
INTRODUCTION 

The studied specimen was collected in 2003 by

Trick Runions on a Western Interior Paleontological

Society (WIPS) fieldtrip in Pueblo County, Colorado

at 38.32990° North and 104.54662° West. Rock out-

crops here are part of the upper portion of the Baculites
scotti Zone or the “tightly coiled” Didymoceras jor-
genseni Subzone of the Baculites scotti Zone of the

Pierre Shale Formation (75.56 + / - 0.11 mya – US

Zonal Table, Cobban et al. 2006). The Baculites scotti
Zone, in turn, is bracketed by Didymoceras nebras-
cense Zone above and the Baculites reduncus Zone and

the “tepee buttes” below (Scott 1964). Previously this

was once referred to as part of the “Rusty Zone” of

Gilbert (Scott and Cobban 1968).  This site is located

on a prominent feature of the County known as “Bac-

ulite Mesa” (Scott 1969) (Text-fig. 1). The studied

specimen was collected within the same rock unit that

contains the index fossils Hoploscaphites gilberti
(Cobban et al. 2013), Hoploscaphites gilli (Landman

et al. 2013), Inoceramus saskatchewanensis (Warren,

1934), Baculites scotti (Cobban, 1958), Baculites tex-
anus (Kennedy and Cobban, 1999), Euspira obliquata
(Hall and Meek, 1856), and Inoceramus tenuilineatus
(Hall and Meek, 1856) establishing the age of the out-

crop to the middle-upper Campanian (Cobban et al.
2006). The geology of the Pierre Shale Formation in

Pueblo County is well established including discussion

of the above-referenced biostratigraphy, geology,
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lithology, and stratigraphic sections of the area (Cob-

ban 1958, 1993; Cobban and Kennedy 1993; Scott

1964, 1969; Scott and Cobban 1986; Kennedy et al.
2000; Walaszczyk et al. 2001; Cobban et al. 2006;

Landman et al. 2013).

MATERIAL 

The studied specimen consists of a large homolid,

a giant for the Pierre Shale, with an almost complete

carapace (missing rostrum, epi- and protogastric re-

gions, and right epigastric regions), proximal left

walking legs (P2- P4) and proximal right walking

legs (P2-P5), and the partially exposed pleon (Text-

fig. 2). The carapace is broken along the pleural su-

tures, the linea homolica, with the right lateral side

rotated outward into the plane of the central carapace

and the left side remaining in its original vertical po-

sition; the central portion of the carapace has been

pushed inward and rotated slightly clockwise. The

first pleonal segments are visible as are the proximal

parts of the ambulatory legs (P2- P5) on the right and

(P2- P5) on the left side. The P2- P5 is much reduced

and dorsal. Besides the completeness and size of this

specimen, its most remarkable feature is a patina of

pyrite covering the cuticle where it had been pre-

served within the dense ironstone concretion, giving

rise to a golden color across the dorsal surface of the

specimen. 

Abbreviations

UCMNH: University of Colorado Museum of Natural

History, Boulder Colorado, USA lcxp: carapace length;

P2-P5: pereiopods 2 to 5; wcxp: carapace width.

SYSTEMATIC PALAEONTOLOGY

Infraorder Brachyura Linnaeus 1758

Section Homoloida Karasawa, Schweitzer & Feldmann

2011

Superfamily Homoloidea De Haan 1839

Family Homolidae De Haan 1839

Genus Zygastrocarcinus Bishop 1983

TYPE SPECIES: Zygastrocarcinus griesi Bishop

1983, by original designation.

FOSSIL SPECIES: Zygastrocarcinus cardsmithi
Bishop 1986; Z. carolinasensis Klompmaker, Ventura

and Vega 2013; Z. griesi Bishop 1983; Z. mendryki
(Bishop, 1982); Z. tricki sp. nov.  (this study); Z.
waagei Feldmann, Schweitzer and Green 2008. 

Zygastrocarcinus tricki sp. nov.

(Text-fig. 2)

DIAGNOSIS: Carapace longer than wide, exhibit-

ing tumid regions, tubercles, and strong grooves;

carapace moderately convex transversely; lateral

sides subvertical; hepatic lobe exhibiting six tuber-

cles arranged in two parallel lines; hepatic lobe with

one strong spine along margin; large pentagonal

cardiac lobe, with one central tubercle, surrounded

by four smaller tubercles; undifferentiated branchial

lobe.

ETYMOLOGY: The trivial name honors Trick

Runions of the Western Interior Paleontological Soci-

ety (WIPS) for his many contributions in increasing

our understanding of the palaeontology of the Creta-

ceous of the Western Interior Seaway.

HOLOTYPE: UCMNH accession number 86384.

TYPE LOCALITY: Pierre Shale (Baculite Mesa,

Pueblo County, Colorado); UCMNH locality

2016051.

GEOLOGICAL AGE: Late Cretaceous (middle Cam-

panian, Baculites scotti Zone).

Text-fig. 1. Generalized locality map of study area where crab specimen was

collected. Biostratigraphic zones after Scott and Cobban (1968) and Scott

(1969). Note at Baculite Mesa many biostratigraphic zones are represented 

and are not clearly defined due to the steep slopes of the mesa



MATERIAL AND MEASUREMENTS: One nearly

complete homolid in dorsal view (UCMNH 86384 –

lcxp: 61.8 mm; wcxp: 52.5 mm).

DESCRIPTION: Carapace – large, quadrate, longer

than wide, convex in transverse section, strongly con-

vex longitudinally; lateral sides nearly subvertical;

711A NEW CRAB FROM THE CAMPANIAN OF THE US WESTERN INTERIOR

Text-fig. 2.   Dorsal view of fossil crab, Zygastrocarcinus tricki sp. nov. A − dorsal carapace, including legs, contained within ironstone concretion. B − Close-up view 

of dorsal carapace. C − Close-up of carapace left side to emphasize the linea homolica and cardiac region.  Scale = 1 cm 
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rostrum not preserved; grooves fairly strong and well

developed; cervical groove directed anterolaterally,

straight until approaching branchial region, where it

bends anteriorly, then curved into anterolateral con-

cavity surrounding branchial region anteriorly; postcer-

vical groove parallels cervical groove axially, but con-

nects to cervical groove at lateral-most position;

branchiocardiac groove narrow and parallels cervical

groove dorsally; regions tumid and granulate; epigas-

tric and protogastric lobes not preserved; mesogastric

lobe triangular, with one central tubercle, surrounded

by three tuberculate bosses; metagastric lobe with two

tuberculate bosses, located on each side; hepatic lobe

exhibiting six tubercles arranged in two parallel lines;

hepatic lobe with one strong spine along lateral mar-

gin outward directed; undifferentiated branchial lobe;

large inflated pentagonal cardiac lobe, with one central

tubercle, surrounded by six smaller tubercles and by

larger tubercles along margins, reducing in size dis-

tally;  intestinal lobe longer than wide, narrow, and

granular; linea homolica runs longitudinally well in-

side of lateral margins. Thoracic appendages – Chelae

unknown; ambulatory legs long and robust; P2 largest

in diameter, P3 and P4 slightly smaller in diameter

about equal size; longitudinally grooved and finely tu-

berculate; P5 much smaller, merus about half the

length and diameter of merus of P3 and  P4, preserved

in dorsal position above P4. 

DISCUSSION: According to Bishop (1983) Zygas-
trocarcinus tricki sp. nov. fits the genus characters,

such as the carapace slightly ovate, longer than wide,

widest in posterior half; upper surface nearly level, lat-

erally rounded; lateral margins nearly vertical; cara-

pace well differentiated by deep grooves; regions of-

ten developed into bosses or spines; surface

ornamented with course tubercles; and linea homolica
well developed, dorsal, parallel to lateral margins. 

Klompmaker et al. (2013) discussed some charac-

ters that could be used to distinguish species within Zy-
gastrocarcinus such as: the length/width ratios; the

widest part of the carapace; tumidity of regions; the or-

namentation of the carapace; and the morphology of

cardiac, protogastric, mesogastric, and branchial re-

gions. Even though Z. tricki sp. nov. does not preserve

the epi- and protogastric regions a combination of two

characters can be used to distinguish Z. tricki sp. nov.

from the other species of the genus: the number and

distribution of tubercles of the hepatic and cardiac

lobes and the shape of mesogastric and branchial lobes.

We therefore distinguish Z. tricki sp. nov. from

the other species in having the hepatic lobe with six tu-

bercles arranged in two parallel lines and the meso-

gastric lobe, with one central tubercle, surrounded by

three tuberculate bosses. Zygastrocarcinus cardsmithi,
Z. griesi, and Z. mendryki have a mesogastric lobe with

three granulate bosses. Zygastrocarcinus carolinasen-
sis has a granulate mesogastric lobe. Zygastrocarcinus
waagei has a mesogastric lobe with long anterior

process which extends as a sulcus onto the rostrum.

In addition, Z. tricki sp. nov. also has a large inflated

pentagonal cardiac lobe, with one central tubercle, sur-

rounded by six smaller tubercles and by larger tubercles

along margins which distinguishes it from the other de-

scribed species. Zygastrocarcinus cardsmithi has a car-

diac lobe that is triangular and is covered with fine

transverse granules. Zygastrocarcinus griesi has a car-

diac lobe with one central tubercle, surrounded by six

or seven smaller tubercles. Zygastrocarcinus mendryki
has a cardiac lobe that is depressed, narrow, and with

medium-sized granules. In Zygastrocarcinus waagei
the cardiac lobe is longer than wide, with a pair of cir-

cular swellings anteriorly and one posteriorly. Zygas-
trocarcinus carolinasensis does not preserve the cardiac

lobe. Lastly, the undifferentiated branchial lobe distin-

guishes Z. tricki sp. nov. from the other species, which

all possess a differentiated branchial lobe. 

CONCLUSION

The record of Zygastrocarcinus is known from the

northern part of the United States (Montana, South

Dakota, Wyoming and now Colorado) and from north-

ern Mexico within the central and southern portions of

the Western Interior Seaway in North America. This al-

ludes to the fact that zygastrocarcinids were a highly

endemic group with a very restricted geologic range

(early Campanian to early Maastrichtian) and geo-

graphical range (see Klompaker et al. 2013, Table 1). 

Acknowledgments 

The authors especially thank W.A. (Bill) Cobban and

Steve Jorgensen, who took the time to identify the associ-

ated inoceramid and ammonite fauna and determined the

range zone that this crab came from. Excellent preparation

work from BHIGR is greatly appreciated. We thank the

landowners, Harvey Smith, the late Bill Bois, Susan Pass-

more who took extensive photographs of the site, and Steven

M. Miller for nonpareil technical assistance. Special thanks

to Malcolm Bedell Jr. and the Western Interior Paleonto-

logical Society for organizing the field trip that led to the

discovery of this new homolid. Lastly, we thank Francisco

Vega and René Fraaije for their kind reviews of this paper.



REFERENCES 

Bishop, G.A. 1982. Homolopsis mendryki: A new fossil crab

(Crustacea, Decapoda) from the Late Cretaceous Dakot-
icancer Assemblage, Pierre Shale (Maastrichtian) of

South Dakota. Journal of Paleontology, 56, 221 –225. 

Bishop, G.A. 1983. Two new species of crab, Notopocorystes
(Eucorystes) eichhorni and Zygastrocarcinus griesi (De-

capoda, Brachyura) from the Bearpaw Shale (Campan-

ian) of north central Montana. Journal of Paleontology,

57, 900– 910. 

Bishop, G.A. 1986. A new crab, Zygastrocarcinus card-
smithi (Crustacea, Decapoda) from the lower Pierre

Shale, southeastern Montana. Journal of Paleontology,

60, 1097– 1102. 

Cobban, W.A. 1958. Two New Species of Baculites from the

Western Interior Region. Journal of Paleontology, 32,

660–665

Cobban, W.A. and Kennedy, W. 1993. The Upper Cretaceous

dimorphic pachydiscid ammonite Menuites in the West-

ern Interior of the United States. USGS Professional
Paper, 1533, 14 p.

Cobban, W.A., Walaszczyk, I., Obradovich, J.D. and McK-

inney, K.C. 2006. A USGS zonal table for the Upper Cre-

taceous middle Cenomanian−Maastrichtian of the West-

ern Interior of the United States based on ammonites,

inoceramids, and radiometric ages. U.S. Geological Sur-
vey Open  File Report, 1250, 45 p. 

Cobban, W.A., Jorgensen, S.D., Kennedy, W.J., Landman,

N.H. and Larson. N.L. 2013. A new species of Ho-
ploscaphites (Ammonoidea, Ancyloceratina) from cold

methane seeps in the Upper Cretaceous of the U.S. West-

ern Interior. American Museum novitates,  3781, 1–39.

De Haan, W. 1833-1850. Crustacea. In: von Siebold, P.F.

(Ed.), Fauna Japonica sive Descriptio Animalium, quae

in Itinere per Japoniam, Jussu et Auspiciis Superiorum,

qui summum in India Batava Imperium Tenent, Sus-

cepto, Annis 1823-1830 Collegit, Notis, Observationibus

et Adumbrationibus Illustravit: i–xvii, i–xxxi, ix–xvi,

1−243, pls A–J, L–Q, 1–55, circ. table 2. (J. Müller et

Co., Lugduni Batavorum [=Leyden]).

Hall, J. and Meek, F.B. 1856, Descriptions of new species

of fossils from the Cretaceous formations of Nebraska,

with observations upon Baculites ovatus and B. com-
pressus, and the progressive development of the septa

in Baculites, Ammonites, and Scaphites, Memoirs of

the American Academy of Arts and Sciences, 5, 379–

411.

Feldmann, R.M., Schweitzer, C.E. and Green, R.M. 2008.

Unusual Albian (Early Cretaceous) Brachyura (Ho-

moloidea: Componocancroidea new superfamily) from

Montana and Wyoming, U.S.A. Journal of Crustacean
Biology, 28, 502–509.

Karasawa, H., Schweitzer, C.E. and Feldmann, R.M. 2011.

Phylogenetic analysis and revised classification of

podotrematous Brachyura (Decapoda) including extinct

and extant families. Journal of Crustacean Biology, 31,

523–565.

Kennedy, W.J. and Cobban, W.A. 1999. Campanian (Late

Cretaceous) ammonites from the Bergstrom Formation

in Central Texas,  Acta Geologica Polonica, 49, 67–80.

Kennedy, W.J., Cobban, W.A. and Scott, G.R. 2000. Het-

eromorph ammonites from the middle Campanian Bac-
ulites scotti Zone in the U.S. Western Interior. Acta Ge-
ologica Polonica, 50, 223–241.

Klompmaker, A., Flores-Ventura, A.J. and Vega, F.J. 2013.

A new homolid crab, Zygastrocarcinus carolinasensis n.

sp., from the Cretaceous (Campanian) of NE Mexico:

implications for paleobiogeography. Boletín de la So-
ciedad Geológica Mexicana, 65, 265−271.

Landman, N.H., Kennedy, W.J., Cobban, W.A., Larson, N.L.

and Jorgensen, S.D. 2013. A New Species of Ho-
ploscaphites (Ammonoidea: Ancyloceratina) from Cold

Methane Seeps in the Upper Cretaceous of the U.S.

Western Interior. American Museum Novitiates Num-
ber, 3781, 1–39.

Linnaeus, C. 1758. Systema Naturae per Regna Tria Natu-

rae, Secundum Classes, Ordines, Genera, Species, cum

Characteribus, Differentiis, Synonymis, Locis. Vol. 1.

Holmiae, Laurentii Salvii. iii, 824 p.

Scott, G.R. 1964. Geology of the Northwest and Northeast

Pueblo quadrangles, Colorado. Miscellaneous geologic

investigations map, I-408.

Scott, G.R. 1969. General and engineering geology of the

northern part of Pueblo, Colorado. USGS Bulletin, 1262,

131 p.

Scott, G.R. and Cobban, W.A. 1968. Geologic and bios-

tratigraphic map of the Pierre Shale in the Colorado

Springs-Pueblo area, Colorado. IMAP, 1627.

Walaszczyk I., Cobban, W.A. and Harries, P.J. 2001. Inoce-

ramids and inoceramid biostratigraphy of the Campan-

ian and Maastrictian of the United States Western Inte-

rior Basin. Revue de Paleobiologie, 20, 117–234.

Warren, P.S. 1934. Palaeontology of the Bearpaw Forma-

tion. Transactions of the Royal Society of Canada, 28,

81–97

713A NEW CRAB FROM THE CAMPANIAN OF THE US WESTERN INTERIOR

Manuscript submitted: 15th January 2016
Revised version accepted: 30th July 2016



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


