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UPPER CRETACEOUS MACRURAN DECAPODS 
(LOBSTERS) FROM THE SOUTHEASTERN SAN 

JUAN BASIN, SANDOVAL COUNTY, NEW MEXICO
PAUL T. MAY1, SPENCER G. LUCAS1, AND MICHAEL P. FOLEY1

1New Mexico Museum of Natural History and Science, 1801 Mountain Road, NW, Albuquerque, NM 87104; spencer.lucas@dca.nm.gov

Abstract—Recent fieldwork has recovered fossils of clawed lobsters of the genus Hoploparia from the Upper Cretaceous (Cenomanian 
and middle Turonian) strata in the southeastern San Juan Basin near San Ysidro, Sandoval County, New Mexico. Hoploparia is a well-
known, extinct clawed lobster genus that persisted from the Early Cretaceous to the Early Miocene, with 60 recognized species from around 
the world. The fossils documented here are the first records of Hoploparia from New Mexico.

New Mexico Geological Society Guidebook, 74th Fall Field Conference, 2024, p. 219–223, https://doi.org/10.56577/FFC-74.219

INTRODUCTION

Over a decade of fieldwork in the Upper Cretaceous marine 
strata near San Ysidro, New Mexico, has recovered five fossils 
of clawed lobsters, which are macruran decapods of the fam-
ily Nephropidea. These fossils can be assigned to Hoploparia 
McCoy (1849), a well-known, widespread, and very diverse 
clawed lobster genus, with a fossil record of 60 species ex-
tending from the Lower Cretaceous (Valanginian) to the lower 
Miocene (Tshudy, 1993, 2003; Tshudy et al., 2018; Fraaije et 
al., 2020; Feldmann and Schweitzer, 2021). Other fossil deca-
pods (crabs) have been reported from Upper Cretaceous strata 
in New Mexico, in the Semilla Sandstone of the Carlile Shale 
(Toolson and Kues, 1996) as well as the Fite Ranch Sandstone 
Member of the Tres Hermanos Formation (Schweitzer et al., 
2017), both of middle Turonian age. Those specimens con-
sist of disarticulated chelea and a few carapaces. This is the 
first report of a fossil lobster from New Mexico. In this paper, 
NMMNH refers to the New Mexico Museum of Natural His-
tory in Albuquerque. All dimensions are given in millimeters.

GEOLOGIC SETTING

In the southeastern San Juan Basin, the Dakota Formation 
is interbedded with the Mancos Shale in well-defined layers 
near the western margin of the Western Interior Seaway in 
New Mexico (e. g., Owen, 1966; Molenaar, 1983; Woodward, 
1987; Sealey and Lucas, 2019). The specimens reported here 
were collected from the Paguate Member of the Dakota For-
mation and the younger Semilla Member of the Carlile Shale 
of the Mancos Formation (Fig. 1). Both units are bioturbated, 
medium-grained quartzose marine sandstone bodies that were 
deposited in shallow, nearshore sand sheets, shoals, and bars 
in the San Juan Basin (Owen, 1966; La Fon, 1981; Molenaar, 
1983; Woodward, 1987; Fleming, 1989; Sealey and Lucas, 
2019). The Paguate Member outcrops are present through-
out western and central New Mexico and are quite fossilifer-
ous where exposed (Cobban, 1977; Sealey and Lucas, 2003, 
2019). The Cenomanian-age Acanthoceras amphibolum Mor-
row (1935) and Plesiacanthoceras aff. wyomingensis Reagan 

FIGURE 1. Location map of the study area in Sandoval County, New Mexico, 
and a generalized stratigraphic section of the Cretaceous strata that produced 
the fossil lobsters described here. Members of the Dakota Formation (KD) and 
Mancos Formation (KM) are labeled.
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(1924) (Cunningtoniceras arizonensis [Kirkland and Cob-
ban, 1986]) ammonite zones are reported from the main body 
and top of the Paguate Member, respectively (Cobban, 1984; 
Sealey and Lucas, 2019; May and Lucas, 2023). The young-
er, Turonian-age, Semilla Member outcrops are present in 
west-central New Mexico (La Fon, 1981; Fleming, 1989), are 
also fossiliferous and produce ammonites of the Prionocyclus 
hyatti (Stanton, 1894) zone (Cobban, 1984; Estep and Lucas, 
2000; Sealey and Lucas, 2019). 

LOCALITIES

All fossils described here were collected from five localities 
in the southeastern San Juan Basin near San Ysidro, northwest 
of Albuquerque, Sandoval County, New Mexico. Four locali-
ties (NNMNH L-9592, L-9593, L-13238a, and L-13238b) are 
in the Paguate Member of the Dakota Formation. NMMNH 
L-9589 is in the Semilla Member of the Carlile Shale of the 
Mancos Shale Formation (precise map coordinates for these 
localities are in the NMMNH database and are available to 
qualified researchers).

SYSTEMATIC PALEONTOLOGY

Phylum ARTHROPODA Von Siebold, 1845
Class Crustacea Latreille, 1796

Order Deccapoda Latreille, 1802
Infraorder Astacidea Latreille, 1802

Section Homarida Scholtz and Richter, 1995
Superfamily Nephropoidea Dana, 1852

Family Nephropidea Dana, 1852
Subfamily Homarinae Huxley, 1880

Genus Hoploparia McCoy, 1849
Hoploparia sp. indet.

Characteristics

McCoy (1849) described the genus Hoploparia as minute-
ly granulose, oblong, tumid, slightly compressed, with a little 
deeper than wide carapace, and with a sharp, strong carinate 
rostrum at the front. It attains a sheath-like prolongation of 
strongly ridged and spinose cheeks with a smooth-sided ros-
trum (El-Shazly, 2015). The rostrum is thin, long, smooth or 
denticulate, the cervical groove clearly developed above and 
below the gastro-orbital groove, the postcervical groove dis-
tinct, connecting with the cervical groove through a semicircu-
lar arc, and the chelae strong, long, and heterochelous (Moore, 
1969). Tshudy (1993) described the well-defined cervical and 
hepatic grooves, the deeply impressed postcervical groove, and 
the extent of the brachiocardiac groove to intersect the hepatic 
groove (also see El-Shazly, 2015). 

Referred Specimens

NMMNH P-71507 from NMMNH locality L-9592 is a 
poorly preserved part and counterpart of a portion of the un-
ornamented dorsal carapace of the posterior cephalothorax and 

anterior abdomen with outstretched chelipeds. P-71508 from 
NMMNH locality L-9593 (Fig. 2A, B) is a well-preserved, 
three-dimensional, mostly complete dorsolateral carapace of 
the cephalothorax and abdomen. P-71512 from NMMNH lo-
cality L-9589 (Fig. 2E, F) is a marginally preserved disartic-
ulated cephalothorax and abdomen. P-94502 from NMMNH 
locality L-13238a (Fig. 2C-D) is three-dimensional, marginal-
ly preserved, and slightly crushed, with an articulated cepha-
lothorax and abdomen as well as three disarticulated cheliped 
fragments. P-945093 from NMMNH locality L-13238b is a 
poorly preserved three-dimensional posterior cephalothorax 
and abdomen.

Description

P-71507 from NMMNH locality L-9592 is a poorly pre-
served part and counterpart of a limestone concretion con-
taining a portion of the unornamented dorsal carapace that is 
tubular, broken at the bisecting postcervical groove, exposing 
the smooth posterior cephalothorax and anterior abdomen, and 
with outstretched chelipeds anterior to the exposed cephalo-
thorax. The left carpus is preserved and an impression of the 
inferior portion of both chelae, with what appear to be slender 
elements.

P-71508 from NMMNH locality L-9593 (Fig. 2A, B) is a 
well preserved, three-dimensional, mostly complete dorsolat-
eral cephalothorax and abdomen. The preservation retains the 
cylindrical shape of the carapace. The cephalothorax is 20 mm 
long and is mostly complete except for the most anterior fea-
tures (rostrum and supraorbital spine). The antennar, cervical, 
postcervical, and hepatic grooves are well defined and incised 
with the postcervical groove bisecting the dorsal carapace. 
Other than the well-defined grooves, the carapace is devoid of 
ornamentation or lineae. The regions bordered by the grooves 
are inflated. The carapace of the cardiac region is smooth and 
unornamented. There is a possible drill hole in the dorsomedi-
al portion of the cervical region. There is also minor damage 
to the lateral thoracic carapace; however, the smooth unorna-
mented character of the overall carapace is maintained. The 
carapace and the abdomen are slightly disarticulated. The ab-
domen is 25 mm long and 10 mm wide, consisting of the most 
posterior aspect of the carapace, five articulated somites with 
concave terga ornamented bilaterally with blunt ridges where 
the tergum meets the pleurae, and two-thirds of the tail fan with 
the telson, with accentuations of the margins, and the superior 
portion of one pair of uropods. The superior aspect of the first 
uropod is bisected by a ridge. The ventral portion of the abdo-
men is obscured by matrix.

 P-94502 from NMMNH locality L-13238a (Fig. 2C, D), 
which is less than 1 m from the top of the Paguate Member, 
is mostly complete, three-dimensional, laterally compressed, 
marginally preserved, and slightly crushed, with an articulat-
ed cephalothorax and abdomen as well as three disarticulated 
cheliped fragments. The specimen was found loose, with the 
fragments in association. The cephalothorax is 22 mm long. 
The left dorsolateral side of the carapace is more crushed and 
distorted than the right lateral side; however, the antennar, cer-
vical, postcervical, and hepatic grooves are discernable. On 
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the right lateral side, the antennar, cervical, postcervical, and 
hepatic grooves as well as the orbit are well defined. The cara-
pace is smooth and unornamented. There is an 8-mm-by-1-mm 
indentation in the right lateral branchiocardiac region. The ab-
domen is complete, with five articulated somites with concave 
unornamented terga extending laterally into blunt pleura and 
a tail fan, which is poorly preserved. One walking leg is par-
tially exposed. The slender cheliped fragments have maximum 
lengths of 12 mm merus, 10 mm carpus, and a 15 mm che-
lea, consisting of a propodus with the base of the dactylus (the 
propodus is absent). 

P-94503 from NMMNH locality 13238b is a poorly pre-
served, flattened, three-dimensional carapace of the left lateral 
side of a cephalothorax. The antennar, cervical, postcervical, 
and hepatic grooves are shallow though discernable. A frag-
ment of the left merus is just anterior to the carapace.

P-71512 from NMMNH locality 9589 in the Semilla Mem-
ber (Fig. 2E) is a marginally preserved, disarticulated ceph-
alothorax and abdomen. The ventrolateral carapace of the 
cephalothorax is 28 mm long, flattened, smooth, unornament-
ed except for the antennar ridge, which is comprised of a row 
of fine carina, and mostly complete, except for the most ante-

FIGURE 2. Hoploparia sp. from the Paguate Member of the Dakota Formation (A–D) and from the Semilla Sandstone Member of the Carlile Shale. (A) lateral view 
and (B) dorsal view, NMMNH P-71508; (C) left lateral view and (D) right lateral view, P- 94502; (E) lateral view of P-71512.
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rior features. The orbit is just visible. The antennar, cervical, 
postcervical, and hepatic grooves are well defined. The over-
all shape of the cephalothorax is more elongated and tunicate 
than in many Hoploparia species, and an overall granular ap-
pearance is perceptible under oblique lighting. This may be a 
distortion from initial fossilization. The abdomen is separated 
from the cephalothorax by 5 mm, is three-dimensional and 20 
mm long, and is mostly complete. It consists of five articu-
lated somites with concave unornamented terga and pleurae, 
a telson, and uropods. The ventral portion of the abdomen is 
obscured by matrix.

DISCUSSION

All five lobster fossils from the southeastern San Juan Basin 
are moderately large nephroids. Assignment to the genus Hop-
loparia is made with confidence. The carapaces of all speci-
mens described here are tubular, smooth, and unornamented. 
The spinous rostrums and supraorbital spines are not preserved. 
Four specimens have the antennar, cervical, postcervical, and 
hepatic grooves that are connected and well defined. This 
groove pattern is diagnostic of the genus Hoploparia McCoy 
and serves to separate it from Homarus Weber (1795) (Sch-
weitzer and Feldmann, 2001). The antennar, cephalic, hepatic, 
and cardiac regions are well defined and locally inflated and 
lack conspicuous carinas and lineae. The presence of antennar 
and hepatic grooves precludes assignment to the family Asta-
coidea Latreille (1802), the fresh-water crayfish, a sister group 
to Nephroidea (Rode and Babcock, 2003). 

The carapace of P-71508 matches well the carapace of the 
holotype of Hoploparia tshudyi (Schweitzer and Feldmann, 
2001, p. 181, fig. 5). P-94502 strongly resembles the carapace 
and minor cheliped of the holotype of H. dentonensis (Rath-
bun, 1935; Franţescu, 2013, p. 344, fig. 2), with the other speci-
mens falling between the two due to marginal preservation and 
variation. We document two instances of predation (El-Shazly, 
2015). P-71508 appears to have a drill hole within the cephalic 
region. This appears to have been a failed attempt, as the hole 
does not penetrate the molted carapace. And P-94502 appears 
to have tooth damage, an 8-mm indentation on the right lateral 
carapace of the branchiocardiac region and a matching crushed 
area on the left lateral carapace of the cephalothorax, indicative 
of a possible bite mark.

Specimens P-71508, P-71512, P-94502, and P-94503 are 
examples of exuviae or molted individuals (Moore, 1969, p. 
R432, fig. 245, 2; Tshudy, 2003). Many examples of the fossil 
Hoploparia or any lobster are exuviae, shed exoskeletons or 
fragments thereof, due to the way invertebrates grow—molt-
ing, more often early in their ontogeny, out of necessity and 
decreasing greatly in frequency by maturity. The fact that all 
but one specimen were found mostly intact, with carapace and 
abdomen in association, points to an autochthonous source of 
deposition in a shallow, low-energy, sublittoral marine envi-
ronment. The presence of associated abdomens runs counter 
to Tshudy’s (2003, p. 178) taphonomic bias hypothesis against 
the preservation of abdomens of exuviae due to disarticulation 
by scavenging or decomposition.

Since its inception, the genus Hoploparia has accumulat-
ed 60 species of lobsters with this aforementioned pattern of 
connected cephalothorachic grooves of varying degrees of em-
bossment and inflation, with a range of ornamentation from 
smooth to spiny (Tshudy, 1993, 2003; Tshudy et al., 2018; 
Fraaije et al., 2020; Pinherio et al., 2020; Feldmann and Sch-
weitzer, 2021), and more are on the way (personal communica-
tion with Tshudy, 2024). At the species level, most specimens 
of the family Nephropidea, including the genus Hoploparia, 
are singletons, single-interval taxa (Foote, 2000; Tshudy, 
2003). It is not within the scope of this paper to evaluate the 
extensive record of the genus Hoploparia over its 110-mil-
lion-year existence (Tshudy, 1993, 2003; El-Shazly, 2015), nor 
to delve into a highly nuanced discussion of the phylogeny of 
Nephroidea. However, several smooth, unornamented Hop-
loparia sp. are reported through the later Cretaceous. Simply 
separating/lumping? the truly smooth carapace from the more 
ornamented seems an easy step toward sorting out the current 
“wastebasket” status of the genus (Tshudy and Sorhannus, 
2003). Indeed, the moniker “Hoploparia” given by McCoy in 
1849 refers to the “spiny cheeks” of H. longimanus Sowerby 
(1826) (Tshudy and Sorhannus, 2003). The specimens exam-
ined herein have smooth cheeks and no obvious ornamentation 
of any kind, as do other Cretaceous Hoploparia species. We 
also note that the holotype of H. echinata (Pinherio et al., 2020, 
p. 5, fig. C) from the Late Cretaceous of Antarctica does not 
share the same pattern of cephalothorachic grooves as the New 
Mexico Hoploparia.

Hoploparia, a well-known cosmopolitan, extinct clawed 
lobster genus persisted from the Early Cretaceous to the Early 
Miocene mostly in the Northern Hemisphere, with the greatest 
diversity occurring during the Late Cretaceous (Tshudy, 1993, 
2003; El-Shazly, 2015). No species collected from the Interior 
Seaway is also known from the East and West coast depos-
its or globally, which suggests a notable degree of endemism 
(Tshudy et al., 2005; El-Shazly, 2015). This is the first report of 
the genus Hoploparia from New Mexico.

ACKNOWLEDGMENTS

The authors thank Dale Tshudy and Fred Sundberg for pro-
viding helpful reviews that improved the content and clarity of 
the manuscript.

REFERENCES

Cobban, W.A., 1977, Characteristic marine molluscan fossils from the Dakota 
Sandstone and intertongued Mancos Shale, west-central New Mexico: 
U.S. Geological Survey Professional Paper 1009, 30 p.,  https://doi.
org/10.3133/pp1009

Cobban, W.A., 1984, Mid-Cretaceous ammonite zones, Western Interior, Unit-
ed States: Bulletin of the Geological Society of Denmark, v. 33, p. 71–89, 
https://doi.org/10.37570/bgsd-1984-33-06

Dana, J.D., 1852, Crustacea: United States exploring expedition during the 
years 1838, 1839, 1840, 1841, 1842 under the command of Charles Wil-
kes, U.S.N.: v. 13, p. 1–1620; Atlas, 1855, v. 13, p. 1–27, p. 1–96, C. 
Sherman (Philadelphia). 

El-Shazly, S., 2015, Cretaceous–Tertiary Hoploparia species: Occurrence, pa-
leobiogeography and predation context: Journal of African Earth Scienc-
es, v. 112, p. 299–313, https://doi.org/10.1016/j.jafrearsci.2015.09.014

https://doi.org/10.3133/pp1009
https://doi.org/10.3133/pp1009
https://doi.org/10.37570/bgsd-1984-33-06
https://doi.org/10.1016/j.jafrearsci.2015.09.014


Upper Cretaceous Macruran Decapods (Lobsters) from the Southeastern San Juan Basin 223
Estep, J.W. and Lucas, S.G., 2000, Ammonoid biostratigraphy of the Upper 

Cretaceous (Turonian) Carlile Shale at Galisteo Dam, Santa Fe County, 
New Mexico: New Mexico Museum of Natural History and Science Bul-
letin 16, p. 129–136.

Feldmann, R.M., and Schweitzer, C.E., 2021, New nephropid lobster (De-
capoda: Astacidea) from the late Campanian of California; extending the 
range of Pacific coastal fossil lobster occurrences: Boletín de la Sociedad 
Geológica Mexicana,  v. 73, no. 3, A241220, https://doi.org/10.18268/
BSGM2021v73n3a241220

Fleming, T.F., 1989, New reference sections for the Semilla Sandstone Mem-
ber of the Mancos Shale and their genetic implications:  New Mexico 
Geology, v. 11, p. 1–7, https://doi.org/10.58799/NMG-v11n1.1

Foote, M., 2000, Origination and extinction components of taxonomic di-
versity: General problems:  Paleobiology,  v. 26, p. 74–102, https://doi.
org/10.1017/S0094837300026890

Fraaije, R.H., Jagt, J.W., van Bakel, B.W., and Tshudy, D.M., 2020, A new 
early Late Cretaceous nephropid lobster (Crustacea, Decapoda) from 
Kazakhstan, entombed within an ammonite body chamber: Cretaceous 
Research, v. 115, 104552, https://doi.org/10.1016/j.cretres.2020.104552

Franţescu, O.D., 2013, Cretaceous lobsters from the Pawpaw Shale of north-
east Texas: Neues Jahrbuch für Geologie und Paläontologie, Abhandlun-
gen, v. 268, p. 341–359, https://doi.org/10.1127/0077-7749/2013/0333

Huxley, T.H., 1880, The Crayfish: An Introduction to the Study of Zoology. 
New York: D. Appleton, 368 p., https://doi.org/10.5962/bhl.title.55693

Kirkland, J.I., and Cobban, W.A., 1986, Cunningtoniceras arizonense n. sp., a 
large acanthoceratid ammonite from the upper Cenomanian (Cretaceous) 
of east central Arizona: Hunteria, v. 1, no. 1, p. 1–14.

La Fon, N.A., 1981, Offshore bar deposits of Semilla Sandstone Member of 
Mancos Shale (Upper Cretaceous), San Juan Basin, New Mexico: Amer-
ican Association of Petroleum Geologists Bulletin, v. 65, p. 706–721, 
https://doi.org/10.1306/2F9199B3-16CE-11D7-8645000102C1865D

Latreille, P.A., 1796, Precis des caracteres generiques des insectes, deposes 
dans un ordre naturel par le Citoyen Latreille. Paris: F. Bordeaux Brive, 
210 p., https://doi.org/10.5962/bhl.title.66071

Latreille, P.A., 1802, Histoire naturelle, generate et particuliere des crusta-
ces et des insects. Paris: F. Dufart, 467 p., https://doi.org/10.5962/bhl.
title.15764

May, P.T., and Lucas, S.G., 2023, Molluscan fauna of the Upper Cretaceous 
Twowells Member of the Dakota Sandstone, Ojito Wilderness Area, San-
doval County, New Mexico: New Mexico Museum of Natural History 
and Science Bulletin 94, p. 429–442.

McCoy, F., 1849, On the classification of some British fossil Crustacea, with 
notices of new forms in the University Collection at Cambridge: The 
Annals and Magazine of Natural History, v. 2, p. 161–179, https://doi.
org/10.1080/03745486009494810

Molenaar, C.M., 1983, Major depositional cycles and regional correlations of 
Upper Cretaceous rocks, southern Colorado Plateau and adjacent areas, 
in Reynolds, M.W., and Dolly, E.D., eds., Mesozoic Paleogeography of 
the West-Central United States: Denver, RMS-SEPM, p. 201–224.

Moore, R.C., 1969, Part R, Arthropoda 4, vol. 1 & 2, front matter, in Moore, 
R.C., ed., Treatise on Invertebrate Paleontology, https://doi.org/10.17161/
dt.v0i0.5625

Morrow, A.L., 1935, Cephalopods from the Upper Cretaceous of Kansas: Jour-
nal of Paleontology, v. 9, p. 463–473.

Owen, D.E., 1966, Nomenclature of Dakota Sandstone (Cretaceous) in 
San Juan Basin, New Mexico and Colorado: American Association 
of Petroleum Geologists Bulletin, v. 50, p. 1023–1028, https://doi.
org/10.1306/5D25B60F-16C1-11D7-8645000102C1865D

Pinheiro, A.P., Saraiva, A.Á.F., Santana, W., Sayão, J.M., Figueiredo, R.G., 
Rodrigues, T., Weinschütz, L.C., de Oliveira Ponciano, L.C.M., and 
Kellner, A.W.A., 2020, New Antarctic clawed lobster species (Crusta-
cea: Decapoda: Nephropidae) from the Upper Cretaceous of James Ross 
Island: Polar Research 2020, v. 39, 3727, https://doi.org/10.33265/polar.
v39.3727

Rathbun, M.J., 1935, Fossil Crustacea of the Atlantic and Gulf Coastal Plain: 
Geological Society of America Special Paper no. 2, 160 p.

Reagan, A.B., 1924, Cretacic Mollusca of Pacific slope: Pan-Am: Geologist, 
v. 41, p. 179–190.

Rode, A.L., and Babcock, L.E., 2003, Phylogeny of fossil and extant freshwa-
ter crayfish and some closely related nephropid lobsters: Journal of Crus-
tacean Biology,  v. 23, p. 418–435, https://doi.org/10.1163/20021975-
99990351

Scholtz, G., and Richter, S., 1995, Phylogenetic systematics of the reptantian 
Decapoda (Crustacea, Malacostraca): Zoological Journal of the Linnean 
Society,  v. 113, p. 289–328, https://doi.org/10.1111/j.1096-3642.1995.
tb00936.x

Schweitzer, C.E., and Feldmann, R.M., 2001, New Cretaceous and Tertiary 
decapod crustaceans from western North America: Bulletin of the Mizu-
nami Fossil Museum, v. 28, p. 173–210. 

Schweitzer, C.E., Feldmann, R.M., Kues, B.S., and Bridge, E.K., 2017, New 
Decapoda (Axiidea, Anomura, Brachyura) from the Turonian of New 
Mexico: Neues Jahrbuch für Geologie und Paläontologie Abhandlungen, 
v. 284, p. 89–115, https://doi.org/10.1127/njgpa/2017/0654

Sealey, P.L., and Lucas, S.G., 2003, Exceptionally preserved invertebrate fau-
na from the Upper Cretaceous Paguate Member of the Dakota Forma-
tion, Rio Puerco Valley, New Mexico: New Mexico Geological Society 
Guidebook 54, p. 23–45, https://doi.org/10.56577/FFC-54.331

Sealey, P.L., and Lucas, S.G., 2019, Late Cretaceous (Cenomanian-Campan-
ian) ammonite systematic paleontology and biostratigraphy, southeastern 
San Juan Basin, Sandoval County, New Mexico: New Mexico Museum 
of Natural History and Science Bulletin 80, 245 p.

Sears, J.D., Hunt, C.B. and Dane, C.H., 1936. Geology and fuel resources of 
the southern part of the San Juan Basin, New Mexico: U.S. Geological 
Survey Bulletin 860, 116 p.

Stanton, T.W., 1894, The Colorado Formation and its invertebrate fauna: U.S. 
Geological Survey Bulletin 106, 288 p., https://doi.org/10.5962/bhl.ti-
tle.52405

Toolson, E.K., and Kues, B.S., 1996, Decapod crustaceans from the Semilla 
Sandstone Member, Mancos Shale (Upper Cretaceous), north-central 
New Mexico: Journal of Paleontology, v. 70, no. 1, p. 111–116, https://
doi.org/10.1017/S0022336000023143

Tshudy, D., 1993, Taxonomy and evolution of the clawed lobster families 
Chilenophoberidae and Nephropidae [Ph.D. dissertation]: Kent, Ohio, 
Kent State University, 472 p.

Tshudy, D., 2003, Clawed lobster (Nephropidae) diversity through 
time:  Journal of Crustacean Biology,  v. 23, p. 178–186, https://doi.
org/10.1163/20021975-99990325

Tshudy, D., and Sorhannus, U., 2003, Hoploparia, the best-known fossil 
clawed lobster (Family Nephropidae), is a “wastebasket” genus:  Journal 
of Crustacean Biology, v. 23, p. 700–711, https://doi.org/10.1651/C-2353

Tshudy, D., Donaldson, W.S., Collom, C., Feldmann, R.M. and Schweitzer, 
C.E., 2005, Hoploparia albertaensis, a new species of clawed lobster 
(Nephropidae) from the late Coniacian, shallow-marine Bad Heart For-
mation of northwestern Alberta, Canada: Journal of Paleontology, v. 79, 
no. 5, p. 961–968, https://doi.org/10.1666/0022-3360(2005)079[0961:H
AANSO]2.0.CO;2

Tshudy, D., Hyžný, M., Dulai, A., and Jagt, J.W., 2018, Appraisal of the fossil 
record of Homarus (nephropid lobster), with description of a new spe-
cies from the upper Oligocene of Hungary and remarks on the status 
of Hoploparia:  Journal of Paleontology, v. 92, p. 170–182, https://doi.
org/10.1017/jpa.2017.65

Von Siebold, C.T.E., 1854, Anatomy of the Invertebrata. Boston: Gould and 
Lincoln, https://doi.org/10.5962/bhl.title.27292

Woodward, L.A., 1987, Geology and mineral resources of Sierra Nacimiento 
and vicinity, New Mexico: New Mexico Bureau of Mines and Mineral 
Resources Memoir 42, 85 p., https://doi.org/10.58799/M-42

https://doi.org/10.18268/BSGM2021v73n3a241220
https://doi.org/10.18268/BSGM2021v73n3a241220
https://doi.org/10.58799/NMG-v11n1.1
https://doi.org/10.1017/S0094837300026890
https://doi.org/10.1017/S0094837300026890
https://doi.org/10.1016/j.cretres.2020.104552
https://doi.org/10.1127/0077-7749/2013/0333
https://doi.org/10.5962/bhl.title.55693
https://doi.org/10.1306/2F9199B3-16CE-11D7-8645000102C1865D
https://doi.org/10.5962/bhl.title.66071
https://doi.org/10.5962/bhl.title.15764
https://doi.org/10.5962/bhl.title.15764
https://doi.org/10.1080/03745486009494810
https://doi.org/10.1080/03745486009494810
https://doi.org/10.17161/dt.v0i0.5625
https://doi.org/10.17161/dt.v0i0.5625
https://doi.org/10.1306/5D25B60F-16C1-11D7-8645000102C1865D
https://doi.org/10.1306/5D25B60F-16C1-11D7-8645000102C1865D
https://doi.org/10.33265/polar.v39.3727
https://doi.org/10.33265/polar.v39.3727
https://doi.org/10.1163/20021975-99990351
https://doi.org/10.1163/20021975-99990351
https://doi.org/10.1111/j.1096-3642.1995.tb00936.x
https://doi.org/10.1111/j.1096-3642.1995.tb00936.x
https://doi.org/10.1127/njgpa/2017/0654
https://doi.org/10.56577/FFC-54.331
https://doi.org/10.5962/bhl.title.52405
https://doi.org/10.5962/bhl.title.52405
https://doi.org/10.1017/S0022336000023143
https://doi.org/10.1017/S0022336000023143
https://doi.org/10.1163/20021975-99990325
https://doi.org/10.1163/20021975-99990325
https://doi.org/10.1651/C-2353
https://doi.org/10.1666/0022-3360(2005)079
https://doi.org/10.1017/jpa.2017.65
https://doi.org/10.1017/jpa.2017.65
https://doi.org/10.5962/bhl.title.27292
https://doi.org/10.58799/M-42


Eastward view across the Rio Puerco. The southern Nacimiento Mountains form the skyline. In the middle ground are three volcanic necks 
(from left to right): Cerro Cuate, Cabezon Peak, and Cerro de Santa Clara.


