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Abstract: The Prosopidae is an extinct family, consisting mostly o f Mesozoic species. Most probably it accommo
dates the ancestors o f all brachyurans in the large sense. The family appeared in the Late Pliensbachian and 
disappeared at the Early Palaeocene.

Evolution o f the Prosopidae, and therefore, brachyuran evolution started on Middle Jurassic, shallow, soft 
bottom marine environments. The world-wide Callovian transgression made possible the formation o f bioherms 
and reefs in the Late Jurassic, creating ecological niches for the rapidly differentiating prosopids. These crabs 
migrated rapidly all over Europe in the Oxfordian and began to flourish and massively occupied sponge mega- 
facies from Portugal to Poland. In the Kimmeridgian, the area o f known prosopids shrank, which has probably 
been connected with decreasing o f the reef facies. In turn, a Tithonian regression in the peri-Tethyan area resulted 
in changes o f habitats and in colonisation o f the coral reefs.

When reef facies retreated at the Jurassic-Cretaceous boundary, the favourable conditions for crab develop
ment also vanished, so the known Cretaceous prosopids are rare and spatially dispersed. In Tertiary, the closely 
related descendants o f them, homolodromiids, inhabited preferably soft muddy bottoms in deeper, colder waters.

Abstrakt: Kraby z rodziny Prosopidae, reprezentowane są prawie wyłącznie przez gatunki mezozoiczne. Z 
filogenetycznego punktu widzenia, są  one prawdopodobnie przodkami wszystkich pozostałych gatunków krabów. 
Przedstawiciele tej rodziny znani są  od późnego pliensbachu do wczesnego paleocenu.

Ewolucja prosopidów, a poprzez to ewolucja pozostałych krabów, rozpoczęła sią w środkowojurąjskich, 
płytkich środowiskach morskich o miękkim charakterze dna. Ogólnoświatowa transgresja kelowejska stworzyła 
dogodne warunki do powstania różnorodnych bioherm i ra f w późnej jurze, które stanowiły nisze ekologiczne dla 
szybko różnicujących się dzięki temu krabów z rodziny Prosopidae. Kraby te migrowały gwałtownie na całą 
Europę w Oksfordzie, masowo zasiedlając megafację gąbkową i są obecnie znajdowane w utworach tej facji od 
Portugalii do Polski. W kimerydzie obszar występowania prosopidów wyraźnie się skurczył, co było prawdopodo
bnie związane ze stopniowym zanikiem tej facji. Z kolei w  tytonie regresja w obszarach perytetydzkich spowodo
wała zmianę środowiska życia krabów i kolonizację przez nie raf koralowych.

Dogodne warunki dla rozwoju tych krabów gwałtownie się pogorszyły blisko granicy jury i kredy (zanikanie 
facji rafowych) skutkiem czego kredowe prosopidy są  rzadkie i geograficznie rozproszone. W trzeciorzędzie 
najbliżsi potomkowie rodziny Prosopidae -  kopalni przedstawiciele rodziny Homolodromiidae -  zasiedlili środo
wiska miękkich den głębszych i zimniejszych mórz.
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INTRODUCTION
by P. Miiller

The Prosopidae von Meyer, 1860 is an extinct family, 
which belongs to Dromiacea, the most primitive crabs, con
sisting mostly o f Mesozoic species. Most probably it ac
commodates the ancestors o f all brachyurans in the broad 
sense. The species are almost exclusively known by their 
carapace. Limbs or ventral parts very seldom occur with 
carapaces. The carapace is dromiid-like in many respects, 
generally elongate but rarely subcircular or subtriangular in 
outline, and moderately or rather strongly convex transver- 
sally. Cervical and branchiocardiac grooves are invariably

present, generally quite deep. Ornamentation may be quite 
strong, but sometimes the carapace is almost smooth, except 
for the mentioned grooves. Lateral margins are absent or 
partly developed. Orbital depressions generally appear as 
elongate grooves, but may be completely absent.

The family Prosopidae appeared in the late Early Juras
sic (Fig. 1); one genus survived the Cretaceous/Tertiary 
boundary but disappeared at the end of the Danian, Early 
Palaeocene age. If  accepting the view of Wright & Collins 
(1972) in placing Noetlingia into the Prosopidae, the record 
o f the family would last to the Early Oligocene. However, 
this genus may represent an aberrant dromiid. Fossil evi
dence (Glaessner, 1969) suggests that the family Prosopidae
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Fig. 1. Stratigraphical ranges o f  genera from families Prosopidae, Pemphicidae (Pd) and Eocarcinidae (Ed); Gs — subfamily Glaess- 
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is ancestral to all other brachyurans in the broad, classical 
sense, including Dromiacea and Eubrachyura.

Meyer (1842,1860) was the first to report on prosopids. 
Recognising their dromiid affinities, he arranged the 25 
known species into a separate, new family. Except for one 
galatheid species, Gastrosacus wetzleri von Meyer, his 
forms are still regarded as belonging to the Prosopidae. A 
set o f taxonomic works subsequently appeared considerably 
elevating the number o f species (Remeś, 1895; Moericke, 
1889; Blaschke, 1911). Beurlen (1928b, 1933) described the 
“explosiven Formenbildung”, arguing for an early branch
ing of Brachyura. He suggested that ancestors of most ex
tant crabs may be identified among early members of the 
family Prosopidae. His views, based partly on erroneous 
stratigraphic data, were discussed by Glaessner (1933). In 
succeeding contributions (e.g., Patrulius, 1960, 1966; Col
lins & Wierzbowski, 1985), the new taxa have been de
scribed, being helpful in understanding stratigraphic distri
bution and ecology of the family.

Withers (1932) described an Early Jurassic decapod, 
Eocarcimts praecursor Withers, and interpreted it as a tran
sitional form between macrurous decapods and crabs. For
ster (1986) recognised one more transitional form (Eopro- 
sopon klugi Forster) between Eocarcinus and later pro
sopids. Wright & Collins (1972) and Wehner (1988) gave 
monographic accounts o f prosopids from the Cretaceous 
and the Jurassic respectively.

SYSTEMATIC PALAEONTOLOGY
by P. Muller

Subsection DROMIACEA de Haan, 1833 
Superfamily HOMOLODROMIOIDEA Alcock, 1899

Family PROSOPIDAE von Meyer, 1860

Diagnosis: The family is almost exclusively known by isolated 
carapaces; in a few cases, ventral, abdominal parts and somites o f 
limbs are also preserved. Carapace is subcylindrical or may be flat
tened, subcircular or triangular, and is small. The largest Jurassic 
form, Pithonoton grande (von Meyer) hardly exceeds 30 mm, 
while some Cretaceous species may have been slightly larger. 
Sharp lateral margins are absent or incomplete. Elongate to almost 
circular orbital grooves are present or absent. In the few examples, 
where preserved, the chelae o f  first pereiopods are Homolodro- 
mia-like (Meyer, 1860; Forster, 1985b). Cervical and branchiocar- 
diac grooves are well developed, postcervical groove is strongly 
reduced or absent. Rounded triangular telson and the 2nd to 6th ab
dominal somites are visible on the indeterminable specimen from 
the Middle Jurassic (Fig. 2) (Forster, 1985b).
R em arks: All described features make prosopids similar to Ho- 
molodromia to such an extent that Glaessner (1969) assigned 
Homolodromiinae into the family Prosopidae.
Distribution: Europe, Africa, North America, Asia, Australia, 
Antarctica; Early Jurassic (Pliensbachian) to Paleocene (Daniań).

Subfamily PROSOPINAE von Meyer, 1860

Diagnosis: Carapace generally elongate, subcylindrical, without 
sharp lateral margin, projecting rostrum o f moderate size, orbital 
grooves absent or rudimentary.
Distribution: Europe, Africa, North America, Australia; Pliensba
chian to Campanian.

Genus Eoprosopon Forster, 1986 
Type species: Eoprosopon klugi Forster, 1986 

Fig. 3

Diagnosis: Carapace elongate, dorsoventrally flattened; cervical 
furrow deep; branchiocardiac shallow; gastric region strongly sub
divided. First pair o f  pereiopods chelate, with chelae elongate. Up
per crest and external surface dentate. Fourth and fifth pereiopods 
reduced, upturned dorsally.
Remarks: Only one species, Eoprosopon klugi Forster, 1986 (Fig. 
3) has been distinguished within this genus.
Distribution: Europe; Pliensbachian.

Genus Pro sop on von Meyer, 1835 
Type species: Prosopon tuberosum  von Meyer, 1840 

Fig. 4; Fig. 17 A -C

Diagnosis: Carapace elongate, convex; posterior margin wide; no 
orbital grooves; branchiocardiac groove strong.
Remarks: Eight species have been recognised (one species as c f) . 
Distribution: Europe; Middle Jurassic to Lower Cretaceous.

Fig. 2. Prosopidae indet.; ventral side. Upper Bajocian, Swit
zerland (after Forster, 1985b). Pp -  proximal somite o f pereiopods 
1 to 4; Sch -  chela o f first pereiopod; St -  5th segment o f  sternum; 
S -  segment o f abdomen; Mxp3 -  remnants o f 3rd maxilliped. 
Length o f scale bar -  2 mm
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Fig. 3. Eoprosopon khigi Forster. Upper Pliensbachian, Tongrube Marloffstein near Erlangen (after Forster, 1986); Abd -  abdomen; C 
-  carapace; other designations as in Fig. 2. Length of scale bar -  6 mm

Stonesfteld, Oxfordshire (after Wehner, 1988); a -  dorsal view; b - 
lateral view; c -  frontal view. Length of scale bar -  10 mm

Fig. 5. Foersteria biburgensis Wehner. Upper Oxfordian, Bi
burg at WeiBenburg, Bavaria (after Wehner, 1988); a -  dorsal 
view; b -  lateral view; c -  frontal view. Length of scale bar -  5 mm

Genus Foersteria Wehner, 1988 
Type species: Foersteria biburgensis Wehner, 1988 

Fig. 5; Fig. 17 D

Diagnosis: Carapace elongate; branchial region slightly swollen; 
semicylindrical in cross-section, without lateral margins. Surface 
smooth with some small protuberances; wide urogastric lobes; bi- 
lobate rostrum.
Remarks: Seven species have been recognised.
Distribution: Europe, Africa; Middle Jurassic to Lower Creta
ceous.

Genus Nodoprosopon Beurlen, 1928 
Type species: Nodoprosopon ornatum (von Meyer, 1860) 

Fig. 6; Fig. 17 E-I

Diagnosis: Carapace elongate, quadrangular, front wide; orbital 
grooves delimited with a ridge or a serrated margin.
Remarks: Eight species have been recognised; four other assigned 
to this genus with a question mark.
Distribution: Europe; Middle and Upper Jurassic.

Genus Lecythocaris von Meyer, 1860 
Type species: Lecythocaris paradoxa von Meyer, 1860 

' Fig. 7; Fig. 17 J

Diagnosis: Carapace broadly pentagonal, strongly areolated; bran
chial region swollen; large, bilobate rostrum.
Remarks: One species has been recognised.
Distribution: Europe; Upper Jurassic.
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Fig. 6. Nodoprosopon ornatum  (von Meyer). Kimmeridgian, 
Orlinger Tal, Baden-Wtirtemberg, reconstruction after several 
specimens (after Wehner, 1988); a -  dorsal view; b -  lateral view. 
Length of scale bar -  2 mm

Fig. 7. Lecythocaris paradoxa  von Meyer. Reconstruction after 
several specimens, Upper Jurassic, Europe (after Wehner, 1988); 
dorsal view. Length of scale bar -  2 mm

Fig. 8. Vectis wrighti Withers. Lower Aptian, Isle of Wight, 
England (after Glaessner, 1969); a -  dorsal view; b -  lateral view; c 
-  frontal view. Length of scale bar -  1 mm

Fig. 9. Rathbunopon polyakron Stenzel. Cenomanian, Travis 
county, Texas (after Glaessner, 1969); dorsal view. Length of scale 
bar -  3 mm

Genus Vectis Withers, 1946 
Type species: Vectis wrighti Withers, 1946 

Fig. 8

Diagnosis: Ovoid carapace, widest at the metabranchial region; 
distinct and tumid lobes; lateral margin marked by tubercles, deep 
orbital sockets.
Remarks: Three species have been recognised.
Distribution: Europe; Aptian to Albian.

Genus Oonoton Glaessner, 1980 
Type species: Oonoton woodsi Glaessner, 1980

Diagnosis: Ovoid carapace, without sharp lateral margins; short 
posterior margin, truncated triangular rostrum with a transverse 
grooves; mesogastric lobe long and narrow. Carapace surface 
granulated.
Remarks: One species has been recognised. This genus is similar 
to Vectis but differs from it in details of shape and surface sculp
ture (e.g., posterior margin not as long as in Vectis).
Distribution: Australia; Albian.

Genus 1 Rathbunopon Stenzel, 1945 
Type species: Rathbunopon polyakron Stenzel, 1945 

Fig. 9

Diagnosis: Carapace ovoid to subquadrate, evenly arched in trans
verse section; rostrum steeply downtumed, grooved triangular; or
bital depression well defined; no distinct lateral margins. 
Remarks: Bishop (1986a) doubts its prosopid affinity. Four spe
cies have been recognised.
Distribution: Europe, North America; Albian to Cenomanian.

Genus Wilmingtonia Wright & Collins, 1972 
Type species: Wilmingtonia satyrica 

Wright & Collins, 1972 
Fig. 10

Diagnosis: Carapace rectangular with strong areolation; blunt, 
downtumed front; incomplete but distinct orbital grooves. 
Remarks: One species has been recognised.
Distribution: Europe; Cenomanian.
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Fig. 10. Wilmingtonia satyrica  Wright & Collins. Cenomanian, 
Wilmington, England (after Wright & Collins, 1972); a -  dorsal 
view; b -  lateral view; c -  frontal view. Length o f scale bar -  10

Fig. 13. Coelopus hoheneggeri (Moericke). Upper Tithonian, 
Czech Republic (after Wehner, 1988); a -  dorsal view; b -  lateral 
view; c -  frontal view. Length o f scale bar -  2 mm

Fig. 11. Ekalakia lamberti Bishop. Campanian or Maastrichtian, 
eastern Montana, U.S.A. (after Bishop, 1976); dorsal view. Length 
o f scale bar -  4 mm

Fig. 12. Pithonoton marginatum  (von Meyer). Reconstruction 
after several specimens; Kimmeridgian to Tithonian, Europe (after 
Wehner, 1988); a -  dorsal view; b -  lateral view; c -  frontal view. 
Length o f  scale bar -  4 mm

Fig. 14. Longodromites excisus (von Meyer). Reconstruction af
ter several specimens; Oxfordian to Tithonian, central Europe (af
ter Wehner, 1988); a -  dorsal view; b -  lateral view; c -  frontal 
view. Length o f scale bar -  3 mm

Genus ?Ekalakia Bishop, 1976 
Type species: Ekalakia lamberti Bishop, 1976 

Fig. 11

Diagnosis: Carapace ovate, nearly circular with protruding rectan
gular anterior part; carapace strongly convex transversally; equally 
deep, subparallel, U-shaped branchiocardiac and cervical grooves; 
rostrum downtumed with median sulcus.
Remarks: One species has been recognised.
Distribution: North America; Campanian or Maastrichtian.

Subfamily PITHONOTINAE Glaessner, 1933

Diagnosis: Carapace generally smooth; wide fronto-orbital mar
gin, often flat or subcylindrical; lateral margins present, sometimes 
well developed.
Distribution: Europe, North America, Antarctica; Middle Jurassic 
to Paleocene (Danian).

Genus Pithonoton von Meyer, 1842 
Type species: Pithonoton marginatum  (von Meyer, 1842) 

Fig. 12; Fig. 17 K, L; Fig. 18 A -E

Diagnosis: Carapace smooth or finely tuberculated, ovoid or sub
pentagonal, slightly or quite strongly convex; lateral margins pres
ent at the anterior and median parts, often quite distinct, sometimes 
obscure; rostrum bilobate; well delimited, orbital grooves very 
long.
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Fig. 15. Plagiophthalmus oviformis Bell. Cenomanian, W il
mington, England (after Wright & Collins, 1972); a -  dorsal view; 
b -  lateral view; c -  frontal view. Length o f scale bar -  5 mm

Fig. 16. Glaessneropsis heraldica (Moericke). Tithonian, Czech 
Republic (after Wehner, 1988); dorsal view. Length o f scale b a r -
2 mm

Remarks: This genus includes thirteen species (one designated as
cf).
Distribution: Europe; Middle Jurassic to Cenomanian.

Genus Coelopus Etallon, 1861 
Type species: Coelopus jo ly i Etallon, 1861 

Fig. 13; Fig. 18 F

Diagnosis: Carapace subquadrangular, with weakly developed lat
eral margins at the anterior and median part; parallel branchiocar- 
diac and cervical furrows closely placed; rostrum small, triangular; 
orbital grooves deep and short, well delimited; carapace smooth or 
finely granulated.
Remarks: Four species have been recognised.
Distribution: Europe; Middle to Upper Jurassic.

Genus Longodromites Patrulius, 1960 
Type species: Longodromites excisus (von Meyer, 1857) 

Fig. 14; Fig. 18 G

Diagnosis: Carapace suboval, elongate with poorly developed lat
eral margin; short, round orbital grooves, with small tooth on the 
supraorbital margin; rostrum downtumed, bilobed, wide. The 
branchial regions triangular, delimited by curved and ridged poste
rior margin.
Remarks: Three species and one subspecies have been recog
nised.

Distribution: Europe; Upper Jurassic.

Genus ?Microcoiystes Fritsch, 1893 
Type species: Microcorystesparvulus Fritsch, 1893

Diagnosis: Carapace small elliptical with very large orbits, bosses 
raised mesogastric and cardiac.
Remarks: This genus is frequently assigned to Dromiidae. One 
species has been recognised.
Distribution: Europe; Coniacian.

Genus Plagiophthalmus Bell, 1863 
Type species: Plagiophthalmus oviformis Bell, 1863 

Fig. 15

Diagnosis: Carapace elliptical or subquadrangular, elongate, 
strongly convex; lateral margins well developed even behind the 
branchiocardiac furrow; carapaces may have spines. Branchiocar- 
diac and cervical farrows well, subequally developed; no distinct 
depressions at the posterior margin for the last pereiopods. 
Remarks: This is the only known prosopid surviving the Creta
ceous/Tertiary boundary (we regard the Eocene-Oligocene Noet- 
lingia, sometimes assigned to prosopids, as an aberrant dromiid). 
Six Cretaceous and one Danian species have been recognised (Se- 
gerberg, 1900; Woodward, 1901; Wright & Collins, 1972; Collins 
& Jakobsen, 1994; Jakobsen & Collins, 1997).
Distribution: Europe, North America, Antarctica; Barremian to 
Danian (Lower Palaeocene).

Subfamily GLAESSNEROPSINAE Patrulius, 1960

Diagnosis: Carapace subquadrate or elliptical, convex, ornamen
ted, with very wide, crown-shaped rostrum; three strong orbital 
lobes.
Distribution: Europe; Upper Jurassic.

Genus Glaessneropsis Patrulius, 1960 
Type species: Glaessneropsis heraldica {Moericke, 1889) 

Fig. 16; Fig. 18 H

Diagnosis: Carapace ovoid or subrectangular, convex; branchial 
region slightly swollen; rostrum large, crown-shaped, three orbital 
lobes over the orbital grooves; cervical and branchiocardiac 
grooves subparallel; surface o f the branchial region finely granu
lated.
Remarks: One species has been recognised.
Distribution: Europe; Upper Jurassic.

ORIGIN, CLOSEST RELATIVES, 
PROBABLE DESCENDANTS

by P. Muller

The following ancestor-descendant relationships are 
based only or mainly on palaeontological-morphological 
evidence (Fig. 19). Evidently, parallel or converging trends 
in morphological evolution, even in larval development, 
may deceive both palaeontologists and zoologists. We think 
it will be a task for the future to harmonise palaeontological 
evidences with views of zoologists, if  possible based on 
DNA sequencing. Anyway, for the moment it is clear that 
palaeontology may be the only potential tool to validate 
evolution in real time.

Withers (1932) described the Early Jurassic Eocarcinus
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Fig. 17. Selected species o f  the family Prosopidae (subfamily: Prosopinae -  A-J; Pithonotinae -  K, L) (after Wehner, 1988). A. Proso- 
pon aculeatum  von Meyer (neotype), Malm e, Orlinger Tal at Ulm (Germany), Museum Tubingen, carapace length (Cl) -  6 mm; B. Proso- 
pon protuberosum  W ehner (holotype -  silicon cast o f concave form), Malm 8, Saal at Kelheim (Germany), private collection (Sylla/ 
Arget): Nr. 1, Cl -  about 3 mm; C. Prosoponpunctatum  von Meyer (neotype), Tithonian, Kotzobenz (Czech Republic), Bayerische Staats- 
sammlung fur Palaontologie (Munich) (BSP): AS III 307, Cl -  12.5 mm; D. Foersterici biburgensis Wehner (holotype), Malm (3, Biburg at 
WeiBenburg (Germany), BSP: 1980 XXX 514, Cl -  8 mm; E. Nodoprosopon heydeni (von Meyer), Malm S, Petersbuch/Michellohe (Ger
many), BSP: 1988 I 89, Cl -  7 mm; F. Nodoprosopon spinosum  (von Meyer) (neotype), Malm p. Biburg at WeiBenburg (Germany), BSP: 
1988 XXX 528, Cl -  8 mm; G. Nodoprosopon ornatum  (von Meyer), Tithonian, Willamowitz (Czech Republic), BSP: AS III 317, Cl -  5 
mm; H. Nodoprosopon torosum  (von Meyer), Malm |3, Raitenbach/Gersdorf (Germany), BSP: 1962 I 528, Cl -  13 mm; I. Nodoprosopon 
mirum  (Moericke), isopod-infected specimen, Malm §, Geislingen at Steige (Germany), Staatliches Museum fur Naturkunde (Stuttgart) 
(SMNS): 61671, Cl -  15 mm; J. Lecythocaris paradoxa von Meyer (neotype -  silicon cast o f concave form), Malm e, Orlinger Tal at Ulm 
(Germany), Museum Tubingen, Cl -  5 mm; K, L. Pithonoton insigne (von Meyer) ( K -  dorsal view, L -  lateral view), Malm 8, Nusplingen 
(Germany), SMNS: 61666, Cl -  16 mm
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Fig. 18. Selected species o f  the family Prosopidae (subfamily Pithonotinae -  A-G; subfamily Glaessneropsinae -  H) (after Wehner,
1988); A. Pithonoton aequilatum  (von Meyer), Malm p, Biburg at WeiBenburg (Germany), BSP: 1980 XXX 480, carapace length (Cl) -  6 
mm; B. Pithonoton marginatum  (von Meyer), Tithonian, Stramberk (Czech Republic), Museum Brussel: Nr. 107; C. Pithonoton serratum  
(Beurlen), Malm 8, Geislingen at Steige (Germany), Museum Tubingen, Cl -  7 mm; D. Pithonoton hidentatum  (Reuss), Tithonian, Murles 
at Montpellier (France), BSP: 1988 I 91, Cl -  11 mm; E. Pithonoton grande (von Meyer) (lectotype). Malm e, Orlinger Tal at Ulm (Ger
many), BSP: 1881 IX 678, Cl -  14 mm; F. Coelopus hoheneggeri (Moericke) (holotype), Tithonian, Koniakau (Czech Republic), BSP: AS
III 310, Cl -  7 mm; G. Longodromites excisus (von Meyer), isopod-infected specimen, Oxfordian, Spielberg at Hahnenkamm (Germany), 
BSP: 1988 I 90, Cl -  8 mm; H. Glaessneropsis heraldica (Moericke) (holotype), Tithonian, Koniakau (Czech Republic), BSP: AS III 306, 
Cl -  4 mm

praecursor Withers, based on well preserved specimens and 
Forster (1979b) described additional specimens. Both 
authors agree that this form is in many respects transitional 
between the macruran Glypheoidea and the early brachyu- 
rans, i.e. the Prosopidae (Fig. 20). This view became widely 
accepted suggesting that the origin o f Dromioidea is quite 
clear, and is at least not in contradiction with palaeontologi
cal-morphological observations, in spite o f some doubts 
(e.g., Stevcic, 1971). Eocarcinus is transitional in many of 
its observable traits between the glypheoid, Middle Triassic 
Pseudopemphix and the prosopids, especially the earliest 
known species, Eoprosopon klugi, but a sudden reduction 
and displacement, as well as total disappearence o f the post- 
cervical furrow seems to mark a profound change during 
this stage o f evolution (Fig. 20).

Similarity o f early Galatheoidea to the earliest pro
sopids and to their probable ancestors (Forster, 1985b) sug
gests their common origin. Middle Jurassic Gastrodorus 
spccies, recently assigned to Galatheidae, is similar to Eo
carcinus in its carapace form, well developed cardiac fur
row, and in the shape of cervical and branchiocardiac fur

rows. Further Forster (1985b) suggests that Gastrodorus 
may be close to the ancestors o f raninids, as it reveals simi
larities to the Cretaceous raninid genus Notopocorystes. 
Possibly it is not accidental that just these two probably con
stitute closely related groups (Brachyura and Galatheoidea) 
which were successful in brachyurisation.

The very close relationship of prosopids and the Ho- 
molodromiidae is universally accepted and seems to be well 
established by the high degree o f similarity in carapace 
traits, patterns o f furrows, ventral parts, and, partly, chelae 
as well. Wehner (1988) emphasized the close morphologi
cal similarity o f Foersteria and Homolodromia, suggesting 
that the ancestors o f homolodromiids might be close to Fo
ersteria.

It is possible that cyclodorippoids may be derived in a 
similar way from prosopids, without a possibility for docu
menting this lineage in detail. Tavares (pers. comm., 1995) 
has suggested that Binkhorstia, Torynomma, Dioratiopus, 
Mithracites, Falconoplax and Eodorippe should be ex
cluded from the Cyclodorippoidea, and only some Tertiary 
Cymonomus and Tymolus fossil species should be regarded
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Fig. 19. Sketch of evolutionary relationships between prosopids, 
their presumed ancestor and descendants, based on their morpho
logy

as belonging to that superfamily. These are both morpho
logically and temporally too distant from prosopids to rec
ognise their exact relationship. The groove pattern and cara
pace form, apart from its flatness, o f Dioratiopus much re
sembles that of some Prosopon and Nodoprosopon species 
(Wright & Collins, 1972). As Dioratiopus is excluded from 
this cyclodorippoids, this does not seem to offer a key for 
the origin o f this superfamily.

Dromiids seem to be closely related to prosopids. 
Wright & Collins (1972) proposed that Mesodromilites, the 
earliest known crab (Albian) assigned to the Dromiidae, 
might be a descendant o f Rathbunopon. In our view, Rath- 
bunopon seems to be too specialised to be an ancestor of 
dromiids. Instead, there are a lot o f traits common between 
the Pithonotinae and Dromiidae. Pithonoton and Plagioph- 
thalmus in particular, seem to be close to dromiids, having

an almost identical groove system, similar orbital grooves, 
and in some cases dromiid-like anterolateral spines as well. 
Further, young specimens of Mesodromilites have an elon
gated carapace in outline, quite close to Plagiophthalmus 
species. A similar, allometric growth is observed in Eocene 
Dromilites species (Wright & Collins, 1972). Hypotheti
cally slight modification in carapace form (getting a circular 
outline, a shorter and spinose fronto-orbital margin) o f a 
Pithonotinae species would result in a typical dromiid cara
pace.

Wehner (1988) proposed a prosopid origin o f the Ho- 
molidae through Laeviprosopon and Homolopsis (cf. also 
Collins, 1997), following earlier authors cited by her. The 
carapaces of species belonging to these genera are ex
tremely similar to Prosopon or Longodromites, but a clear 
presence o f the linea homolica indicates their homolid 
status. Thus, this transition seems also quite probable, based 
on a wide variety of similar morphological traits. Wehner 
(1988) suggested also a prosopid origin for the Latreilliidae 
(see also Collins, 1997) based on a striking similarity of 
carapace outline, long rostrum, and strong, similar orna
mentation o f Nodoprosopon ornatum (von Meyer) and 
Heeia villersensis (Hee). Wright & Collins (1972) consid
ered Heeia as belonging to the Latreilliidae.

The Dynomenidae as accepted by Glaessner (1969), in
clude a set o f genera (Cyclothyreus and Palaeodromites, 
Figs 21, 22, and Dromiopsis) probably closely related to the 
prosopids, more specifically to the Pithonotinae. As Wright 
& Collins (1972: 48) point out, “the shape of the carapace is 
indeed the only important character that divides Dynomeni
dae from Pithonotinae”. The dynomenid position of the 
three genera mentioned, however, might be a matter o f de
bate, despite their apparent by close relationships to that 
family.

Wright & Collins (1972) proposed a prosopid through 
dynomenid origin for the Xantidae, via Palaeodromites and 
Xanthosia. The carapace form and groove pattern o f some 
Palaeodromites spp. seem indeed to be very close to those 
of Xanthosia forms. This last-mentioned genus was as
signed by them in the Xanthidae. They proposed another, 
also dynomenid lineage leading to the Carpiliidae through 
Diaulax, Caloxanthus and Paleoearpilius. These proposed

Fig. 20. Dorsal view o f decapod carapaces , illustrating the presumed origin and early evolution of crabs (pc -  postcervical groove, one 
o f the most important line in phylogeny o f decapods); a -  Pseudopemphix, Middle Triassic; b -  Eocarcinus, Lower Jurassic; c -  Eoproso- 
pon, Lower Jurassic; d -  Prosopon, Upper Jurassic; e -  Pithonoton, Upper Jurassic (after Forster, 1985a, 1986)
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Fig. 21. Cyclothyreus reussi (Gemmellaro). Tithonian, Czech 
Republic (after Glaessner, 1969); dorsal view. Length of scale bar 
-  10 mm

Fig. 22. Palaeodromites incertus (Bell). Cenomanian, England 
(after Glaessner, 1969); dorsal view. Length of scale bar -  5 mm

lineages are based on carapace morphology, apparently 
similar in subsequent members. However, these relation
ships seem to need additional validation.

Similarly, the origin o f Calappoidea seems not to be 
well documented, although Forster (1968) (discussed by 
Wright & Collins, 1972) suggests a dynomenid (Palaeodro
mites) origin for Paranecrocarcinus, the earliest known ca- 
lappoid. Furthermore palaeontological evidence strongly 
suggests a calappoid origin for raninoids.

ECOLOGY AND BIOGEOGRAPHY
by M. Krobicki (with G. W ehner’s data)

Our knowledge of early, Jurassic crabs, is still rudimen
tary, based mainly on relatively few fossil occurrences. De
spite the large number of modem crab species, about 4,5Q0, 
we know little about their earliest progenitors. These results 
in part from their very low fossilisation potential (Schafer, 
1951), as discussed below, while a marked facies control is 
also a factor. This facies restriction is well demonstrated by 
European Jurassic prosopids. Examples discussed below are 
primarily based on Late Jurassic prosopids from Poland and 
Germany, whose geological setting allows reconstruction of 
their palaeoecology.

TAPHONOMY

The fossil record o f decapods seems to be very poor 
when compared to that o f most other shelled marine inverte
brates. This is mainly due to their poor preservational poten
tial. Carapaces and chelae o f decapods have a proportion
ately large surface relative to their weight, meaning they are 
easily earned to the sediment surface until they are eventu
ally destroyed. Consequently, these parts are embedded 
generally only in sediments deposited on low-energy condi
tions (Schafer, 1951). Bioturbation often destroys the frag
ile tests (cf. Plotnick et al., 1988) even after embedding. In 
this way, large tests (carapace width over about 5 cm) are 
positively sorted during taphonomic processes (Muller,
1993). As a result, decapods have a higher chance to be pre
served on uneven bottoms containing low-energy traps 
(“pockets”) in which the tests may be washed in, quickly 
buried, and preserved in internally poorly sorted and, as a 
rule, non-bioturbated sediments. Such conditions are wide
spread only on reefs and reef-like structures (Muller, 1993).

In the Oxfordian limestones o f the southern Poland (vi
cinity of Kraków -  see below), shrimps and lobsters occur 
together with prosopids (Krobicki, 1994a; Krobicki & Mul
ler, 1998a, b). These three major decapod crustacean life- 
groups (the shrimps, lobsters, and crabs) differ basically in 
their fossilization potential. The first group is represented 
by actively swimming pelagic forms with a very thin cu- 
ticule or exoskeleton. Plotnick (1986), who studied taphon- 
omy o f modem shrimps, suggests that disturbances caused 
by scavengers and/or burrowing infauna are the major fac
tor in destruction of buried arthropod remains. The time 
needed for decomposition and disintegration o f shrimp bod
ies is less than nine days (Bishop, 1986b; Plotnick, 1986). 
The mode o f life o f shrimps and their thin cuticles make the 
probability of fossilisation very low. Therefore, the fossil 
record of natant decapods is extremely poor. More than 200 
modem species are known, but only 30 fossil species 
(13.4%) have been described (Plotnick, 1986). Such a low 
chance o f fossilization is limited to “exotic preservational 
environments” (Bishop, 1986b: 329).

From Plotnick’s (1986) observations it may be con
cluded that the fossilisation potential of crabs and lobsters is 
much higher than that of shrimps (see also Bishop, 1986b). 
Thus, the presence o f shrimps in the small sponge bioherms 
o f massive limestones in the vicinity o f Kraków (Dolina 
Szklarki valley) indicates a relatively high probability of 
fossilisation o f decapods in this environment. The cuticle of 
decapods is composed of chitin and protein, which is fre
quently calcified (Richards, 1951). Decomposition o f the 
chitin by fungi, bacteria, actinomycetes, nematodes and pro
tozoa (Plotnick, 1986) hinders preservation o f arthropod re
mains. Basan & Frey (1977) suggest that the major factor in 
the destruction of these remains is the dissolution o f calcite 
in the exoskeleton (Speyer, 1991; Plotnick et al., 1988). In 
comparison with the so-called fossorial “shrimps” (Calli- 
anassa, Ctenocheles, Thalassina, and Upogebia), the true 
shrimps have a lower fossilization potential, while crabs and 
lobsters have a better one.

Along with biological decomposition of carapaces, the 
Mesozoic prosopid tests suffered from physical disturbance,
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Fig . 23. Taphonom ic conditions o f  crab rem ains in relation to 
rate o f  sedim entation, physical and b iological processes. Exam ples 
from  Poland: 1 -  F lysch Carpathians (O ligocene), Jerzm ańska 
(1967); 2 -  O xfordian and T ithonian  crabs (this paper); 3 -  Fore- 
C arpathian Depression (M iocene), Forster (1979a); 4 -  Fore- 
Carpathian D epression (M iocene), Radw ański (1970)

destructive transport, chemical breakdown, and bioturba- 
tion. The only way to avoid disintegration under these con
ditions is fast burial o f  carapaces or their preservation in 
burrows. Burrowing is widespread among lobsters (e.g., 
within the modem genera Nephrops and Homarus and Cre
taceous Linuparus\ see Pemberton et al., 1984), shrimps 
(mainly Callianassa, Upogebia and Thalassina, which are 
responsible for many crustacean-type ichnofossils; cf. Frey 
& Howard, 1969; Frey etal., 1978; Forster & Barthel, 1978) 
and numerous crabs (mainly species o f the genera Uca, 
Ocypode, Sesarma, Macrophthalmus and others; cf. Frey et 
al., 1984; Dworschak & Rodrigues, 1997). On the other 
hand, the decapod remains preserved within their burrows 
are very rare: several species o f the lobster genus Glyphaea 
(e.g., Sellwood, 1971; Bromley & Assgard, 1972), shrimps 
o f the genus Callichirusl (Stilwell et al., 1997), Cambarus? 
(Hasiotis & Mitchel, 1989), modem species Axianassa aus
tralis Rodrigues & Shimizu (Dworschak & Rodrigues,
1997), and crabs (e.g., Longusorbis, Antarctidromia) (Rich
ards, 1975; Forster et al., 1987). However, up till now no di
rect evidence for burrowing has been found among the Ju
rassic prosopids. Possibly, the only chance for the preserva
tion of crab fragments was fast burial o f their carapaces af

ter death or moult, particularly in sediments which were 
subsequently not bioturbated or redeposited (cf. Plotnick et 
al., 1988 for concise review o f moult cycle = ecdysis, and 
their significance in the fossil record). Such sediments were 
frequently deposited within sponge bioherms. Additionally, 
the massive structure of these buildups might protect the re
mains from scavengers.

Warner (1977) distinguished four modes o f life o f mod
em crabs: (1) walking, running, and climbing, (2) swim
ming, (3) burrowing, and those (4) incorporating camou
flage. Prosopids probably belonged to the first or fourth 
group. The analysis o f the Upper Jurassic material from 
southern Poland suggests that post-mortem preburial inter
actions between organisms and the environment (Krobicki 
& Muller, 1998a, b) were important factors in the formation 
o f a fossil thanatocenosis (cf., Lawrence, 1968). This may 
be concluded from the observations o f a totally accidental 
occurrences o f crab remains in cyanobacterial-sponge bio
herms and/or biostromes.

The hydrodynamic energy of the environment caused 
disintegration o f individual fragments. After comparing the 
Oxfordian and Tithonian fossils from Poland with other, 
mainly Tertiary examples from Poland, a schematic model 
is proposed to explain the relationships between tapho
nomic processes and biological-sedimentological factors. 
Four categories o f decapod remains have been distinguished 
(Fig. 23): 1 -  carapace with legs and abdomen; 2 -  carapace 
without legs and abdomen; 3 -  claws or tips o f fingers; 4 -  
trace fossils o f crabs. Considering all possible means o f de
struction, it seems that the intensity of bioturbation and mi
crobiological decay are of the most crucial biostratinomical 
factors. Their higher intensity decreases the chances for 
preservation of crab fossils (e.g., Plotnick et al., 1988; Hei- 
koop et al., 1997). The carapaces may be completely elimi
nated from a thanatocenosis and, eventually, even the most 
resistant elements as chelae or finger tips may be absent 
(Speyer, 1991).

In the described case from the vicinity o f Krakow, in
tensive burrowing and bioturbation are common within 
platy limestones (e.g., ichnogenus Thalassinoides). Glyphe- 
oids might have created some or even most o f these bur
rows, despite the absence of their fossils within them. The 
structures prove that the deeper parts o f the sediment were 
colonized by burrowing animals. The intensive bioturbation 
o f the top layer led to its homogenisation. The lack o f an ini
tial lamination also results from bioturbation (Bromley, 
1990; Hoffmann & Uchman, 1992).

When hydrodynamic energy increased, even living de
capods could be cmshed into pieces and, therefore, the Ju
rassic prosopids tended to take refuge within biogenic car
bonate buildups, which were largely resistant against me
chanical destruction. Contrary to the processes mentioned, 
any increase in the sedimentation rate was protective, result
ing in a positive taphonomic feedback (Fig. 23) (cf. Bishop,
1987).

Rarely, fossil crab-rich deposits may be found. For in
stance, the so-called Dakoticancer assemblage (the Upper 
Cretaceous Pierre Shale, South Dakota) reveals an astonish
ing abundance. Bishop (1981) collected five thousand deca
pods from this formation. Such decapod-rich assemblages
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seldom appear in the fossil record. Another example is the 
formation o f  carbonate or phosphate concretions around 
dead individuals, protecting tests effectively from further 
disintegration. Such concretions positively facilitate recog
nition and collecting o f fossil decapods (cf. Speyer, 1991; 
Feldmann et al., 1993; Heikoop et al., 1997). Due to such 
preservation there are known decapod-rich assemblages 
from various sedimentary environments (Cretaceous exam
ples are given by Bishop, 1981, 1986b; Tertiary by Mun- 
dlos, 1975; Forster et al,. 1987). In extreme cases, excep
tional preservation may took place, e.g., complete speci
mens o f syncarid (Palaeocaris typus Meek & Worthen) or 
paleocarid (Belotelson magister Packard) shrimps, cycloid 
maxillopodan crustaceans (Cyclus, Halicyne, Apionicon) or 
phyllocarid crustaceans o f genus Kellibrooksia from the 
Middle Pennsylvanian o f NE Illinois (Mazon Creek) (Baird 
e ta l,  1985,1986; Baird, 1997; Schism et al., 1997) and ge
nus Dithyrocaris from the uppermost Westphalian o f Eng
land (Anderson et al., 1999), suggesting very rapid burial 
and an immediate formation o f concretions. Sporadically 
decapod remains are also found within cephalopods and 
other organisms (as scavengers), but these events need ex- 
tremaly rapid burial processes (cf. Tshudy et al., 1989; 
Fraaye & Jager, 1995).

Jurassic prosopids have never been found within con
cretions. Consequently, they have been preserved as de
tached carapaces or limb parts, frequently as casts only. 
This is the reason for a relatively poor fossil record of the 
Jurassic prosopids, while, furthermore, some o f the species 
are known from one or few specimens only. This, o f course, 
hinders palaeobiological studies and reconstruction of phy
logenetic relationships, precluding possibilities o f recogni
tion of variability within species, ontogenesis, aut- or syne- 
cology, etc. (Forster, 1985a, 1986). Their generally poor 
preservation also restricts palaeoecological study.

ECOLOGY AND STRATIGRAPHIC 
DISTRIBUTION OF PROSOPIDS

Comparison of modem and Late Jurassic environments, 
leads to the conclusion that living and sheltering within 
reefs or reef-like structures was an effective defense mecha
nism against destructive physical and biological factors. 
Currently, such phenomena are known to occur on a large 
scale. For instance the widespread Indo-west Pacific genus 
Trapezia massively lives within colonies o f Pocillopora 
corals (e.g., Warner, 1977). Another type of commensalism 
is that o f hepalocarcinid crabs with pocciloporid corals. 
Prahl (1983) illustrated members o f the Hepalocarcinidae 
family (e.g., Hepalocarcinus marsupialis Stimpson, Pseu- 
docryptochirus crescentus (Edmonson)) living in caverns of 
galls in coral colonies, where the females pass their entire 
lives. Bishop (1986b) mentioned shallow-water polychaete 
reefs, where 29 species o f decapods were found; out o f them 
25 lived exclusively within reefs (see also Bertini et al., 
1998; Sousa Dias & Paula, 1998). Oyster crabs (Panopeus 
herbstii Milne-Edwards) permanently dwell within oyster 
banks off the coast o f G ulf o f Mexico (Wells, 1961). They 
coexist with blue crabs (Callinectes sapidus Rathbun) 
which may even effectively limit the oyster distribution,

particularly that o f young specimens. In turn Eurypanopeus 
depressus (Smith) is a scavenger, usually hiding under 
sponges and in oyster clusters, but Pinnotheres ostreum Say 
lives as a commensal (or parasite) in the mantle cavities of 
oysters (Wells, 1961). Within the Danian mussels com
monly occur Pinnotheres sp. remains. Some crabs utilise 
other organisms for camouflage; e.g., Dromiidae, as the 
sponge crab Cryptodromia hilgendorfi de Mann (probably a 
distant descendant of Jurassic prosopids), living off the 
Australian coast, is such a spectacular example, using spon
ges and compound ascidians both as places to live in and for 
concealment (McLay, 1982, 1983). This species exploits 
mainly sponges, especially o f genus Suberites, in a com
mensal relationship. However, the pinnotherid crabs Pin
notheres laquei Sakai live within the mantle cavity o f the 
terebratulid brachiopods Laqueus rubellus (Sowerby), with
out visible deformations both valves and lophophore loop, 
and represent the commensal too (Feldmann et al., 1996).

Tertiary strata o f the Paratethys include numerous ex
amples of biogenic buildups (reefs, bioherms, biostromes, 
and banks) were inhabited or utilised by decapod crusta
ceans. Muller & Collins (1991) described a rich Late Eo
cene fauna associated with corals from Hungary, including 
Tetralia species: the extant representatives of which genus 
are obligate commensals with corals. A case similar to that 
o f extant Trapezia species was suggested for the Middle 
Miocene Paratethyan Trapezia glaessneri Muller, associ
ated with seriatoporid coral Stylophora subreticulata Reuss 
within the same reef bodies (Muller, 1984). It is known that 
Trapezia species are commensal with seriatoporid corals 
(Garth, 1974). Yanakevich (1969) described crabs (among 
others Daira) from the Miocene (Badenian) bioherm lime
stones of NW  Moldavia, which occur together with rich bi
valve fauna. Neogene Daira in Europe and in the Indo-west 
Pacific seems to be restricted to reef structures. Numerous 
fragments o f crabs (mainly chelae) were found in the Polish 
part o f the Carpathian Foredeep by Forster (1979a), some of 
which came from bryozoan-red algal reefs and small coral 
patch reefs (Tarbellastrea reussiana Milne-Edwards & 
Haime). In Late Pleistocene o f Oregon, pinnotherid crabs 
Pinnixa faba  (Dana) occur within the pelecypods Tresus ca- 
pax (Gould) (Zullo & Chivers, 1969).

Most prosopid species were found in Upper Jurassic 
limestones, deposited on deep sublittoral to littoral settings, 
abundantly containing sponges, and sporadically herma- 
typic corals as well. A part o f these limestones were formed 
on muddy to sandy bottoms, but most were formed in bio
herms or true reefs. This environment included a multitude 
o f habitats, which was characterised by a high degree of 
substrate complexity, offering shelter, but almost univer
sally retaining some internal patches with soft sediment for 
burrowing animals. Although it is difficult to reconstruct the 
ecology o f individual prosopid species, their high diversity 
o f form and abundance may well be connected to this mani
fold environment. The brachyuran body might have helped 
adaptation to these environments in many ways. Possibly, 
the more compact body of crabs, if compared to lobsters and 
shrimps, enabled easier modes of locomotion, concealment, 
or other means o f self-protection, and thus offered fewer 
possibilities for attack by predators when compared to mac-
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niran decapods. On the other hand, some are quite spiny. 
The great success o f the brachyurans is evident from the 
enormous taxonomic and morphological diversity o f early 
and late crabs (Forster, 1985a).

Some early species, including the earliest prosopid, Eo- 
prosopon klugi and the Cretaceous Ekalakia lamberti lived 
on soft, siliciclastic substrates, indicating that early crabs 
were by no means restricted to bottom with carbonate sedi
ments, or to bioherms. Cretaceous forms occur only excep
tionally in reefal facies (Via Boada, 1981).

Middle Jurassic
All species of Middle Jurassic Prosopidae described so 

far come from shallow or moderately deep marine environ
ments. The oldest prosopid species, Eoprosopon klugi from 
the Upper Pliensbachian o f Franconia, probably lived in the 
same habitat (on a silty sea floor) as did the first known 
crab, Eocarcinus praecursor from the late Early Pliensba
chian. The mode of life o f prosopids could be similar to that 
o f their presumed ancestors (Pemphicidae) who were proba
bly also shallow water carnivores, herbivorous, or scaveng
ing organisms. Considering the poor geological record of 
Middle Jurassic prosopids, it is difficult to make any deduc
tions about their palaeoecology. However, most seem have 
lived in shallow, warm waters within organic buildups such 
as coral limestones in France (Foersteria audnini (Deslong- 
champs), Coelopus bigoti Hee, C. moutieri (Hee), Nodopro- 
sopon langrunensis (Hee)) and Tanzania (Foersteria lugo- 
baensis (Forster)), or brachiopod shell beds in Germany and 
Austria (Nodoprosopon! vilsense (Stolley)) (Forster, 
1985b).

Upper Jurassic
The very strong and sudden development of prosopids 

took place during the Late Jurassic, probably due to the vast 
expansion o f sponge, sponge-coral, or coral biohermal and 
reef structures in Europe, and possibly, elsewhere on the 
margins o f the Tethys Ocean (Krobicki & Muller, 1998a, b, 
c). A wide variety o f different environments were offered 
here, enabling the survival o f the small crabs and promoting 
their evolution. The family flourished during this time as it 
is reflected by the high number o f species and specimens.

Examples of Oxfordian, Kimmeridgian, and Tithonian 
environments where prosopids lived are presented below. 
Reconstructions were based on investigations of two 
authors (G. W. and M. K.), and supported by the analyses of 
numerous literature data.

Oxfordian
The Oxfordian sponge megafacies is widely spread in 

Europe from Portugal to Romania. It was formed in a deep- 
neritic environment, parallel to the northern margin o f the 
Tethys. The first numerous Oxfordian prosopids occur in 
small sponge bioherms o f Middle Oxfordian (Poland) and 
Upper Oxfordian (Germany) age; in both cases the buildups 
are isolated bodies within platy limestones.

Poland. Oxfordian strata are developed in three facies 
in the southern part o f the Polish Jura, around Kraków (Figs 
24-26). They begin with (i) well-bedded micritic, platy 
limestones which were initially deposited in the Middle Ox

fordian, and contain numerous ammonites, rare benthic 
fauna (brachiopods, bivalves), and o f decapods (glypheoid 
lobsters). Subsequently, the massive limestones (ii), primar
ily representing small sponge bioherms (ca. 2 m high and 
3-4  m wide), were developed within these limestones. The 
first crabs in this area, Pithonoton serratum (von Meyer), P. 
insigne (von Meyer), Nodoprosopon heydeni (von Meyer), 
and rare shrimps (Aeger sp.) have been found only in these 
small, loose sponge bioherms, while isolated lobsters (Gly- 
phea sp.) exclusively occur within platy limestones sur
rounding the bioherms (Dolina Szklarki valley; Figs 24-26; 
Krobicki, 1994a; Krobicki & Muller, 1998a, b). Similar re
lations were recognised in other areas o f the Polish Jura and 
in the south-western Mesozoic margin o f  the Holy Cross 
Mountains (central Poland). At these locations numerous 
crab fauna (mainly prosopids) has been described from the 
Middle and Upper Oxfordian (Barczyk, 1961; Collins & 
Wierzbowski, 1985). Separate findings of glypheoid lob
sters, Glyphea (Glvphea) muensteri (Voltz) in Central Po
land Uplands are connected with occurrence o f the platy 
limestones (Forster & Matyja, 1986).

In the Upper Oxfordian (Bimammatum or Planula 
Chron o f the Kraków Upland), the massive facies (ii) domi
nates significantly and interfingers with the next facies (iii) 
o f well-bedded limestones with abundant cherts. Within the 
massive (ii) and bedded-type (iii) limestones there are nu
merous siliceous sponges (up to 50 % by volume of a rock) 
and such as benthic animals: brachiopods (terebratulids -  
62%, rhynchonellids -  10%), crabs (8%), and bryozoans, 
serpulids, bivalves, crinoids (the last four make 4%), and 
also cephalopods (ammonites -  10%, belemnites -  6%), as 
well as widespread stromatolite crusts (cyanobacteria and 
blue-green algae). Siliceous sponges formed the cyanobac- 
teria-sponge bioherm structures which are characterised by 
a rigid framework during bioherm growth (Matyszkiewicz, 
1994, 1997). Numerous crabs were often found in the cavi
ties of the framework structures, being accompanied by 
brachiopods (Terebratulina substriata (Schlotheim)) and 
serpulids. Crabs are the most abundant in the last mentioned 
two facies. Even though they constitute a small percentage 
o f the total faunal assemblages (max. 8% = 125 specimens -  
at Kraków-Zakrzówek; Figs 24-26); this is an extremely 
high number for fossil decapods. In this locality crabs are 
accompanied by numerous brachiopods, mainly from the 
Dallinidae family (Dictyothyropsis loricata (Schlotheim), 
Cheirothyris fleuriausa (d’Orbigny), Ismenia recta 
(Quenstedt)) and Thecideidae, characteristic for reef struc
tures. The representatives o f Prosopidae dominate there 
(96.8%), including: Pithonoton serratum (68.8%), P. in
signe (13.6%), Pithonoton sp. (11.2%) and Nodoprosopon 
heydeni (3.2%). The list is completed by Laeviprosopon 
laeve (von Meyer) (Homolidae; 3.2% o f the total crab re
mains). Relative proportions at family level are nearly iden
tical between the Kraków area and the Wieluń Upland (Col
lins & Wierzbowski, 1985) (Fig. 28).

Germany. Small algal-cyanobacteria-sponge bioherms, 
about 4 m high by 3 m wide, occur within well-bedded lime
stones in Upper Oxfordian (Planula Chron) of the Franco
nian Alb (Germany; vicinity o f Biburg, Fig. 27). Some 50 
percent o f these structures are built o f stromatolites and al-
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Fig. 24. L ocation o f  the O xfordian  outcrops w ith crabs w ithin southern part o f  Polish Jura. G eological m ap after G radzinski (1972, sim 
plified) (C); 1 -  pre-Jurassic deposits; 2 -  M iddle Jurassic; 3 -  U pper Jurassic; 4 -  C retaceous; 5 -  Tertiary; 6 -  locations w ith decapod 
fauna; 7 -  quarry; 8 -  faults

gal crusts with numerous (up to 25%) sponges (Stauro- 
derma, Thyroidium, hexactinellid species). The macrofauna 
o f these bioherms is abundant and includes mainly brachio- 
pods (50%), ammonites (25%), and bivalves (15%), while 
the microfauna is represented mainly by numerous fora- 
minifers (Scheirer & Yamani, 1982). Decapods compose up 
to 10 percent of the fossil assemblages (over 7,000 species). 
Prosopid crabs prevail (92.4%) within this group, and'are 
represented by: Pithonoton serratum (Fig. 18 C) (57% of 
the total), P. aequilatum (von Meyer) (Fig. 18 A) (6%), P. 
insigne (Fig. 17 K, L) (0.8%), P. grande (Fig. 18 E) (0.4%), 
Nodoprosopon spinosum (von Meyer) (Fig. 17 F) (26%), N. 
torosum (von Meyer) (Fig. 17 H) (0.7%), N. bucculentum 
Wehner (0.4%), N. ornatum (0.3%), Foersteria bibargensis 
(Fig. 17 D) (0.5%), F. cornuta Wehner (0.3%). The remain

ing decapods represent the Homolidae (Gastrodorus nen- 
hausense von Meyer; 6%), Erymidae (Eryma sp.; 0.4%), 
Mecochiridae (Mecochirus sp.; 0.4%), and Axiidae (Magila 
sp.; 0.8%) (Wehner, 1988).

This abundance o f the crab fauna (both in Poland and 
Germany) must have been initially even bigger, considering 
information losses estimated by Lawrence (1968) at 25 per
cent (only this portion o f a living community is currently 
present as a fossil assemblage). This would suggest that the 
initial abundance o f crab communities was about four times 
higher than the number of fossils species observed today, 
which might be a very rough estimate. Considering that sev
eral moult stages o f one particular individual may be pre
served in a fossil assemblage, the abundance o f a living 
population cannot be estimated from a simple recalculation
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of Lawrence’s correction factor. Nevertheless, never earlier 
and never later in their Jurassic-Cretaceous history did pro- 
sopids occur so abundantly and over such a vast area (Fig. 
28).

The depth o f deposition o f the Oxfordian sediments has 
been a permanent source of debates. The facies o f cyano- 
bacteria-sponge bioherms was initially regarded as the sedi
ment o f a deeper part of the shelf (Dzutynski, 1952). A con
trasting opinion was presented for identical sponge bio
herms o f the Swabian Alb (Schorr & Koch, 1985; Wirsing 
& Koch, 1986), from where most Oxfordian prosopids had 
been described for the first time ever (Meyer, 1860). The 
lack of the fauna diagnostic for bathymetry additionally hin
dered the unequivocal determinations o f depth during sedi
mentation o f these buildups. The latest stratigraphical and 
sedimentological investigations lead to the conclusion that 
these carbonate buildups occurred at depth about a few hun
dred metres, but the paleorelief between the tops o f huge 
cyanobacteria-sponge complexes o f the Central Polish Up
land and the surrounding them well-bedded limestones 
could exceed 200 metres, particularly in the Late Oxfordian 
(Matyja & Wierzbowski, 1996). However, Pisera (1997) 
suggested deeper sedimentary environment, reached even 
about 900 metres on the Late Jurassic Swabian Alb shelf, as 
a part o f northernmost Tethyan margin, but this opinion was 
based on erroneously supposition o f existance o f 1° slope 
inclination of this shelf (but modem shelf analogues indi
cate only 0.1° inclinations -  e.g., Schopf, 1980). Addition
ally, Matyszkiewicz (1997,1999) discussed bathymetry and 
the primary sea-bottom relief o f  these Oxfordian biostruc
tures, and suggested both shallower (neritic) depositional 
environments and smaller relief attaining maximum about 
100 metres than authors mentioned previously. On the other 
hand, as suggested Leinfelder (1993), pure siliceous sponge 
reefs possibly did not occur deeper than 120 metres. Such a 
statement would automatically set the bathymetric limits for 
the Oxfordian prosopid crabs, which could probably live ei
ther within the rigid framework o f sponge buildups, or also 
in the inter- or peri-bioherm environments surrounding 
these structures (Merta, 1972; Nitzopoulos, 1973; Figs 23, 

27). If this model o f sedimentation is ac
cepted for the Oxfordian sponge-mega- 
facies o f the Germany (Swabian-Fran- 
conian Alb), France, Spain, and Portugal 
(for references see Leinfelder, 1993; 
Leinfelder et al., 1994), the local proso
pids would prefer similar environmental 
conditions.

When we compare with sponge fa
cies, Oxfordian coral reefs were rare on 
the carbonate platform of the European

SE

Fig . 26. Schem atic sketch o f  distribution 
o f  decapod crustaceans fauna in respect to 
m ain O xfordian facies in environs o f  K ra
kow , soutem  Poland. N ote the diachronous 
facies relations betw een carbonate deposits
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Tethyan shelf, characterised mainly by the occurrence of 
small coral patch reefs. Oxfordian coral assemblage in the 
Stranska Skala Hill, near Brno (Czech Republic) (Elias & 
Eliasova, 1984) is dominated by Isastraea helianthoides 
(Goldfuss) and Thecosmilia trichotoma (Goldfuss) (Elia
sova, 1994). Oppenheimer (1926) listed the fauna record of 
this locality, including 90 species, two o f which were pro- 
sopids: Prosopon aculeatum von Meyer and Pithonoton 
rostratum von Meyer (see also Jaros & Zapletal, 1928). 
Bertling & Insalaco (1998) described Middle Oxfordian 
coral/microbial reefs from the northern Paris Basin, and 
mentioned very rare crustacean fauna (Pithonoton sp.) 
which were found in reef rubble facies dominating by coral 
branches o f Dendrohelia coalescens (Goldfuss). The depo- 
sitional environment of this facies very well corresponds to 
the back-reef o f shallow (no more than a few metres) upper 
subtidal zone (Bertling & Insalaco, 1998).

A poor diversity o f this crab fauna, probably the result 
o f collecting biases, is however very interesting from a pa- 
laeoecological point of view. This indicates that as early as 
the Oxfordian, the prosopid fauna inhabited in the coral reef 
environment as well.

The high correlation o f decapod associations with reef 
building organisms suggests the existence o f a specific 
ecologic interrelationship between reef organisms and these 
decapods. This is partly due to the symbiotic relationship 
between these organisms. Small prosopids and shrimps 
might have used the small sponge bioherms as hiding places 
from potential predators, especially during a soft-shelled 
moulting stages. Additionally, a bioherm might help them 
survive because of its massive and rigid framework struc
tures, in contrast to unfavourable soft carbonate muds sur
rounding the bioherms. Thus, the close relationship between 
crabs, shrimps and the locally abundant sponge bioherms

was probably (without direct evidence) commensal in its 
character (0+, sensu Ager, 1963), i.e. a close symbiotic rela
tionship where one species benefits (+ = crabs) and the other 
remains unharmed (0 = sponges).

On the contrary, big lobsters, having large appendages 
and stronger carapaces, could better move on a soft carbon
ate mud bottom among bioherms. They probably produced 
the Thalassinoides burrows in the soft sea-floor.

Kimmeridgian
Prosopids are known almost exclusively in the Franco

nian-Swabian Alb (Germany) within massive, sponge- 
dominated limestones in the Kimmeridgian of Europe. The 
sponge buildups reach a height o f 100 m. Initially, small, 
then larger coral and coral-hydrozoan reefs appear within 
them (Meyer, 1975; Meyer & Schmidt-Kaler, 1989) (Fig. 
27). The coral-hydrozoan reefs are built mainly o f corals of 
the genera: Thecosmilia, Dermosmilia, Ovalastrea and Ca- 
lamophylliopsis, often with algal crusts. Small crabs may 
sometimes be found within the centers o f massive Thecos
milia corals because the small Jurassic prosopids could 
probably find a refuge (Wehner, 1988) in the labyrinth-like 
structures o f these colonies. The most abundant assem
blages o f the Kimmeridgian decapods are known from two 
locations: Saal near Kelheim (Franconian Alb) and Orlinger 
Tal near Ulm (Swabian Alb). In both these sites, approxi
mately half o f the assemblage is composed of the galatheid 
Gastrosacus wetzleri (Saal: 49% o f the total, Orlinger Tal: 
33%) (Figs 27, 28). The remaining portion o f both assem
blages is made up almost exclusively of prosopid crabs, 
among which Longodromites excisus is predominant (21% 
and 14%, respectively), accompanied by species o f Pitho
noton (8% and 15%), Prosopon (6% and 4%), Nodoproso- 
pon (3.7% and 22%), Lecythocaris (0.7% and 0.5%), and
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Glaessneropsis (0.7% and 0%). The remaining decapods 
represent (in Saal only) the Homolidae (Laeviprosopon -  
3%), Dynomenidae (Oxythyreus and Cycloprosopon -  
1.4%), Latreillidae (Heeia -  0.7%), Paguridae (Palaeopa- 
gurus -  0.7%), Axidae (Magila -  1%) (Wehner, 1988).

Tithonian
The last Jurassic facies to be discussed is the Tithonian 

Stramberk-coral-reef (in German literature: Stramberg) one 
of Tithonian age, extending from the Czech Republic to Ro
mania (Fig. 28). This again represents an episode when pro- 
sopids occur in large numbers over a vast area.
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Although the known extent o f the Śtramberk-reef facies 
is definitely smaller than that o f the Oxfordian sponge- 
megafacies (Fig. 28), an extremely abundant and strongly 
diversified fauna lived on it, including decapod crustaceans. 
The Stramberk limestones are present as small klippen-like 
occurrences in Moravia (Czech Republic), Austria, and Ro
mania, or as olistholites and small exotic fragments in the 
Cretaceous and Paleogene o f  the central part of the Outer 
Carpathians (Czech Republic and Poland). These lime
stones represent various types o f carbonates formed on plat
forms, developed during the Tithonian along the northern 
shore o f the Tethys or around intrageosynclinal Cordilleras, 
present in the Jurassic Outer-Carpathian basins o f the Te
thys (e.g., the so-called Silesian cordillera, Baska-Inwald 
cordillera- e.g., Książkiewicz, 1956; Krobicki, 1994b; Kro- 
bicki & Muller, 1998c).

Corals were the dominant organisms o f the Stramberk- 
reefs. There were mainly phaceloid corals, accompanied by 
an abundant fauna characteristic of shallow-water environ
ments: the thick-shelled bivalves (Diceras), brachiopods, 
biyozoans, gastropods (Nerinea), echinoderms, as well as 
numerous red algae. Depending on the character o f the 
Śtramberk-reef complex, Elias & Eliasova (1984) distin
guished palaeoenvironmental zones from fore reef through 
reef core to back reef (lagoon), determining the fauna of 
these zones. The depth o f deposition of the Stramberk lime
stones was suggested by these authors to be about 15 m or 
deeper, in the littoral or sub littoral zone o f a warm, fairly 
quiet sea (Morycowa, 1974).

From this limestones Blaschke (1911) described the 
high diversity assemblage o f 607 species, including 34 de
capods, of which 9 were prosopids. This abundant crusta
cean fauna was known already at the end o f the 19th century 
(Moericke, 1889; Remeś, 1895). According to palaeoenvi
ronmental model mentioned above, prosopids preferred 
probably the reef core, where corals and the robust bivalve 
Diceras prevailed. Prosopids in the exotic blocks of the 
Stramberk limestones in the Polish Carpathians (Woźniki -  
Patrulius, 1966; Morycowa, 1974 and Kruhel Wielki -  
Wójcik, 1914) were found within a very similar faunistic as
semblages. This points to the fact that small, vulnerable 
crabs used the rigid framework of a coral reef as shelter, per
haps living in symbiosis (commensalism?) with the corals in 
these structure (e.g., Thecosmilia, see above: Saal and 
Stranska Skala Hill). Although coral colonies deformed by 
crabs nesting within them, as it is the case of the modem 
corals inhabited by Hapalocarcinidae, or other evidences for 
commensalism have not been found, a certain level o f sym
biosis between these animals seems very probable. For the 
small forms o f prosopids living or finding shelter in reef 
cavities was most probably a defence mechanism against 
predetors, especially when crabs were loosing their cara
paces in moult periods.

In Poland, the Tithonian Śtramberk-reef facies is 
known only from exotic material (olistholites or small exot
ics) occurring within the Upper Cretaceous-Paleogene 
strata of the Outer Flysch Carpathians. Patrulius (1966) de
scribed the varied fauna o f decapods from a large block of 
the Stramberk limestones in Woźniki (Fig. 28), where 
Pithonoton bidentatum (von Meyer) prevails (39% of the to

tal). The other species include: P. grande (von Meyer) 
(30%), P. marginatum (von Meyer) (14.5%), Longodro- 
mites excisus (von Meyer) (4.3%), and single specimens 
(1.1% each) of Nodoprosopon ornatum carpathicum Patru
lius, Lecythocaris paradoxa strambergensis Patrulius, and 
the homolid Laeviprosopon laeve. Galatheids represent 
8.9% of the whole assemblage o f decapods. In the assem
blage from Stramberk, Pithonotinae also dominate (Moer
icke, 1889; Fig. 28), including Pithonoton marginatum (Fig. 
18 B) (28%), P. bidentatum (22%), and P. grande (14%).

Klippes of the Stramberk limestones are also known 
from the Romanian Carpathians: Bucegi M assif (Sinaia and 
Moroeni), and in Transsylvania, in the eastern part o f Posta- 
varu (Keresztenyhavas)-Piatra Mare (Nagyko) Massif, at 
Purcareni (Ptirkerec), Satulung (Hosszufalu), Racos (Fel- 
sorakos), Haghimas (Nagyhagymas), and Bicaz Gorge 
(Bekas-szoros), where the decapod crustaceans are well 
known (Lorenthey & Beurlen, 1929; Patrulius, 1960).

The Tithonian Emstbrunn limestones are sedimento- 
logically and palaeoecologically similar to the Stramberk 
limestones; these occur in lower Austria and on the southern 
slope o f the Bohemian M assif o f the Jurassic European shelf 
(Elias & Eliasova, 1984; Rehanek, 1987). Bachmayer 
(1955) collected from these limestones an abundant crusta
cean material, including four species o f prosopids (Proso- 
pon verrucosum Reuss, Pithonoton bidentatum, P. grande 
and Longodromites excisus).

In conclusion, among the Jurassic crustacean decapods 
the most abundant are the Oxfordian and Tithonian pro
sopids, which prefer organogenic facies (Oxfordian -  
sponge, Kimmeridgian -  sponge/coral, and Tithonian -  co- 
ralligenous ones). They belonged, most probably, to 
Warner’s (1977) ethological categories o f walking, camou
flaging and adapted to commensalism with other organisms.

Upper Cretaceous and Lower Palaeocene
Prosopids were abundant in Upper Jurassic strata, but 

the subsequent decline o f the sponge, coral, or mixed build
ups with which they had been associated, resulted in a scar
city o f preserved Cretaceous examples. They are best seen 
in the Upper Cretaceous of England, described in the mono
graph o f Wright & Collins (1972). Palaeoecological obser
vations are thus limited to this specific material, and a few 
other occurrences around the world. The species o f Pithono
ton, Vectis, Wilmingtonia, Rathbunopon and Plagiophthal- 
mus occur in England mainly in siliciclastic sediments (e.g., 
Ferruginous Sands o f Aptian age; Folkestone Sands o f the 
Upper Aptian). Upper Aptian limestone lenticles also con
tain an abundant fauna, while crabs can be found in or near 
nodule beds within the Albian Gault clays o f south-eastern 
England. The sandy Cenomanian deposits yield an excep
tionally large crab fauna (Wright & Collins, 1972). The de
posits have been sedimented in shallow, wave-affected seas, 
while local variations in depth could affect the quantity of 
crab remains, as suggested by these authors. However, the 
new prosopid species described by Wright (1997), Rathbu
nopon1 atherfieldense Wright, occur in Lower Greensand 
(Lower Aptian) of the Isle of Wight (England).

In Spain (Navarre), prosopids (Rathbunopon obesum 
(Van Straelen), Pithonoton bouvieri Van Straelen, P. scara-
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Fig. 29. Ontogenetic variation  in carapace length in: A, C. Nodoprosopon spinosum  (von M eyer); B, D. Pithonoton serratum  (Beurlen); 
Biburg (G erm any), O xfordian  (P lanula Chron) (after W ehner, 1988)

beum (Wright & Wright), Plagiophthalmus oviformis (Bell) 
and “Iberihomola” (l=Pithonoton) laevis (Van Straelen)), 
with several other dromiacean and five galatheid species, 
occur in Cenomanian reefal carbonates (Straelen van, 1940, 
1944; Via Boada, 1981; Via & Sequeiros, 1989; Wright,
1997). This indicates a continuation of reef colonisation by 
prosopids. Additionally, some single specimens of prosopid 
fauna also occur in limestone boulder within conglomerate 
(Klement, Lower Austria), which previously was deter
mined as Tithonian species (Glaessner, 1931) (the Klement 
“Tithonian” crab fauna), recently have been reviewed by 
Wright (1997) as Cenomanian forms: Rathbunopon obesum 
(van Straelen) and Pithonoton cenomanense Wright & Col
lins. Outside Europe, isolated individual species of prosopid 
crabs are accessory elements in decapod assemblages. For 
instance, Ekalakia lamberti is present in the decapod-rich 
assemblages of the famous Cretaceous (Campanian-Maas- 
trichtian) Pierre Shale in eastern Montana and North Dakota 
(Bishop, 1976; Tucker et al., 1987). Crab Plagiophthalmus

collinsi Feldmann from the Early Campanian o f the Antarc
tic Peninsula represents the first record o f this genus outside 
Europe and occurs in sandstones “interpreted as having 
been deposited below storm-wave base in mid to outer shelf 
depths” (Feldmann et al., 1993: 3).

Summarizing, the Late Cretaceous prosopids, in con
trast to the Late Jurassic species, seemed not to prefer any 
specific sedimentary environment, occurring both in silici- 
clastic and carbonate sediments. Therefore, they have not 
been concentrated in one palaeogeographical region with 
the domination of a specific megafacies, as occured in the 
Late Jurassic o f Europe.

The only known Tertiary (Danian) prosopid, a Pla- 
giophthalmus depressus (Segerberg) species (Fischer- 
Benzon, 1866; Segerberg, 1900; Woodward, 1901; Collins 
& Jakobsen, 1994), lived on or near by ahermatypic coral 
colonies on about two or three hundred meters deep bottom 
(Bemecker & Weidlich, 1990; see bathymetric review -  
Collins & Jakobsen, 1994).
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AUTECOLOGICAL STUDIES

Species o f the Oxfordian and Tithonian prosopid crabs 
are generally small, o f similar sizes, and probably possessed 
similar life cycles as regards their ontogenesis and mortal
ity. Analysis o f two species from the Upper Oxfordian of 
Kraków (Zakrzówek quarry) and from the Franconian Alb 
(Biburg; cf. Scheirer & Yamani, 1982): Pithonoton serra
tum and Nodoprosopon spinosum, showed that these species 
were characterised by isometric growth during their on
togeny, i.e. by a proportional growth o f their length and 
width (Figs 29, 30). Almost all individuals juvenile and 
adult, were longer than wide. The lack of clearly marked 
size groups attributable to successive moult stages suggests 
slow growth between moults. Alternatively, the size ranges 
o f individual moult stages overlaps that o f neighbouring 
stages. Additionally, an unknown impact o f sexual dimor
phism could further obscure differences between moults. 
Other arthropods (ostracods, crustaceans, trilobites) show 
consecutive moult stages preserved in their fossil record, 
mainly due to well-defmed size increases (Shaver, 1960).

Individuals of Pithonoton serratum display normal size 
distribution (Fig. 31), suggesting that the status o f a fossil 
assemblage has been affected neither by heavy early, post- 
larval mortality nor by massive dying o f adult specimens.

Disfigured crabs are generally rare; their proportion is 
in the range o f single percents (1-7% , Houśa, 1963). 
Pithonoton and other prosopids often show asymmetrically 
swollen deformations of the branchial regions (Fig. 17 I, 
Fig. 18 G). This phenomenon is not limited to brachyuran 
decapods; e.g., galatheids: Galathea weinfurteri Bachmayer 
(Muller, 1984), Mesogalathea striata (Remes) and Ga- 
latheites antiquus (Moericke) (Boucot, 1990), Protomunida 
munidoides (Segerberg) (Jakobsen & Collins, 1997). Most 
palaeontologists agree that these deformations result from 
parasitism o f epicaridian bopyrid isopods (Forster, 1969; 
Glaessner, 1969; Hessler, 1969; Overstreet, 1983; Boucot,

l [mm]

Fig. 30. O ntogenetic variation in carapace length (1) and w ith (d) 
in Pithonoton serratum  (B eurlen); K rakow -Zakrzow ek quarry 
(Poland), O xfordian (B im am m atum  or Planula Chron)

1990; Tucker et al., 1994). Radwański (1972) disagrees 
with this opinion and suggests that the behaviour of the host 
(a decapod) to the guest (an isopod) should be interpreted as 
a commensalism, in view of the fact that swollen branchial 
regions are found almost only in well developed adult speci
mens, indicating that isopod growth did not cause the early 
death of infected specimens. Such deformations have been 
observed in crabs from the Oxfordian to the recent and is 
well known both in prosopid crabs: e.g., Prosopon aculea- 
tum, Pithonoton serratum, P. marginatum, P. bidentatum, 
Nodoprosopon heydeni, N. mirum (Moericke) (Fig. 1 7 1), N. 
ovale (Moericke), N. ornatum, N. spinosum, Longodromites 
excisns (Fig. 18 G) (cf. Meyer, 1860; Houśa, 1963; Forster, 
1969; Radwański, 1972; Wehner, 1988; Boucot, 1990; Con
way Morris, 1997), and other brachyurans (e.g., the homolid 
Hoplitocarcinus atlantica (Roberts), the torynommid Tory- 
nomma (Torynomma) australis Feldmann, the raninids 
Cristafrons praescientis Feldmann and Notopocorystes 
stokesii (Mantell), the goneplacid Speocarcinus berglundi 
Tucker, Feldmann & Powell, the carcineretid Withersella 
crepitans Wrigth & Collins, the xantid Xanthosia wintoni 
Rathbun, and the pinnoterid Asthenognathus cornishorum 
Schweitzer & Feldamnn) (Forster, 1969; Bishop, 1983, 
1986a; Boucot, 1990; Feldmann et al., 1993; Tucker et al., 
1994; Conway Morris, 1997; Wright, 1997; Hopkins et al., 
1999; Schweitzer & Feldmann, 1999). Bopyrid isopod para
sites are also known from many recent crabs (e.g., king crab 
Paralomis granulosa infected by a bopyrid species o f Pseu- 
dione -  Roccatagliata et al., 1998). In the fossil record we 
know more dramatically parasitic event, interpreted as cas
tration o f the crab Tumidocarcinus giganteus Glaessner, 
probably made by rhizocephalan barnacles (Feldmann, 
1998).

BIOGEOGRAPHY

The relative rarity and small size o f most fossil deca
pods and almost all prosopids, makes them inconspicuous to 
laymen and even to most field geologists. Thus, the prob-

(B eurlen) specim ens; K raków -Zakrzów ek quarry (Poland), O xfor
dian (B im am m atum  or Planula Chron)
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MIDDLE & UPPE""'  
JURASSIC

CRETACEOUS

Fig. 32. Palaeogeographic reconstruction show ing the d istribution o f  Prosopidae crabs during M iddle (triangles) and Late (dots) Jurassic 
and C retaceous. Base m ap from  Sm ith &  B riden (1977), coastal lines from  G olonka et al. (1994)

ability o f recognising them is much higher in cases when 
specialists are collecting. Consequently, most well known 
decapod localities are clustered around cities containing 
universities where specialists are present (Muller, 1984), 
representing a considerable bias in their distributional pat
tern. This is especially true for Jurassic prosopids where 
most localities are restricted to a narrow band in Europe, 
roughly from the Iberian Peninsula to southern Poland and 
Transylvania, and including Sicily (Fig. 28), where old uni
versity cities are more common than in most other parts of 
the world. The relative rarity of decapod remains explains 
why they are seldom reported from drill-cores. Thus caution 
is needed when trying to delineate their palaeogeographic 
distribution (Bishop, 1986a).

The Mid- to Late Jurassic wide distribution o f shallow 
water environments (maximum a few hundred metres) and 
in particular the varied reefal habitats around the Tethys 
Ocean, contributed much to the rapid diversification and 
success o f early crabs (Forster, 1985a). Similarly, the broad 
expansion o f Late Cretaceous shelf seas seems to have con
tributed to the further evolution o f the group.

Two palaeobiogeographical reconstructions (Fig. 32) 
show the spatial distribution o f prosopids from Middle and 
Late Jurassic to Cretaceous times. Although it was accepted 
for a long time that Jurassic prosopids occurred in Europe 
alone, Forster (1985b) reported two Middle Jurassic African 
species, Foersteria lugobaensis (Forster) and Prosopon sp., 
from the Bajocian-Bathonian of Tanzania, indicating that a 
distribution reached also the southern hemisphere. Most 
prosopids, however, were found in Europe, although coeval 
sponge reef-like structures are present in America. The 
sponge facies of the Smackover Formation in the southern 
United States is predominantly in subsurface position, 
known mainly from drill-cores only, making finding of

crabs unlikely (Crevello & Harris, 1984). The South Ameri
can occurrence o f such rocks (La Manga Formation o f Neu- 
quen Basin, Argentina, cf., Legaretta, 1991) have not 
yielded decapods either, probably partly due to less exten
sive collecting (Aguirre Urreta, 1989).

Species of Pithonoton, dominating in the Jurassic, are 
subordinate in Upper Cretaceous deposits, but in turn they 
may be found outside Europe (Japan, Pithonoton inflatum 
Collins & Karasawa -  Collins & Karasawa, 1993), just as 
are the representatives of Rathbunopon (England and Texas, 
U.S.A.). The crab Plagiophthalmus collinsi Feldmann (cf. 
Feldmann & Wilson, 1988) has been described for the first 
time outside Europe, viz. from the Campanian o f James 
Ross Basin (the Antarctic Peninsula, Feldmann et al.,
1993); being the first known brachyuran decapod from the 
Cretaceous of the southern part o f South America and the 
Antarctic. Rarity o f this occurrence contrasts greatly with 
the brachyuran-rich assemblages o f the Late Cretaceous of 
North America (cf. the literature in Bishop, 1986a). Another 
prosopid genus, Oonoton (O. woodsi Glaessner -  Glaessner, 
1980) is known from Queensland and South Australia.

Thus, the distribution o f the Cretaceous prosopids 
seems to be much wider than that o f the Jurassic representa
tives (Fig. 32). This may explain why members of the Ho- 
molidae (Homolopsis), Dynomenidae (Dromiopsis) and To- 
rynnommidae (Dioratiopus), o f  which prosopids were 
probably ancestors (Glaessner, 1980; Via Boada & Sequei- 
ros, 1993), have a world-wide extent.

The only Danian, Early Palaeocene, occurrence o f pro
sopids is in Denmark (Segerberg, 1900; Collins & Jakobsen,
1994). Recently, prosopid-like chelae were found in Lower 
Palaeocene rocks in Austria as well (Muller, unpublished 
data).
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CONCLUSIONS

Some characteristic patterns may be observed in the pa- 
laeoecology o f the Jurassic Prosopidae. Prosopid, and, 
therefore, presumably also brachyuran evolution started in 
moderately deep, soft bottomed environments. Soon after, 
the world-wide expansion o f epicontinental seas, connccted 
with the Callovian transgression, allowed the formation of 
bioherms and reefs in the Late Jurassic, creating ideal eco
logical niches for the rapidly evolving prosopids (Forster, 
1985a). When the first Oxfordian cyanobacteria-sponge 
buildups appeared in Europe, prosopid crabs began to flour
ish and rapidly occupied these structures in great numbers. 
These crabs expanded practically all over Europe in the Ox
fordian (and perhaps beyond Oxfordian) reflecting the dis
tribution of sponge megafacies from Portugal and Spain to 
France and, particularly, to Germany and Poland (Fig. 28). 
From time to time, members o f this family frequented also 
other types o f reefal environments (e.g., the Oxfordian coral 
reef near Brno).

Although there is no evidence for soft bottom dwelling 
prosopids during Late Jurassic times, their presence may not 
be ruled out, considering the general scarsity of decapods in 
sediments deposited in such environments. However, a 
massive and diverse existence of crabs in Late Jurassic to 
Early Cretaceous soft bottom environments seems to be 
highly unlikely. The distribution o f known Prosopids shrank 
in the Kimmeridgian, as the sponge-coral facies declined 
except everywhere in southern Germany (Leinfelder, 1993). 
In turn, a regression in the peri-Tethyan area during the lat
est Jurassic resulted in changes o f habitats and in colonisa
tion o f the Stramberk coral reefs along the northern margin 
o f the Tethys, where these crabs probably reached a climax 
(Fig. 28) (Krobicki & Muller, 1998a, b, c).

The abundant and diverse reefal crab associations, as 
compared with soft bottom asssociations, probably reflects 
both the high diversity and abundance o f crabs living on 
reefs and their elevated preservational potential in this envi
ronment.

It is clear, though, that early primitive crabs preferred 
shallow marine environments (some tens to a few hundred 
metres) with bioherms or reefs, i.e. sponge and sponge-coral 
reefs in the Oxfordian-Kimmeridgian as well as coral reefs 
in the Tithonian o f the northern Tethyan ocean. The struc
ture of the Late Jurassic decapod associations differed in 
time and space, as summarised below.

The Oxfordian assemblages were dominated by 
Pithonoton serratum (Germany -  57%; central Poland -  
70%; southern Poland -  69%). Thus, the sub-family Pitho- 
notinae definitely prevails over the Prosopinae in faunal as
semblages (Fig. 28). The galatheid Gastrosacus wetzleri 
dominated in the Kimmeridgian, for which the coral reefs of 
the Franconian and Schwabian Alb represented an favour
able environment. This species composed up to half o f the 
specimens o f an assemblage (Saal -  49%). Thus, even in the 
relatively short time between the Oxfordian and Kimme
ridgian, a sudden change in dccapod crustacean assem
blages took place as the result o f the ecological transition 
from sponge bioherms to coral reefs. However, similar 
situation occurred in the Tithonian (Stramberk limestones -
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Fig. 33. Trend o f  environm ental displacem ent o f  Hom olodro- 
m ioidea crabs from  Jurassic to R ecent based on palaeo- and eco
logical preferences o f  fossil and extant taxa. 1 -  M iddle Jurassic 
environm ents: shallow -w ater siliciclastic and carbonate (coral 
reefs, crinoid  lim estones, brachiopod shell beds) deposits; 2 -  O x
fordian cyanobacteria-sponge and sponge-coral buildups; 3 -  T i
thonian Stram berk coral reefs; 4 -  U pper C retaceous shallow  
w ater siliciclastic (a -  w ith lim estone lenses) and outer she lf (b) 
environm ents; 5 -  Tertiary outer sh e lf deposits

coralineous facies) and in the Oxfordian (sponge facies): 
Pithonotinae again were dominant, with few representatives 
o f galatheids (Fig. 28). Both the Oxfordian cyanobacterial- 
sponge bioherms and Stramberk coral reefs represented bet
ter habitats for prosopids than the Kimmeridgian coral- 
reefs, within which the prosopids were partly replaced by 
galatheids. Prosopids were more opportunistic than anomu- 
rans. In all Late Jurassic assemblages discussed, homolids, 
mainly Laeviprosopon laeve, occur as accessory compo
nents.

As long as the cavity-bearing (rigid framework) Late 
Jurassic organic buildups were present, delicate prosopid 
crabs could find a refuge from predators and the abundance 
o f nutrients in such environments facilitated food gathering 
and survival. Migration of prosopids to the margins o f the 
Tethyan ocean took place in the Late Jurassic by the regres
sion of epicontinental seas and reef-like structures disap
peared within the peri-Tethyan basins. The isolated occur
rences o f Late Jurassic prosopids outside the centres o f a 
“re e f’ sedimentation suggest that this fauna adapted poorly 
to non-reefal palaeoecological conditions.

When biohermal and reef facies retreated at the Juras- 
sic-Cretaceous boundary, favourable conditions for proso- 
ponid crab development decreased, so that known Creta
ceous prosopids are rare and spatially dispersed. Thus, pro-

in c re a se  water depth
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sopids had their climax during Late Jurassic time with a 
wide distribution in the sponge and coral reef environments 
o f Europe, probably developed under tropical and subtropi
cal conditions in shallow, warm waters. Their closely re
lated descendants, the homolodromiids, preferentially in
habited soft muddy bottoms in deeper, colder waters. Such 
ecological displacement to deeper habitats (Fig. 33) is well 
documented by Tertiary fossils (e.g., Homolodromia chan- 
eyi Feldmann & Wilson, or Antarctidromia inflata Forster, 
which probably lived in deeper, outer shelf environments) 
and recent ones (e.g., Atlantic and Carribean Homolodro
mia paradoxa Milne-Ewdards or H. bouvieri Doflein -  
ranges through depth 650-960 metres, and Indo-West- 
Pacific or Atlantic Dicranodromia) (cf. Forster et al., 1987; 
Feldmann & Wilson, 1988; Feldmann & Gazdzicki, 1998; 
see also Feldmann et al., 1991; Collins, 1997). Some ho
molodromiids actually live even deeper than 1000 m (e.g., 
Dicranodromia mahyenxi Milne-Edwards, Forster et al., 
1987, or Homologenus broussei Guinot & Forges, Guinot & 
Forges, 1981).
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Streszczenie

JU R A JSK IE  I KRED O W E PRYM ITYW NE KRABY 
Z RODZINY PRO SO PID A E (DECAPODA: 

BRACHYURA) -  IC H  TAKSONOM IA, EK O LO G IA  
I B IO G EO G RA FIA

Pal Muller, Michał Krobicki & Gabriele Wehner

W  pracy przedstaw iono diagnozę system atyczną w szystkich 
rodzajów  krabów  z wym arłej rodziny Prosopidae (D ecapoda: B ra
chyura) podając ich zasięgi stratygraficzne (Fig. 1), zilustrow ano 
typow e gatunki (Fig. 2 -1 8 ) oraz przeanalizow ano przypuszczalne 
pow iązania filogenetyczne z innym i rodzinam i krabów  jurajsk ich  i 
kredow ych (Fig. 19-22). N a podstaw ie kolekcji w łasnych i m u
zealnych przeprow adzono analizę paleoekolog iczną i przed
stawiono b iogeograficzne rozprzestrzenienie przedstaw icieli tej 
jednej z najstarszych kopalnych rodzin prym ityw nych krabów.
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D ało to m ożliw ość prześledzenia paleośrodow iskow ych pre
ferencji ju rajsk ich  krabów  i zm iany w arunków  życia ich potom 
ków  z m łodszych linii rozw ojow ych.

N asza w iedza o w czesnych, ju rajsk ich  krabach je s t skąpa i 
oparta  g łów nie na n ielicznych znaleziskach. C hociaż, ilość 
żyjących dzisiaj krabów  ocenia się na  około 4500 gatunków  (W ar
ner, 1977), znajom ość ich w czesnych protoplastów  je s t  ograniczo
na. W ynika to głównie z bardzo niskiego potencjału fosylizacyj- 
nego tych skorupiaków. N iem al każde znalezisko kopalnych 
krabów  je s t w  zw iązku z tym  bardzo w ażne d la paleontologii i 
m oże służyć w  rozw iązyw aniu zagadnień tafonom icznych, paleo- 
b iologicznych czy filogenetycznych. Kraby, które za  życia m iały 
c ienką  kutykulę, trudniej u leg a ją  fosylizacji w  porów naniu z  in
nym i staw onogam i jak  trylobity, których zapis paleontologiczny 
je s t  o w iele obfitszy ze w zględu n a  silnie w apienny pancerz. Słaby 
zapis kopalny tej grupy je s t dodatkow o skutkiem  zw iązku w ięk
szości taksonów  ze ściśle określonym i facjam i i z  tego pow odu 
obszar ich w ystępow ania je s t ograniczony. Św iadczą o tym  przy
kłady europejskich jurajsk ich  prosoponów  (opisany w  niniejszej 
pracy oryginalny m ateriał z górnej ju ry  Polski i N iem iec), gdzie 
geologiczny kontekst ich w ystępow ania um ożliw ia rekonstrukcję 
paleoekologicznych zależności.

O szacow ano destrukcyjny w pływ  procesów  tafonom icznych 
(dysartykulacja, transport, chem iczne rozpuszczanie i biologiczna 
dekom pozycja pancerzy) na m ożliw ość i jakość zapisu w  zespole 
kopalnym  pierw otnych populacji. M ożliw ością  um knięcia nega
tyw nych skutków  takich procesów  było szybkie tem po pogrzeba
nia pancerzy, pow stanie w okół rozkładającego się ciała m iękkiego 
konkrecji m ineralnych (syderyty, fosforyty) (B aird et al., 1986) 
lub schronienie się w norach penetracyjnych. T a ostatnia m ożli
w ość była w ykorzystyw ana zarów no przez liczne raki (por. Brom - 
ley &  A ssgard, 1972) jak  i kraby  (np. R ichards, 1975; Forster et 
al., 1987). Jednak ja k  do tej po ry  nie znaleziono w śród jurajsk ich  
prosoponów  przykładów  takiej strategii etologicznej. W ydaje się 
w ięc, że jed y n ą  szansą na  zachow anie fragm entów  tych krabów  
było szybkie pogrzebanie ich pancerzy  po śm ierci, szczególnie w 
osadzie, który n ie był później bioturbow any. W  oparciu  o kolekcję 
z u tw orów  oksfordu i tytonu z obszaru Polski, w  porów naniu z in 
nym i, g łów nie trzeciorzędow ym i form am i, autorzy proponują 
schem atyczny m odel przedstaw iający zależność procesów  tafono
m icznych od czynników  bio logiczno-sedym entologicznych (Fig. 
23). W ydaje się, że najistotniejsze znaczenie biostratynom iczne 
m a zróżnicow anie natężenia bio turbacji w  osadzie gdzie znajdują  
się św ieżo pogrzebane szczątki k rabów  i ich m ikrobiologiczna de
kom pozycja (Plotnick, 1986). Przy w zroście natężenia tych czyn
ników  szansa dobrego zachow ania się tych szczątków  w  zapisie 
kopalnym  gw ałtow nie spada. M o g ą  one doprow adzić do całkow i
tej elim inacji pancerzy z tanatocenozy.

Z obserw acji w spółczesnych środow isk ja k  i interpretacji pa- 
leośrodow isk późnojurajskich w ynika, że najskuteczniejszym  m e
chanizm em  obronnym  przed destrukcyjnym  w pływ em  środo
wiska, zarów no fizycznego ja k  i b iologicznego było kam uflow anie 
się w  obrębie ra f  lub struktur rafopodobnych. W spółcześnie takie 
zjaw iska są  znane na dużą  skalę (W ells, 1960; W arner, 1977; 
Prahl, 1983;B ishop, 1986). N iektóre z  k rabów  używ ają  innych or
ganizm ów  do kam uflażu. Spektakularnym  przykładem  je s t krab 
gąbkow y (Cry>ptodromia hilgendorji -  daleki potom ek jurajskich  
prosopidów ) żyjący u w ybrzeży Australii, który w ykorzystuje 
głównie gąbki z rodzaju Suberites, będąc z nim i praw dopodobnie 
w  kom ensalizm ie (M cLay, 1982, 1983). W  zapisie kopalnym  licz
ne są  przykłady w ykorzystyw ania budow li organicznych (rafy, 
b ioherm y, biostrom y) przez skorupiaki dziesięcionogie (Yanake- 
vitch, 1969; M uller, 1984; Forster, 1985a).

Spośród jurajsk ich  dziesięcionogów  najliczniejsze są  oks- 
fordzkie i tytońskie prosopony, które preferow ały facje organoge- 
niczne (oksford -  gąbkowa, ty toń  -  koralow a). K raby te należały

najpraw dopodobniej do etologicznej kategorii W arnera (1977), 
krabów  chodzących, kam uflujących się i przystosow anych do 
kom ensalizm u z innym i organizm am i.

W szystkie do tej pory opisane gatunki środkow ojurajskich 
Prosopidae pochodzą  ze środow isk płykom orskich. N ajstarszy 
znany gatunek tej rodziny -  Eoprosopon klugi (późny pliensbach) 
żył praw dopodobnie tak  sam o ja k  pierw szy znany praw dziw y krab 
Eocarcinus praecursor (m łodsza część w czesnego pliensbachu) 
na  piaszczystym  dnie. Tryb życia m ógł być podobny do etologii 
ich bezpośrednich przodków  (Pem phicidae) jak o  zw ierząt rów nież 
płytkow odnych, m ięso-, roślino- bądź padlinożem ych. A naliza 
facji, fauny tow arzyszącej i w arunków  paleogeograficznych suge
ruje, że środkow ojurajskie prosopony żyły  w  płytkich, ciepłych 
w odach w  obrębie w ęglanow ych facji organogenicznych (Francja, 
Tanzania, N iem cy, A ustria) (Forster, 1985b).

O gólnośw iatow a transgresja kelow ejska i zw iązane z n ią  sze
rokie rozprzestrzenienie się w  późnej ju rze  bioherm alnych i rafo
w ych struktur gąbkow ych, gąbkow o-koralow ych lub koralow ych 
w  Europie, u łatw iła bardzo silny i gw ałtow ny rozwój rodziny Pro
sopidae (Forster, 1985a). Takie budow le w ęglanow e stały się ide
alnym i ekologicznym i niszam i d la tych  drobnych krabów. Już 
n igdy później w  geologicznej historii tej rodziny nie doszło do tak 
obfitego jej rozkw itu  zarów no pod w zględem  ilości gatunków  ja k  i 
osobników.

Szeroko rozprzestrzeniona w  całej Europie m egafacja gąb
kow a oksfordu dostarczyła najbardziej licznej fauny prosoponów . 
Zarów no w  Jurze Polskiej jak  i Jurze Frankońskiej i Szwabskiej 
(N iem cy), pierw sze liczne prosopony w ystępu ją  w  m ałych bioher- 
m ach (do k ilku m etrów  średnicy) cjanobakteryjno-gąbkow ych 
środkow ego (Polska) lub górnego (N iem cy) oksfordu, które w 
obydw u przypadkach znajdu ją  się w  obrębie w apieni p łytow ych 
jak o  izolow ane biostruktury  (por. Szklarka i B iburg -  Fig. 24-27). 
B ioherm y zbudow ane przez gąbki krzem ionkow e charakte
ryzow ały się sztyw nym  szkieletem  podczas sw ojego w zrostu  (M a- 
tyszkiew icz, 1994, 1997). Jest bardzo charakterystyczne, że kraby 
i pojedyncze krew etki w ystępują  w yłącznie w  tych m ałych, 
izolow anych bioherm ach, podczas gdy w  otaczających je  w apie
niach p ły tow ych skorupiaki reprezentow ane są  tylko przez raki z 
rodzaju Glyphea (Fig. 26). Podobne obserw acje poczyniono w 
obrębie u tw orów  oksfordu na obszarze Jury  Polskiej i połud
niow o-zachodnim  obrzeżeniu G ór Św iętokrzyskich, gdzie liczna 
fauna krabów  (głów nie prosoponów  z rodzajów : Prosopon, Pitho- 
noton, Nodoprosopoń) została opisana z  w apieni typu gąbkow ego 
(Collins &  W ierzbow ski, 1985), podczas gdy izolow ane pancerze 
raków  Glyphea znaleziono w  w apieniach p łytow ych interpretow 
anych jak o  środow iska położone na  zew nątrz lub pom iędzy bio- 
herm am i cjanobakteryjno-gąbkow ym i (Forster & M atyja, 1986). 
C ałkiem  now e są  znaleziska szczątków  krew etek, które w ystępują  
tylko w  w apieniach bioherm alnych. P raw dopodobnie m ałe p roso
pony i krew etki w ykorzystyw ały bioherm y gąkow e jak o  ochronę 
przed potencjalnym i drapieżnikam i, na  które były narażone, 
zw łaszcza tuż po zrzuceniu pancerza w  procesie linienia. B io
herm y te ułatw iały im  przeżycie stw arzając m ożliw ość schronienia 
się w  licznych próżniach w zrostow ych, w  które b ioherm y by ły  ob
fite, w przeciw ieństw ie do o taczającego je  m iękkiego m ułu  w ęgla
nowego. Ten drugi by ł z kolei zasiedlany przez nieliczne raki, 
które dzięki sw oim  długim  odnóżom  preferow ały ten typ dna. One 
praw dopodobnie by ły  producentam i nor typu Thalassinoides 
(H offm ann & U chm an, 1992). W  interpretacji autorów  ścisła za
leżność m iędzy krabam i, krew etkam i i lokalnie obfitym i gąbkam i 
je s t odbiciem  kom ensalizm u (0+) pom iędzy tym i zw ierzętam i, 
gdzie dla fauny skorupiaków  gąbki by ły  n iezbędne do przeżycia 
(+), a gąbkom  ich obecność była obojętna (0) (por. Ager, 1963).

W  późnym  oksfordzie okolic K rakow a zanikła facja w apieni 
p łytow ych a  pow staw ały w apienie m asyw ne (skaliste) i uław i- 
cone. L iczne kraby w ystępują  w ew nątrz próżni w zrostow ych
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wapieni gąbkow ych a w raz z nim i ram ienionogi ( Terebratulina 
substriata) i serpule. K raby z rodziny Prosopidae w ystępują obfi
cie głów nie w w apieniach uław iconych, gdzie m asow o w ystępują 
gąbki oraz inna fauna bentoniczna (zw łaszcza ram ienionogi, 
głównie z rodziny D allinidae i m ałże). Środow isko sedym entacji 
tych w apieni je s t interpretow ane jako  m iędzy- lub pery-bioher- 
m alne (por. M erta, 1972; N itzopoulos, 1973).

W  Europie w utw orach kim erydu prosopony w ystępują  p ra
w ie w yłącznie na  terenie Jury  Frankońskiej i Szwabskiej (rodzaje: 
Prosopon, Pithonoton, Nodoprosopon , Longodromites, Lecytho- 
caris, Glaessneropsis) początkow o w  obrębie m asyw nych w apieni 
gąbkow ych a później gąbkow o-koralow ych i koralow ych (M eyer, 
1975; M eyer &  Schm idt-K aler, 1990). Te ostatnie bud u jąg łó w n ie  
korale z rodzaju Thecosmilia, Dermosmilia, Ovalastreci czy Cala- 
mophyliopsis. K raby są  niekiedy znajdow ane w  obrębie labiryn
towych struktur w  skupiskach m asyw nych korali Thecosmilia, 
gdzie praw dopodobnie ukryw ały  się one przed drapieżnikam i 
(por. W ehner, 1988).

O statnim  epizodem  którem u tow arzyszyła obfitość krabów  
Prosopidae na  dużym  obszarze je s t tytoń. Co praw da zasięg facji 
sztram berskiej jes t zdecydow anie m niejszy n iż m egafacji gąbko
wej w oksfordzie, bo ograniczony tylko do łuku karpackiego i p lat
form y m ezyjskiej (por. Fig. 28), ale dostarczyła ona bardzo licznej 
i silnie zróżnicow anej fauny -  w  tym  skorupiaków  dziesięciono- 
gich. W w ielu m iejscach Europy środkow ej znajdu ją  się dzisiaj 
w ystąpienia tych w apieni (C zechy, Polska, Rum unia). W  Polsce 
jes t ona znana wyłącznie z m ateriału  egzotykow ego (olistolity  i 
egzotyki), które w ystępują  obecnie w obrębie góm okredow o- 
paleogeńskich utworów K arpat fliszow ych. W apienie typu sztram - 
berskiego reprezentują różne typy litofacjalne platform  w ęgla
now ych rozw iniętych w  tytonie przy północnym  brzegu Tetydy i 
w okół śródgeosynklinalnych kordylier “egzotykow ych” egzys
tujących w  zew nętrznokarpackim , ju rajsk im  basenie Tetydy (np. 
kordyliera śląska, kordyliera B aśka-Inw ałd) (K siążkiew icz, 1956; 
K robicki, 1994). Zespół organizm ów  z koralow cam i, gruboskoru- 
pow ym i m ałżam i (Diceras), ram ienionogam i i am onitam i zaw iera 
rów nież liczne dziesięcionogi, z dom inującym i prosoponam i 
(Pithonoton, Longodromites, Nodoprosopon, Lecythocaris) 
(M oerick, 1889; Rem eś, 1895; Patrulius, 1966).

M igracja prosoponów  do m arginalnych, północnych partii 
oceanu Tetydy w tytonie w  poszukiw aniu najlepszych w arunków  
środow iskow ych determ inow ana była pod koniec ju ry  regresją 
m órz cpikontynentalnych i zw iązanym  z tym  zanikiem  facji rafo- 
podobnych w ich obrębie. Izolow ane w ystąpienia późnojurajskich 
Prosopidae poza centram i “rafow ej” sedym entacji św iadczą do
datkow o o małej zdolności przystosow ania się tej fauny do innych 
w arunków  paleośrodow iskow ych.

Do niedaw na jeszcze jedynym  znanym  obszarem  w ystępo
w ania ju rajsk ich  Prosopidae był teren Europy. Jednak obecność 
gatunku Foersteria lugobaensis w  ju rze  środkow ej (bajos lub ba
ton) Tanzanii, wskazuje, że ju ż  w  ju rze  środkowej ich zasięg obej
m ow ał rów nież półkulę południow ą, pow iększając tym  sam ym  
potencjalne centrum  ew olucji krabów  (Forster, 1985a). Późnoju- 
rajskie środow iska sedym entacji rafow ej spow odow ały skupienie 
się przedstaw icieli Prosopidae na terenie Europy, chociaż rafopo- 
dobne struktury gąbkow e znajdu ją  się w  tym  czasie zarów no w 
A m eryce Północnej (np. form acja Sm ackover w  Stanach Z jed
noczonych -  C revello & H arris, 1984) jak  i Południowej (form acja 
La M anga basenu N euąuen  w  A rgentynie -  Legaretta, 1991). Jak 
dotychczas jednak  w  regionach tych nie znaleziono do tej pory 
fauny skorupiaków.

K redow i przedstaw iciele rodziny Prosopidae, w  przeci
w ieństw ie do gatunków późnojurajskich, nie preferow ali żadnego 
konkretnego środow iska sedym entacji, w ystępując zarów no w 
obrębie utw orów  klastycznych jak  i w ęglanow ych. Dlatego nie są 
one skupione w jednym  regionie paleogeograficznym , gdzie dom i

nuje określona m egafacja, ja k  m iało to m iejsce w  późnej ju rze  w 
Europie (por. Fig. 32).

A nalizę autekologiczną przeprow adzono na m ateriale pocho
dzącym  z górnego oksfordu okolic K rakow a i Jury  Frankońskiej 
obejm ując n ią  gatunki: Pithonoton serratum  oraz Nodoprosopon 
spinosum. O bydw a gatunki charakteryzują  się izom etrycznym  
w zrostem  podczas ontogenezy (Fig. 29, 30). Podczas w zrostu 
praw ie zaw sze długość osobników  była  w iększa od  szerokości i ta 
reguła potw ierdza się zarów no u osobników  juw enilnych  jak  i do
rosłych. Brak w yraźnie zaznaczonych stadiów  w ylinkow ych suge
ruje, że w zrost krabów  w  okresach kiedy były one pozbaw ione 
tw ardego pancerza by ł bardzo pow olny, przez co poszczególne 
stadia w ylinkow e nie różniły  się zm ianam i proporcji ciała. Z d ru
giej strony je s t m ożliw e, że osobniki tego sam ego stadium  w ylin- 
kow ego m ogły się na tyle różnić rozm iaram i, że duże osobniki 
w cześniejszego stadium  w ylinkow ego m ogły być w iększe od m a
łych osobników  stadium  późniejszego. D odatkow o nieznany 
w pływ  dym orfizm u płciow ego na różnicę rozm iarów  pom iędzy 
osobnikam i żeńskim i a m ęskim i m ógł zatrzeć różnicę pom iędzy 
wylinkam i. W  niektórych w ypadkach w obrębie innych skoru
piaków  (m ałżoraczki, trylobity) w  zapisie kopalnym  zachow ały się 
poszczególne stadia w ylinkow e, g łów nie dzięki gw ałtow nym  sko
kow ym  przyrostom  ciała (Shaver, 1960).

H istogram  rozkładu w ielkości osobników  gatunku Pithono
ton serratum  p rzedstaw ia rozkład norm alny (Fig. 31), co sugeruje, 
że na  stan zespołu kopalnego nie m iała wpływ u ani wczesna, po- 
larw alna śm iertelność ani m asow a śm iertelność dorosłych osob
ników. N a osobnikach rodzaju Pithonoton najczęściej zachow ały 
się asym etryczne w ybrzuszenia regionu oskrzelow ego, wyw ołane 
przez zasiedlenie się bopyridow ych rów nonogów  (Isopoda) w 
oskrzelach dziesięcionoga (Boucot, 1990) (Fig. 17 I, Fig. 18 G). 
Ilość krabów  tak  zniekształconych je s t w  populacjach zazwyczaj 
n iska i w ynosi k ilka procent (H ouśa, 1963). Przez w iększość pa le
ontologów  tego typu deform acja pancerza uznaw ana je s t jako  re
zultat pasożytnictw a rów nonogów  (por. Forster, 1969; Boucot, 
1990; T ucker et al., 1994). O dm iennego zdania je s t Radw ański 
(1972), który sugeruje, że stosunek gospodarza (dziesięcionóg) do 
gościa (rów nonóg) należy in terpretow ać jako  kom ensalizm  ze 
w zględu na fakt, że deform acje te w ystępują  tylko u osobników  
dorosłych i dobrze w yrośniętych co z kolei w skazuje, żc rozwój 
rów nonoga nie prow adził do śm ierci “zainfekow anego” osobnika. 
W śród krabów  kopalnych takie deform acje znane są  u form  od 
oksfordu do późnego pliocenu.

Po obfitym  w ystępow aniu w utw orach górnej ju ry  krabów 
Prosopidae, zanik na przełom ie ju ry  i kredy w ęglanow ych budowli 
gąbkow ych, koralow ych i m ieszanych, z którym i one były zw ią
zane, spow odow ał że znaleziska kredow ych przedstaw icieli rodzi
ny są  rzadkie i izolowane. N ajlepiej zostały one poznane na pod
stawie m ateriału paleontologicznego z kredy (a lb -cenom an) An
glii (W right & Collins, 1972). G atunki z rodzaju Pithonoton, 
Vectis, Wilmingtonia, Rathbunopon czy Plagiophthalmus w ystę
p u ją  w  A nglii głównie w  utw orach klastycznych, a podrzędnie w 
w apiennych soczew kach w  ich obrębie. Środow iska sedym entacji 
tych u tw orów  w skazują  na  płytkie, ruchliw e m orza, chociaż lo
kalne zm iany głębokości m ogły w pływ ać na obfitość szczątków  
krabów  (W right &  Collins, 1972). W  innych m iejscach w  Europie 
prosopony znajdow ane są  w  w ęglanow ych facjach pochodzenia 
rafow ego (cenom an H iszpanii) (V ia Boada, 1981). Pojedyncze ga
tunki tej rodziny znajdow ane poza E u ro p ą  są  akcesorycznym i ele
m entam i zespołów  kopalnych (np. Ekalakia lamberti -  Bishop, 
1976; Plagiophthalmus collinsi -  Feldm ann et al., 1993).

D om inujące w  ju rze  gatunki rodzaju  Pithonoton, w  utw orach 
górnej kredy w ystępują  rzadko, ale za to spotykane są  również 
poza E uropą (np. Japonia), podobnie jak  przedstaw iciele rodzaju 
Rathbunopon (A m eryka Północna) czy pierw szy poza E uropą ga
tunek rodzaju Plagiophthalmus (A ntarktyka). R ozprzestrzenienie
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kredow ych gatunków  rodziny Prosopidae w  porów naniu z ju ra j
skim i taksonam i je s t zatem  o w iele szersze, ale znane są  one tylko 
z pojedynczych znalezisk. Z  tego pow odu ogólnośw iatow y zasięg 
m ają  przedstaw iciele H om olidae (Homolopsis), D ynom enidae 
(Dromiopsis) czy  Torynom m idae (Dioratiopus), dla których kraby 
Prosopidae by ły  przodkam i (G laessner, 1980; V ia  Boada & Se-

ąueiros, 1993). Najbliżsi potom kow ie rodziny Prosopidae -  ko 
palni przedstaw iciele rodziny H om olodrom iidae -  zasiedlili śro
dow iska m iękkiego dna g łębszych i zim niejszych m órz, co je s t 
zarów no dobrze udokum entow ane paleontologicznie w  utw orach 
trzeciorzędu ja k  i potw ierdzone w spółczesnym i badaniam i gatun
ków  tej rodziny (Fig. 33).


