ,defiriition of commensalism by Ager 
(1963): the isopod :gains (+) and the prosoponid does 'riot lose "(0), except 
()f the inflating of the carapace -to acoomodate the intruder 2. ' 

Studying the commensal relationships in' the crustaceans, patticu­
larly in the cirripeds (cf. Baluk & Radwaflski '1967) the an;alogous situ­
ation,consisting in 'the presence of the crustacean -(cirriped) guest highly 
trc:nlble-'and burdensome for the host,but ,not parasitic, baS 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 ldbsters. Of the species living in the branchial cavity of brachyurans, 

, the best recognized are OctolasmiB (Octolasmis) geryonophila PiIsbry, 
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 
, TubicineZla Lamarck, ' 1802, living in the nostril skin '9£ some whales, (cf. 
Darwin, 1854), the species ,Stomatolepas e,legan8 (da ' Costa, .1838) living 
i.a. in the throat of some turtles (cf. PiIsbry 1910, Zullo & Bleakney 1966), 
and all the ', subfamily Creusiinae living in alive corals, mostly COlonial, 
and modifying ,their skeletons (cf. Bahlk & Radwanski 1967) 3. In the 
latter two cases/iD. '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, ibut such situations seem 
to be rather speculative or, at least,-quite extraordinary (cf. Baluk & 
RadwaDski 1967, pp. 492-493); in the pt0S6POIiic1liSopOd ' relationship 
there is no hint to such a case so far. This latter relationship 'd~ffers from 

,. It should be stressed that it is difficult to recognize rorrectly the physiologic 
reactions :ill such extinct animals as the discussed prosoponids, i;e. the representati­
ves of the subfamilies Prosopinae von Meyer, 1860, and Pithonotinae Glaessner, 1933 
(cf. GJaessner 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. San 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. ' " , 
, • Other examples of the commensalism in cirripeds are discussed or referenced 

by Baluk: & Radwanski (1967, pp. 493--494) and Ross & NewmaIi. (1967). 
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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 commensaI 
life in the decapods' branchial cavities, appear to have :been very rare 
in the prosoponid-inhabited environments ha the Polish Jurassic. Pre­
viously, these were Bachmayer (1955) who recognized that only 20ft of all 
the decapod (brachyuran and anomuran) individuals were infected in the 
Ernstbrunn environment, and Housa (1963) who found some 4°/. for the 
Stramlberk decapods. Similar number is to 'be noted in the localities most 
p;rolific in prosoponids, the only d,ecapods therein, 'both at Opoczno in 
the Holy Cross margin, and in the Polish Jura Chain. _ The bopyrid isopods 
may theref.ore lbe regarded as. a very rare and difficult-t<Hbe-discernible. 
but characteristic component of many of the-decapod communities in the 
European Upper Jurassic. 

Irnstitute of Geology 
of the Warsaw Universit1l 

WarBzawa 22, Al. 2wirki i Wigurl/93 
Warsaw, April 1972 
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A. RADWA~SKI 

"CHORE" PROZOPONY Z OKSFORDU POL8K.I 

(Streszczeme) 

WAr6d rozmaitych prozopon6w, tj. malych krab6w naleZlICYch do rodziny Pro­
sopidae von Meyer, 1860 (cf. Glaessner 1969), a pochodUlcych z szeregu stanowisk 
osad6w Srodkowego i g6rnego oksfordu na obrzeZeniu G6r Swi~tokrzyskich i na Ju­
rze Polskiej (por. fig. 1), stwi"erdzono u kilku okaz6w obecnoA~ zmian w budowie 
pancerza, polegajllcych na wyd~clu jednej z kom6r skrzelowych usytuowanych w trze­
cim segmencie g!owotulowia (Pt 1-2). Wyd~cia te, spowodowane osiedleniem .si~ 

r6wnonog6w (Isopoda) z rodziny Bopyrldae (por. Remes 1921, 1923; Bachmayer 1948; 
Housa 1963, 1965; Glaessner 1969), znalezione zostaly tylko u osobnik6w doroslych 
i dobrze wyro8nJ.~tych, co wskazuje, ie rozw6j r6wnonoga nie prowadzil. do Amierci 
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prozapona. Na podstawie. tego faktu oraz analizy r.eakcji organizmu prozopona, sto­
sunek gospodarza (prozopon) do goscia (r6wnon6g) zlnterpretowan().jako komensa1izm 
(~enBU Ager 1963), .wskazujllC Jednoczesnie, Ze nie ma wyratnych dowod6w pozwa­
laj~cych ' uznac t~ stosunek: za pasotytnictwo, jak to przyjroowano poprzednio. Po­
stulowany stosunek komensallzmu wykazuje w rozwaZanym ukmdzie bllskie· analo­
gie do istniej~cego pomJ.~ niekt6rymi wllSOnOgami a okreslonym typem gospoda­
rZy, w obr,=bie kt6rych.WI\SOnogi te si,=gnieic:lZll (pM. Darwin 1854; Pilsbry 1907, 1910; 
ZuUo & Bleakney 1966; Boss & Newman 1967; Bahlk & Radwanski 1967). 

InBtrltut Geologli PodBta'IDowe; 
Uniwef"Btltetu Waf"BZaWBkiego 

WarBzawa 22, AI. Zunrki i WiguTtl 93 
. Wa,.nawa. ·w ktDiet1iiu' 1972 r. 
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