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Introduction

The middle–late Miocene Monterey Formation and its equivalents in 
Southern California have yielded relatively few decapod crustaceans.  
Rathbun (�932) reported three species of pinnotherid crabs, Pinnixa 
galliheri Rathbun, �932; Pinnixa montereyensis Rathbun, �932; and 
Pinnixa miocenica (Rathbun, �932), from the type section of the 
Monterey Formation near Pacific Grove.  This corresponds to the 
general area of a reported “typical section” near Monterey, California, 
about 3 km from Pacific Grove (Blake, 1856). Nations (�975) named 
Cancer (Romaleon) dereki from the Monterey Formation in San Mateo 
County, California. Romaleon has subsequently been elevated to generic 
rank.  Subsequently, Feldmann (2003) recognized an indeterminate 
penaeid shrimp and Metacarcinus danai Nations, �975, from the Puente 
Formation in Riverside County.  Metacarcinus danai was originally 
described by Nations from the Briones Formation in Northern California 
which is the temporal equivalent of the Monterey Formation (Weaver, 
�944).  The rocks from which the latter taxa were described have been 
referred to the Monterey Formation, but current best usage seems to 
favor use of Puente Formation in Riverside County (Dibblee, �999a, b; 
Dibblee and Ehrenspeck, 2000, 2001).  Regardless of the terminological 
issues, the discussions in these studies support the contention that 
the Puente Formation is the physical and temporal equivalent of the 
Monterey Formation.  Thus, the discovery of a new species of brachyuran 
from the unit represents a significant addition to the fauna, and it is the 
basis for this work.

Locality

The specimens were collected from middle to late Miocene rocks of 

California.  The rocks were collected in an abandoned quarry near Santa 
Maria, California, in the San Rafael Mountains, previously leased by 
Antolini & Sons in the middle part of the 20th century and from which 
collections were made at about that time and later (M. Pankowski, 
personal communication, March, 20�4).  Howard (�957a) described the 
rocks at this quarry as siliceous limestone of Serravallian to Tortonian 
age.  The lithologic description accords with the specimens at hand.   
She also reported that fish, marine mammals, marine birds, and some 
plant material were preserved in the rocks, although some of the birds 
were reportedly somewhat older, of Relizian foraminiferal stage, which 
corresponds to about Langhian age (Howard, �957b; Turner, �970).  The 
rocks were reported as the Monterey Formation (Howard, �957a; Miller, 
�989), and Miller described the locality of the Antolini & Sons quarry 
as on the west bank of the Tepusquet Creek, Santa Barbara County, 
California, lat. 34°51´32˝N, long. 120°15´28˝W.

Systematics

Infraorder Brachyura Latreille, �802
Section Eubrachyura de Saint Laurent, 1980

Family Portunidae Rafinesque, 1815
Diagnosis: See Karasawa et al. (2008).
Discussion: Karasawa et al. (2008) provided diagnoses for families 

within the Portunoidea, upon which the following discussion is based.  
The new species is placed within Portunidae and Portuninae Rafinesque, 
�8�5, based upon its possession of nine anterolateral spines (see 
discussion under species) with last longest, a carapace about two-thirds 
as long as wide, widest about 70% the distance posteriorly; chelipeds 
longer than other pereiopods and with keels and spines; and male pleon 
with somites 3–5 fused and somite 3 or 4 extending laterally in rounded 
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extension.  Among Portunoidea, the new taxon is easily excluded from 
Longusorbiidae Karasawa et al., 2008, by having fused pleonal somites 
in males, whereas in Longusorbiidae they are all free.  In Geryonidae 
Colosi, �924, the male pleonal somites are fused but with sutures 
that are clearly visible.  In the new taxon, the sutures are not visible.  
Catoptridae Borradaile, �902, have a lateral margin that is entire or 
with few spines on it, whereas the new taxon has at least eight, and 
probably nine, anterolateral spines.  Carcineretidae Beurlen, �930, have 
a carapace that is about as long as wide and a male pleon with clear 
sutures on somites 3–5; the new species has a carapace much wider than 
long.  Carcinidae MacLeay, �838, also have carapaces that are about as 
wide as long and usually with five anterolateral spines.  Macropipidae 
Stephenson and Campbell, 1960, have three to five anterolateral spines 
and usually clear evidence of sutures on the male pleonal somites 3–5.  

Portunidae is composed of numerous subfamilies.  Atoportuninae 
Števčić, 2005, has the same basic shape as the new taxon but in general 
it possesses fewer anterolateral spines (usually seven) and seems to 
have longer pereiopods than the new taxon.  However, recovery of new 
material might suggest placement in this subfamily, when we can confirm 
details of the front and orbits.  Caphyrinae Paul’son, �875, have a very 
broad fronto-orbital width, 70–80% the maximum width, and a carapace 
about as long as wide, excluding the new taxon from this subfamily.  
Carupinae Paul’son, �875, have fewer anterolateral spines and possibly 
incomplete fusion of male pleomeres.  Podophthalminae Dana, �85�, and 
Thalamitinae Paul’son, �875, have much different orbits than the new 
material, either very wide with a very narrow front (Podophthalminae) 
or situated at the lateral corners of the frontal margin (Thalamitinae).  
Necronectinae Glaessner, �928, are in general very similar to the new 
material but male pleonal somites have remnant sutures between sutures 
3–5 and stout chelae that often lack keels, different from the slender 
chelae with keels on the new material.  Lupocyclinae Paul’son, �875, 
have a very tightly arched anterolateral margin and very wide frontal 
margin that cannot accommodate the new material.

Genus Portunus (Portunus) Weber, �795
  Type species: Cancer pelagicus Linnaeus, �758, by subsequent 
designation of Rathbun (�926).
  Included species: See Ng et al. (2008) for extant species and 
Schweitzer et al. (20�0) for fossil species.
  Diagnosis: Carapace longer than wide; frontal margin usually with six 
spines including inner orbital spines; anterolateral margin usually with 
nine spines including outer-orbital spine; chelae with keels on outer 
surface; proximal elements of chelipeds may have spines; merus of third 
maxilliped with rounded anterior margin, not extending laterally.
  Discussion:  The genus Portunus has had a convoluted history, with many 
synonyms and subgenera, a summary of which may be found in Davie 
(2002) and Ng et al. (2008).  Subgenera have not typically been used in 
recent works, but that is beginning to change.  Davie (2002) used subgenera 
in his work on Australian decapods, whereas Poore (2004) did not. Ng et 
al.’s (2008) recent checklist of all brachyuran species worldwide placed 
all species of Portunus within subgenera.  For fossils, it is often difficult 
to place species of any genus within subgenera, and within Portunus, the 

bases for placement are aspects of the male gonopods (Stephenson and 
Campbell, �959), the third maxillipeds (Barnard, �950), and shape of the 
carapace and spines (Rathbun, �930).  Some of these preserve as fossils 
but some do not.  Stephenson and Campbell (�959) also discussed forms 
that were intermediate between some subgenera, but some of those issues 
appear to have been resolved by creation of new genera (Ng and Takeda, 
2003).  

Based upon Rathbun (�930) and Ng et al. (2008), it appears that 
Portunus (Achelous) de Haan, �833, and Portunus (Portunus) are by 
far the most abundant subgenera in North America in the Holocene.  
We examined those two subgenera and found that the new taxon best 
fits the diagnosis of Portunus (Portunus).  The two subgenera are quite 
similar in shape of the carapace and number and form of anterolateral 
spines.  Barnard (�950) reported that in Achelous, the last anterolateral 
spine was not larger than the others, but examination of species in 
Rathbun (�930) that have been corroborated as members of Portunus 
(Achelous), according to Ng et al. (2008), shows that the last spine is 
often larger than the remainder.  The conformation is similarly variable 
in species of Portunus (Portunus) illustrated by Rathbun (�930) and 
similarly corroborated for subgeneric placement. Species of Portunus 
(Achelous) are characterized by a merus of the third maxilliped that has 
a squared anterior margin and that extends laterally (Stimpson, �862; 
Barnard, �950; Mantelatto et al., 2009), whereas Portunus (Portunus) 
is characterized by a rounded anterior margin of the third maxilliped 
merus that does not extend laterally (Rathbun, �930, fig. 7; Barnard, 
�950).  The specimens described herein are characterized by the latter 
morphology, thus our placement of them within Portunus (Portunus).  
Although the new specimens do exhibit the male gonopods, the tips are 
not preserved.  Mantelatto et al. (2009) elevated Achelous to generic level 
based on molecular phylogenic study but did not similarly elevate the 
other subgenera of Portunus.  We await further clarification on the various 
subgenera of this genus before we attempt to designate subgenera for 

Fig. �. Portunus (Portunus) pankowskiorum new species, holotype 
USNM 605057, ventral view of carapace and proximal 
elements of left pereiopod.  Scale bar = 1 cm.
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Fig. 2. �–2. Portunus (Portunus) pankowskiorum new species, paratype USNM 605058.  1, ventral view of male sternum and first 
pereiopods; 2, close up of male sternum showing male gonopods (arrows).  Scale bars = 1 cm.
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Fig. 3. �–5. Portunus (Portunus) pankowskiorum new species, paratype USNM 605059. �, ventral view of male sternum, pleon, and weakly 
heterochelous first pereiopods; 2, right chela, showing slightly stouter manus and fingers; 3, somewhat more slender left chela; 4, third maxillipeds 
showing rounded merus (arrow); 5, sternum and male pleon, arrows indicate position of pleonal locking mechanism.  Scale bars = 1 cm.
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the many fossil species.  North American Holocene species of Portunus 
(Portunus) are known from the Atlantic and Pacific Coast as well as from 
northern South America south to Chile (Rathbun, �930). Thus, a Miocene 
species of the subgenus does not extend its geographic range.  

Portunus (Portunus) pankowskiorum new species
(Figs. �–4)

  Diagnosis: Carapace about 70% as long as wide, widest about two-
thirds the distance posteriorly; with at least nine anterolateral spines, 
eight of which are clearly  preserved, last spine longest and stoutest;  
male pleon with marked, rounded lateral projection on somite 4?; chelae 
with well-developed keels on outer and upper surfaces, spines on upper 
surfaces of meri.
  Description: Carapace ovate, wider than long, length about 65% 
carapace width, widest about 70% distance posteriorly.  Carapace 
regions and grooves unknown due to flattened preservation, cuticle 
degraded, some specimens with mosaic-like appearance in cuticle.

Frontal margin possibly with four spines to six spines including inner 

orbital spine; inner two closely spaced, remainder of frontal margin 
poorly preserved and broken.  Anterolateral margin arcuate; with at least 
eight anterolateral spines, spines becoming slightly larger posteriorly, 
each with straight anterior margin and curved posterior margin, first 
seven directed anterolaterally; last spine longest and stoutest, directed 
laterally, marking widest part of carapace.  Posterolateral margin 
arcuate, concave; posterior margin straight, probably rimmed.

Subhepatic region and pterygostome granular.  Eyes apparently on 
short stalks.  Third maxillipeds operculiform; exopod longer than wide, 
inner margin convex, outer margin straight; ischium with groove about 
two-thirds the distance axially, proximal margin concave, outer margin 
weakly concave, inner margin straight distally and curving strongly 
proximally into convex distal margin; merus about as long as wide, with 
convex distal margin not extending laterally.  

Sternite � triangular, separated from sternite two by groove; sternite 2 
trapezoidal, much wider than long, separated from sternite 3 by suture; 
sternite 3 wider than long, posterior margins separated from sternite 4 

by groove; sternite 4 wider than long, with deep axial groove and long 
episternal projections; sternite 5 about one and one-half times as wide 
as long, widening distally, with long episternal projections, with small, 
knob-like pleonal holding structures in males; sternites 6 and 7 about 
same shape, 7 slightly shorter, each with episternal projections; sternite 
8 visible in ventral view in males.

Male pleonal somites 3–5 fused, somite 3 wider than 4 and 5 with 
rounded lateral projections, somite 6 longer than wide; telson triangular, 
reaching to about base of coxa 4.  Male gonopods � and 2 long, slender.

Chelipeds weakly heterochelous.  Major chelipeds with short ischium, 
possibly with spines on upper surface.  Merus much longer than wide, outer 
surface keeled, upper and lower surfaces with spines.  Carpus very short, 
poorly known.  Manus much longer than high, outer surface with 2 keels, 
upper surface with keel, large tubercles above base of fixed finger; fixed 
finger long, slender, with molariform denticles with black tips on occlusal 
surface; movable finger arcuate, slender, with denticles on occlusal surface.  
Minor chelipeds not much smaller than major chelipeds, somewhat more 
slender, similar in shape, manus with one or no keels on outer surface.  

Pereiopods 2–4 with more flattened proximal elements than chelipeds; 
pereiopod 5 with flattened, short, ovate carpus, manus, and dactylus.
  Types:  The holotype USNM 605057, and paratypes USNM 605058–
605070, are deposited in the United States National Museum of Natural 
History, Smithsonian Institution, Washington, DC, USA.
  Etymology: The trivial name honors Mark Pankowski and his family, 
recognizing their contribution to science by acquiring fossils and 
donating them for scientific study.
  Measurements:  Measurements (in mm) taken on the dorsal carapace 
of specimens of Portunus (Portunus) pankowskiorum new species: 
holotype USNM 605057, maximum width (W�), 54.0; maximum length 
(L�), 34.9; length from front to position of maximum width, (L2), 
24.2; fronto-orbital width (W2) (estimated), 11.8; frontal width (W3) 
(estimated), 5.0; paratype USNM 605063, W�, 47.8; L�, 3�.0; L2, 20.8.

Occurrence: The specimens were collected from middle–late Miocene 
(Serravallian–Tortonian) rocks of the Monterey Formation in southern 
California, USA.
  Discussion: The frontal and anterior-most portions of the anterolateral 
margins are difficult to interpret.  They are poorly preserved on all 
specimens.  None of the specimens retains an unbroken frontal and 
orbital region.  One specimen retains what appears to be a pair of axial 
frontal spines, but it is not possible to determine the total number of 
frontal spines due to breakage.  It appears likely that there were six, 
due to the width of the area, but this remains to be confirmed.  The 
anterolateral margin has at least eight confirmed spines, and there must 
be at least nine including the outer-orbital spine, although the orbits 
cannot be observed.  This is due to breakage and to one of the chelipeds 
lying directly on that region of the carapace (Fig. �).   Although these 
regions of the carapace are poorly preserved, the sternum and pleonal 
areas are well-preserved.  The male gonopods can be observed in two 
different specimens (Fig. 2), and the pleonal locking mechanism can be 
seen in another specimen (Fig. 3.5).  

Other species from various genera within Portunoidea have been 
described from Paleogene and Neogene rocks of California and the west 

Fig. 4.  Portunus (Portunus) pankowskiorum new species, 
paratype USNM 60506�, carapace and 2–5 (arrows), all 
much shorter than chelipeds.  Scale bar = 1 cm.



�2

coast of North America, but all differ from the new species described 
here.  Most, in fact, are referred to different families.  Several species 
of Longusorbis Richards, �975, of Longusorbiidae are known from 
the west coast of North America, but these are easily distinguished 
from the new species by their very broad orbits (nearly equal to the 
maximum width of the carapace), apparently unfused male pleonal 
somites, and short chelipeds that are shorter than other pereiopods 
(Karasawa et al., 2008).  All of these differ significantly from the new 
species.  Many species within genera of Macropipidae are known 
from the west coast of North America, including Coeloma (Litoricola) 
Woodward, �873; Maeandricampus Schweitzer and Feldmann, 2002; 
Minohellenus Karasawa, �990; and Portunites Bell, �858.  However, 
Macropipidae as previously stated have only 3 to 5 anterolateral spines, 
unfused or clear sutures on male pleonal somites 3 to 5, usually a less 
broad carapace with respect to the length, and with some pereiopods 
as long as the chelipeds (Karasawa et al., 2008).  All of these features 
differ from the new species.  Necronectes nodosus Schweitzer et al., 
2002, of Necronectinae, a subfamily of Portunidae, was described from 
Oligocene rocks of Baja California Sur.  Although it is similar to the 
new species in overall ovate shape and poorly marked regions of the 
carapace, it has one fewer anterolateral spine and lacks keels on the 
chelae.  The chelae of N. nodosus are also stout and with relatively short 
fingers, whereas in the new species the chelae have keels, are long, 
and have long, slender fingers.  Within Portuninae, Acanthoportunus 
buchanani Schweitzer and Feldmann, 2002, was described from the 
Eocene of California but it has a long anterolateral spine that is itself 
spinose, clearly distinct from the new species.  Rathbun (�926, p. 75) 
reported Callinectes bellicosus (Stimpson, �862), from the Pleistocene 
of California based only on a movable finger.  Species of Callinectes 
have a very distinctive T-shaped male pleon not seen in the new species.  
Thus, we are confident that the new species is in fact new and not 
previously reported from the Cenozoic of California or elsewhere.

All of the specimens for which sex can be determined are male, six 
out of fourteen.  Species of Callinectes within Portuninae that have 
been widely studied for the fisheries industry display segregation 
based upon sex and age.  Immature females and males often inhabit 
one region, and mature females seek other regions for development of 
eggs and larval dispersal (Segura de Andrade et al., 20�3).  Juveniles 
often inhabit different environments that are safer for development, 
and concomitantly, mature females inhabit such environments as well 
(Araújo et al., 20�2).  It seems that males and females are separated 
in many species of Callinectes, and one report suggested that 70% of 
adults of each sex lived in environments different from one another 
(Rodríguez-Domínguez et al., 20�2).  Indeed, Warner (�977) reported 
that such separation by sex was common among decapods.  This may 
explain the �00% male occurrence seen in the population of Portunus 
(Portunus) pankowskiorum new species seen here.
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