May 20, 1999

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judge Peter B. Bloch

In the Matter of

HYDRO RESOURCES, INC.
2929 Coors Road Suite 101
Albuquerque, NM 87120

Docket No. 40-8968-ML

ASLBP No. 95-706-01-ML
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RESPONSE AFFIDAVIT OF DR. SPENCER G. LUCAS
I, Spencer G. Lucas, being duly sworn, make the following statement in response
to Hydro Resources, Inc.’s Reply to April 21, 1999 Memorandum and Order (Questions)

(May 11, 1999) and to the Affidavit of Craig S. Bartels (“Bartels Affidavit™), attached

thereto, with respect to Questions 2 and 8:

1. My name is Spencer G. Lucas. | obtained a Ph.D. in geology from Yale
University in 1984. 1 am currently the Curator of Paleontology and Geology at
the New Mexico Museum of Natural History, a position that I have held since
1988. In addition, I have served as an Adjunct Professor of Geology at the
University of New Mexico since 1988.

4 I have extensive knowledge of the geology for which Hydro Resources, Inc.
(“HRI") proposes the Crownpoint Uranium Project. The Westwater Canyon
Member Aquifer in the Morrision Formation was deposited in Late Jurassic time.
I began to conduct field studies of Jurassic strata in New Mexico in 1983, In

1988, this research program expanded to a regional study of Jurassic stratigraph
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paleontology and sedimentation in the Four Corners states. As a result of my

rescarch, I co-led three field conferences of the New Mexico Geological Society
(in 1985, 1989 and 1997) in which a major focus was the Jurassic rocks. I have
published several dozen articles and abstracts on Jurassic strata in New Mexico,
which encompass a major re-interpretation of Middle-Late Jurassic stratigraphy,
deposition and paleogeography in the American Southwest. Further details of my
professional qualifications are set forth in my curriculum vitae, which is attached
as Exhibit A, and in my scientific bibliography, which is attached as Exhibit B.
In preparation of this affidavit [ reviewed the following materials:

-Intervenors’ Amended Written Presentation in Opposition to Hydro Resources,
Inc.’s Application for a Materials License with Respect to: Groundwater
Protection and Exhibits (January 18, 1999);

-Hydro Resources, Inc.’s Response to Intervenors’ Brief in Opposition to Hydro
Resources, Inc.’s Application for a Materials License with Respect to
Groundwater Issues, Lichnovsky Affidavit (February 19, 1999);

-The Presiding Officer’s April 21, 1999 Memorandum and Order (Questions);

-Hydro Resources, Inc.’s Reply to April 21, 1999 Memorandum and Order
(Questions) (May 11, 1999) and the attached Affidavit of Craig S. Bartels;

-Campbell, C. V., 1976, Reservoir geometry of a fluvial sheet sandstone:
American Association of Petroleum Geologists Bulletin, v. 60, p. 1009-1020;

-Cowan, E. J. 1991. The large-scale architecture of the fluvial Westwater Canyon
Member, Morrison Formation (Upper Jurassic), San Juan Basin, New Mexico:
SEPM Concepts in Sedimentology and Paleontology 3, p. 80-93;

-Walker, R. G., 1992, Facies, facies models and modem stratigraphic concepts; in

Walker, R. G. and James, N. P., eds., Facies models: Geological Association of
Canada, St. John's, Newfoundland, p. 1-14.

Question 2 of the April 21, 1999 Order asks:



Based on local geology, what assurance is there concerning the likelihood

of the existence of shears, fractures, and joints that coui *rensmit

appreciahle quantities of water above or below the Westwater aquifer?

How much greater assurance may reasonably be anticipated prior to

commencing ISL operations at Churchrock Section 87 What

environmental costs may reasonably be expected to result from

foreseeable difficulties at Churchrock Section 8?

Michael G. Wallace responds to HRI's Response to this questicn in his affidavit.
The following comments are intended to supplement his response.

HRI claims (citing the FEIS) that the mine zone in the Westwater is confined by
good aquitards, with good overlying clays and underlying sha.c. HRI Response at
8. Specifically, HRI claims that there is little risk of excursion into the underlying
Cow Springs aquifer because of the thickness of the Recapture shale. HRI
Response at 10. I concur with the January 11, 1999, testimony of Mr. Wallace
that the Recapture Shale is not a confining layer in this region because the
Recapture is a fluvial deposit in the southern part of the, San Juan Basin. The
nomenclature used in this instance is misleading and outdated.

The rock section immediately below the Westwater Canyon Member is not shale
~ it is a mixture of sandstone, siltstone and thin gypsum beds that overlie the
gypsum beds of the upper Todilto Formation. These gypsum beds regionally are
known to be very ductile and soluble. Thus, they are easily deformed or
dissolved, and this produces numerous fractures in the subsurface and at the
surface. These fractures are well documented because they are conduits for
groundwater flow and also sometimes serve as the loci of uranium mineralization.

Mr. Bartels refers to the overlying layers at Church Rock as the Poison Canyon

and Dakota formations. Bartels Affidavit at 9. In fact, the Poison Canyon is the



designation of an ore horizon in the Ambrosia Lake/Laguna region of New
Mexico. The overlying layers at Church Rock about the Westwater are the
Brushy Basin B sand and the Dakota formations. This is a remarkable error,
which undermines confidence in HRI's ability to understand the details of
geologic conditions in Church Rock.
Question 8 of the April 21, 1999 Order asks:

Intervenors Groundwater Exhibit L quotes Cowan (1991). who

states that near Church Rock, channelways “15-30 m. thick” occur

“which would affect fluid flow.” SRIC/ENDAUM will please

promptly provide a reference for the citation so that we may

discover whether Cowan says anything about the width of these

channelways.
The citation is correct in that the Cowan study identifies channelways within the
channel system which conduct fluid flow along channel boundaries. HRI’s
attorney criticizes the Cowan study as “mostly a two dimensional study...” that is
“based on a very small portion of the Westwater Canyon Member.” HRI
Response at 41. These criticisms are unfounded. HRI’s statement that “Cowan’s
description of the Westwater Canyon as made up of coalesced sand sheets
precludes the existence of confined elongated channels” is also a misreading of
the article. HRI Response at 41.
Cowan is a state-of-the-art scientific study designed to reconstruct the fluvial
architecture of the Westwater Canyon Member of the Morrison Formation in
west-central New Mexico. In a sedimentological study such as that of Cowan, an

architectural element is defined as a “morphological subdivision of a particular

depositional system that emphasizes the three dimensional geometry of the facies



1.

12.

[rock environment] associations” (Walker, 1992, p. 2, 5). In other words, the
term architecture is used by sedimentologists to mean the three dimensional
geometry of a rock body formed in a particular environment. Indeed, both the
text and the illustrations of Cowan’s article (see especially his figure 18, Exhibit
C) make it clear that ihe goal is to reconstruct, in three dimensions, the fluvial
system which deposited the Westwater Canyon Member.

Therefore, HRI's statement that Cowan’s article “is mostly a two-dimensional
study. .” is misleading.

Cowan (1991) re-evaluates an important study of Westwater Canyon Member
deposition by Campbell (1976), who concluded that deposition took place in
channel systems 1.6 to 34 km wide by a braided river system composed of many
smaller channels with widths of 30 to 366 m. Cowan argues that the channel
systems identified by Campbell are not primary depositional features, but instead
are “post-depositional aquifer conduits, or permeability-pathway components™ (p.
80). Cowan concludes that Westwater Canyon deposition was in channel belts
one to several km wide composed of numerous, smaller channels. Cowan’s
article thus well documents the lithologic heterogeneity of the Westwater Canyon
Member at the scale of the small channels (which are associated with lenticular
bar and overbank deposits) and the continuity of long, nearly linear channel belts.
A modern analogy is the depositional development of the Rio Grande and upper-
middle reaches of the Mississippi Rivers, as they change course and sediments
accumulate, forming sandbars. Therefore, the statement of HRI's attorney that

“Cowan’s description of the Westwater Canyon as made up of coalesced sand
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sheets precludes the existence of confined elongated channels” is a misreading of
the article.

What HRI fails to appreciate i; that at a “small scale” (channel widths of tens to
hundreds of meters), the Westwater Canyon is a three-dimensionally very
complex amalgamation of many coalesced channel, bar and overbank deposits.
But, at a “large scale” (widths of hundreds of meters to a few kms) the Westwater
Canyon Member consists of long, discrete channel belts, just like those produced
by modem braided rivers. Thus, at the small scale the Westwater Canyon is
lithologically heterogeneous, consisting of numerous, interiaced ribbon-like
sandstone bodies and lenses of coniglomerate and mudrock, but only at the large
scale can each channel belt be superficially characterized as sandstone, because
the majority of the deposit is sandstone.

Cowan’s article can be used to conclude there must be at least two levels of
permeability/porosity in the Westwater Canyon Member: (1) the small scale
(averaging 30 meters (100 feet)) of complex conduits; and (2) large scale conduits
that correspond to the channel belts. There must also be a third scale of
permeability as well according to Cowan, at the scale of Campbell’s (1976)
channel systems, which is up to 34 km in width. With these superimposed levels
(scales) of permeability/porosity, small channel effects greatly complicate the
understanding of groundwater flow in the larger channels.

HRI also attempts to dismiss the significance of Cowan’s study by stating it is
“based on a very small portion of the Westwater Canyon Member.” However,

Cowan'’s study is placed in a basinal context and examines in detail an outcrop



belt characteristic of the Westwater Canyon Member. This is standard
sedimentologica' procedure, and there is no reason to belicve that Cowan’s
conclusions do not apply to the Westwater Canyon throughout its depositional
extent. Indeed, Cowan’s study area is just east of Gallup near Red Rock State
Park, only a few miles west of Church Rock. Any competent geologist would
readily extend Cowan’s conclusions into the Church Rock area, given the vast

scale of the Westwater Canyon Member river system.



AFFIRMATION

I declare on this 2%day of May, 1999, at A( ""'l‘)ﬂ! V€. New Mexico,

under penalty of perjury that the foregoing is true and correct to the best of my

knowledge, and the opinions exy ressed herein are based on my best professional

Sl

Sworn and subscribed before me, the undersigned, a Notary Public in and for

Judgment.

S_pencc . Lucas

the State of New Mexico, on thisalOt8day of May, 1999.

.

Notary Public

My Commission expires on:

10-22-20MMa.




CURRICULUM VITAE

NAME
Spencer George Lucas
Born April 25,1955
Minneapolis, Minnesota
U.S. Citizen

ADDRESS
New Mexico Museum of Natural History and Science
1801 Mountain Road, N. W., Albuquerque,
New Mexico 87104 USA
Telephone: (505) 841-2873
FAX: (505) 841-2866
E-MAIl.: LUCAS@DARWIN.NMMNH-
ABQ.MUS.NM,

EDUCATION
1976 - BA. ésumma cum laude and with honors)
University of New Mexico (Anthropology)
1979 - M.S. Yale University (Geology)
1979 - M. Phil. Yale University (Geology)
1984 - Ph.D. Yale University (Geology

EMPLOYMENT

1988 - present Curator of Paleontology and Geology,

New Mg;i.co Museum of Natural Histo y "

1989 - 1991 Chairman, Science Depaz'nent, New

Mexico Museum of Natural History.

1988 - Bnunt Adjunct Associate Professor of
Geology, University of New Mexico.

1984 - 1988 Curator and Adjunct Assistant Professor of

Geolog ,University of New Mexico.

1982-1983 Geologist, Esca-Tech Corporation, Albuquerque,
New Mexico

PROFESSIONAL ORGANIZATIONS

Albuquerque Geological Society (Vice President, 1990
New Mexico Geological SOcIetY (Mana?in Editor, 1987-
1990; General Chairman, Annual Fall Field Conferences,
1985, 1987, 1992), elected Honorary Member, 1994

New Mexico AcaZeny of Science (Life Member; President
elect, 1991, President, 1992, Past-President, 1993)
Paloontolgglcal Society (President, Rocky Mountain
Section, 1991)

Society of Vertebrate Paleontology (Member, Government
Liaison Committee, 1989-1994)




Voting member, Subcommission on Triassic
Stra gnphgé(l,ntemational Union of Geological

Sciences (1990-present)

GRANTS, AWARDS AND FELLOWSHIPS

1976 - Sigma XI| Grant-in-Aid-of-Research
"Studies of Early Tertiary Vertebrate Fossils" [$150).

1977 - Yale University Graduate Fellowship.

1978 - Sigma XI Grant-in-Aid-Research "Taphonomy of
Drought” [$300]; James Dwight Dana Fellowship in
Geology, Yale University.

1979 - National Science Foundation Doctoral
Dissertation Improvement Grant DEB-7919681:
"Species-level evolution of Coryphodon " [$6,000]; Alan
Bateman Fellowship in Geology, Yale University.

1980 - James Dwight Dana Fellowship in Geology, Yale
University

1982 - Swedish National Science Foundation Grant for
Study of fossil vertebrates from China housed in the
Paleontologiska Institution, Uppsala University,
Sweden [$3,000]; Philip M. Orville Prize for outstanding
research by a graduate student in geology, Yale
University, Contract YA-553-CTi-129 from U.S. Bureau
of Land Management for Paleontological Resource
Inventory of White River Resource Area, northwestern
Colorado [$150,000].

1984 - University of New Mexico Foundation for
renovation of UNM Geology Museum (with R.C. Ewing and
B.S. Kues) ($15,000]; New Mexico Natural Resources
Department for greparation of museum exhibit for
Elephant Butte State Park, New Mexico [$1,000].

1989 - Coeloahysls Society Research Award, New
Mexico Museum of Natural History.

1989 - 1991- Petrified Forest Museum Association
(with K.K. Kietzke) for stud. ;s of late Triassic
microfossils [$3,500].

1991 - Petrified Forest Museum Association (with A. P.
Hunt) for studies of Late Triassic amphibians [$1,000]

1991-1993 - National Geographic Society (with A. P.
Hunt) to study Upper Triassic stratigraphy and
paleontology in Wyoming-ldaho [$10,000).




1992-1994 - National Geographic Society (with F. 8.
Szalay? to studg early Cenozoic mammals of Soviet

Central Asia [$20,000).
1992-1993 - Petrified Forest Museum Association, to
support the Nonmarine Triassic Symposium [$10,000].

1994 - BLM Contract to study Early Permian footprints
[$65,000]; CONACYT grant to study Triassic-Jurassic of
northern Mexico [$60,000].

1995 - National Geograghic Society (with R. J. Emry) to
study early Cenozoic stratigraphy and biostra:'igraphy of
the Zaysan basin, Kazakhstan T[ 3,000], Petrified Forest
Museum Association to study Triassic stratigraphy [$2,000];
Dinosaur Society to study Cretaceous dinosaurs of
Kazakhstan [$4,000]

TEACHING EXPERIENCE

1983-1995 University of New Mexico, Departments of
Geology and Anthropolof;é: taught G y 101 (Physical
Geology), 102 (Historica ), 210 (Earth Environment), 211
ngnosaurs). 520 (Vertebrate Pa eonwlo%) 540 (Advanced

tratigraphy/ Sedimen ). G 0/Anthro 470

(Paleontological field technigues), ro 450 (Primate evolution).

| have served on 6 M.S. thesis committees (3 as co-advisor) and 4
Ph.D. committees (4 as co-advisor) and teach Geology 211 as an adjunct
faculty member.



Spencer G. Lucas

Scientific Bibliography

AUTHORED BOOKS

1993

Dinosaure of New Mexico. Aibuquerque, New Mexico Academy of Science [New Mexico Journal
of Science, v. 32], 130 pp.

1994
Dinosaurs the Textbook. Dubuque, Wm. C. Brown Publishers, 290 pp

Instructor's Manual to Accompany Dinosaurs the Textbook. Dubuque, Wm. C. Brown Publishers,
73 pp.

1897

Dinosaurs: The Textbook. Second edition. DuBuque, Wm. C. Brown Publishers, 292
pp.

Instructor's Manual. Dinosaurs: The Textbook. Second Edition. DuBugue, Wm. C. Brown .
Publishers, 74 pp. z

EDITED BOOKS
1981

Advances in San Juan Basin Paleontology. Albuquerque, University of New Mexico
Press, 393 pp. (edited by S.G. Lucas, J K. Rigby, Jr., and B.S. Kues)

1985

Santa Rosa — Tucumcari region [New Mexico Geological Society, Guidebook, 36th
Annual Field Conference]. Socorro, New Mexico Geological Society, 344 pp (edited by
S$.G. Lucas and J. Zidek)

Studies of Chinese Fossil Vertebrates. Bulletin of the Geological Institutions of the
University of Uppsala, New Series, 11, 150 pp. (edited by S.G Lucas and N.J Mateer)

1087

Northeastern New Mexico [New Mexico Geological Society, Guidebook, 38th Field

Conferencej. Socorro, New Mexico Geological Society, 354 pp. (edited by S G Lucas and
A P. Hunt)




1989

1980

1991

1993

1995

Cretaceous and Laramide Tectonic Evolution of Southwestern New Mexico [New Mexico
Geological Society, Guidebook, 39th Annual Field Conference)]. Socorro, New Mexico
Geological Society, 216 pp. (edited by G H. Mack, T.F. Lawton and S G. Lucas).

Dawn of The Age of Linosaurs in The American Southwest. Albuquerque, New Mexico
Museum of Natural History, 414 pp. (edited by S G. Lucas and A P. Hunt).

Energy Frontiers in the Rockies. Albuquerque, Albuquerque Geological Society, 168 pp
(edited by J.C. Lorenz and S.G. Lucas).

Southeastern Colorado Plateau [New Mexico Geological Society, Guidebook, 40th Field
Conference]. Socorro, New Mexico Geological Society, 346 pp. (edited by O J. Anderson,
S.G. Lucas, D.W. Love and S.M. Cather).

Tectonic Developmerit of the Southern Sangre de Cristo Mountains, New Mexico. [New
Mexico Geological Society, Guidebook, 41st Field Conference]. Socorro, New Mexico
Geological Society, 450 pp. (edited by P.W. Bauer, $.G. Lucas, C.K. Mawer and W.C.
Mcintosh).

Geology of the Sierra Blanca, Sacramento and Capitan Ranges, New Mexico [New
Mexico Geological Society, Guidebook, 42nd Field Conference). Socorro, New Mexico
Geological Society, 361 pp. ( edited by J.M. Barker, B.S. Kues, G.S. Austin and S.G.
Lucas)

San Juan Basin IV [New Mexico Geological Society, Guidebook, 43rd Field Conference]
Socorro, New Mexico Geological Society, 412 pp (ed‘ed by S.G. Lucas, B.S Kues, T.E
Williamson and A P. Hunt)

Vertebrate paleontology in New Mexico. New Mexico Museum of Natural History and Science,
Bulletin 2, 338 pp. (edited by S. G. Lucas and J. Zidek).

The Nonmarine Triassic. New Mexico Museum of Natural History and Science, Bulletin 3, £44 op.
(edited by S. G. Lucas and M. Morales).
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1998

Early Permian footprints and facies. New Mexico Museum of Natural History and Science, Bulletin
6, 301 pp. (edited by S G. Lucas and A B. Heckert)

Late Palaeozoic and early Mesozoic circum-Pacific events and their global correlation.

Cambridge, Cambridge University Press, 245 pp. (Edited by J. M. Dickins, Z Yang, H.
S G Lucas and S. K. Acharyya).

Mesozoic Geology and Paleontology of the Colorado Piateau [New Mexico Geological
Society Guidebook 48] Socorro, New Mexico Geological Society (edited by O J
Anderson, B. S. Kues and S. G. Lucas), 288 pp

New Mexico's Fossil Record 1. New Mexico Museum of Natural History and Science

Bulletin 11, 143 pp. (edited by S. G. Lucas, J W. Estep, T. E. Williamson and G S
Morgan).

Late Paleozoic and early Mesozoic circum-Pacific events: Biostratigraphy, tectonics and
ore deposits of Primoryie (Far East Russi~): Mémoires de Géologie (Lausanne), no. 30,
202 pp. (edited by A. Baud, |. Popova, J. M. Dickins, S. G. Lucas and Y Zakharov).

Permian stratigraphy and paleontology of the Roblede Mountains, New Mexico  New
Mexico Museum of Natural History and Science Bulletin 12, 98 pp. (edited by S. G. Lucas,
J. W Estep and J. M. Hoffer).

Lower and Middie Cretaceous Terrestrial Ecosystems: New Mexico Museum of Natural
History and Science Bulletin 14, 330 pp. (edited by S. G. Lucas, J. |. Kirkland and J. W.
Estep).

The Permian-Triassic bv undary and global Triassic correlations: Palaeogeography,
Palaeoclimatology, Pal .eoecology, v. 143, p. 195-384 (edited by S G. Lucas and H. Yin).

Late Paleocene-early Eocene climatic and biotic events in the marine and terrestrial
records. New York: Columbia University Press, 513 pp. (edited by M-P. Aubry, S. G.
Lucas and W. A. Berggren)



ARTICLES IN SCIENTIFIC JOURNALS

1879

1980

Comment on *Biostratigraphy and magnetostratigraphy of Paleocene terrestrial deposits,
Sar Juan Basin, New Mexico.” Geology , v. 7, p. 323-327 (S.G. Lucas and J K. Rigby,
Jr.).

Comment on “Geologic implications of the relationship between mammalian faunal
similarity and geographic distance.” Geology , v. 7, p. 327-328 (S.G.Lucas and SM.
Raza).

New discoveries of fossil primates from the type Torrejonian (middie Paleoncene) of New
Mexico. Folia Primatologica , v. 32, p. 1-7 (C.B. Wood, G C. Conroy and S.G. Lucas).

Taxonomic status of Eohyus Marsh, 1894. Postilla [Yale Peabody Museum of Natural
History] , no. 182, 6 pp.

Occurrence of Pantolambda_(Mammalia; Pantodonta) in the Torrejonian Deltatherium
“zone,” San Juan Basin, New Mexico. American Joumnal of Science , v. 281, p. 187-191
(S.G. Lucas and F.2A. O'Neill).

Akanthosuchus langstoni_, a new crocodile from the Nacimiento Formation (Paleocene,

Torrejonian) of New Mexico: Journal of Paleontology, v. §5, p. 340-352 (F M. O'Neill,
S$.G. Lucas and B.S. Kues).

The systematics of Forstercoopenia , a middle to late Eocene hvracodontid
(Perissodactyla, Rhinocerotoidea) from Asia and western North America  Journal of
Paleontology , v. 55, p. 826-841 (S.G. Lucas, R M. Schoch and E. Manning).

A mosasaur from the Upper Cretaceous Lewis Shale in northwestern New Mexico New
Mexico Geology , v. 3, p. 37-40 (S.G. Lucas 1nd P.K. Reser).

Cope, Marsh and the type of Lystrosaurus “frontosus,” a mammal-like reptile from the
Triassic of South Africa. Discovery [Yale Peabody Museum of Natural History], v. 15, p.
28-33 (S.G. Lucas and R M. Schoch).

The systematics of Stylinodon , an Eocene taeniodont from western North America.
Journal of Vertebrate Paleontology , v. 1, p. 175~183 (R.M. Schoch and S G. Lucas).

New conoryctines (Mammalia; Taeniodonta) from the middle Paleocene (Torrejonian) of
western North America. Journal of Mammalogy, v. 62, p. 683-691 (R M. Schoch and
$.G. Lucas).



19882

The systematics of Rhodopagus, a late Eocene hyracodontid (Perissodactyla;
Rhinocerotoidea) from China. Bulletin of the Geological Institutions of the University of
Uppsala, v. 9, p. 843-850 (S.G. Lucas and R M. Schoch).

A new species of Conoryctella (Mammalia; Taeniodonta) from the Paleocene of the San
Juan Basin, New Mexico and a revision of the genus. Postilla [Yale Peabody Museum of
Natural History}, no. 185, 23 pp. (R.M. Schoch and S.G. Lucas)

Basalina , a tillodont from the Eocene of Pakistan. Mitteilungen der Bayerische
Staatssammlung , v. 21, p. 89-95 (S.G. Lucas and R M. Schoch).

Cenozoic continental deposits of New Mexico: an overview Geological Society of
American Bulletin, Part !, v. 92, p. 917-932 (S.G. Lucas and RV, Ingersoll).

The Eocene biostratigraphy of New Mexico. Geological Society of America Bulletin, Part |,
v. 92, p. 951-967 (S.G. Lucas, R.M. Schoch, E. Manning and C. Tsentas).

Lexicon of Cenozoic rock-stratigraphic units of New Mexico, 1869-1980. Geological
Socwty of America Bulletin, Part I, v. 92, p. 18071981 (S.G. Lucas and R V. Ingersoll)

Annotated bibliography of the Eocene paleontology and stratigraphy of New Mexico
Geological Society of America Bulletin, Part Il, v. 92, p. 2268-2307 (S.G. Lucas, R M.
Schoch, E. Manning and C. Tsentas).

A middie Eocene titano*here from the Baca Formation, south-central New Mexico.

Journal of Paleontology , v. 56, p. 542545 (S.G. Lucas, D.L. Wolberg, A.P. Hunt and
R.M. Schoch).

An occurrence of Ichthyomis in the Late Cretaceous Mancos Shale (Juana Lopez
Member), northwestern New Mexico. Journal of Paleontology , v. 56, p. 545-547 (S.G.
Lucas and R M. Sullivan).

Duchesneodus , a new name for some titanotheres (Perissodactyla: Brontotheriidae) from
the late Eocene of western North America. Journal of Paleontology, v. 56, p. 1018-1023
(S.G. Lucas and R M. Schoch).

Discussion — magnetic polarity zonation and biostratigraphy of Late Cretaceous and
Paleocene continental deposits, San Juan Basin. New Mexico. American Journal of
Science, v. 282, p. 920-927 (S.G. Lucas and R M. Schoch).

Vertebrate paleontology, stratigraphy and biostratigraphy of Eocene Galisteo Formation,
north-central New Mexico. New Mexico Bureau of Mines and Mineral Resources, Circular
186, 34 pp.

Bibliography of papers published by E.D. Cope on the Paleocene of the San Juan Basin,
New Mexico. New Mexico Journal of Science, v. 22, p. 52-55
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1983

The taxonomic status of Australopithecus afarensis Johanson in Hinrichsen 1978
(Mammalia, Primates). Haliksa'i [UNM Contributions to Anthropology], v. 2, p. 16--27
(T.R. Logan, S.G. Lucas and J.C. Sobus).

Pathologic vertebra of a Late Cretaceous mosasaur from northwestern New Mexico New
Mexico Journa! of Science, v. 23, p. 28-32 (S.G. Lucas and P.K. Reser).

Endocranial cast of a Puercan (early Paleocene) crocodilian from the San Juan Basin,
New Mexico. Copeia, v. 1983, p. 842845 (G.W. Storrs, S.G_ Lucas and R M. Schoch).

Glyptosaurine lizard from Eocene Baca Formation, south-central New Mexico. New
Mexico Geology, v. 5, p. 77-78 (S.G. Lucas, R M. Sullivan and TR. Logan).

Vertebrate paleoecology of the late Campanian (Cretaceous) Fruitiand Formation, San
Juan Basin, New Mexico (U.S.A). Acta Palaeontologica Polonica, v. 28, p. 195-204
(S.G. Lucas and N.J. Mateer).

Aphelops and other Miocene vertebrates coliected from the Tesuque Formation
(Espanola basin, New Mexico) by the Wheeler Survey in 1873 New Mexico Journal of
Science, v. 23, p. 26-36 (S.G. Lucas and R M.Schoch).

Protitanothenum (Mammalia, Perissodactyla) from the Eocene Baca Formation, west-
central New Mexico. New Mexico Jounal of Science, v. 23, p. 39-47.

Comments on two species of the Eocene artiodactyl Homacodon and the taxonomic
status of Nanomeryx caudatus Marsh, 1894. New Mexico Journal of Science. v. 23, p.
48-56.

1984

A new look at the discovery of “Peking Man " Haliksa'i [UNM Contributions to
Anthropology], v. 3, p. 148-154 (S.G. Lucas and J.C. Sobus)

Eariy Paleocene vertebrates, stratigraphy and biostratigraphy, West Fork of Gallegos
Canyon, San Juan Basin, New Mexico. New Mexico Geology, v. 6, p. 56-60.

Late Cretaceous (Lancian) dinosaurs from the McRae Formation, Sierra County, New

Mexico. New Mexico Geology, v. 6., p. 72-77 (R P. Lozinsky, AP. Hunt, D.L. Wolberg
and S G. Lucas).

Choeropsis Leidy, 1852 (Artiodactyia): proposed conservation under the plenary powers
ZN.(S.) 2407. Bulletin of Zoological Nomenciature, v. 41, p. 84-96 (R.M. Schoch and
S$.G. Lucas).

Pleistocene horse from the Albuquerque area, New Mexico' New Mexico Journal of
Science, v. 24, p. 29-32 (S.G. Lucas and TR. Logan)




Synopsis of the species of Coryphodon (Mammalia, Pantodonta). New Mexico Journal
of Science, v. 24, p. 33-42.

Leptotomus (Mammalia, Rodentia) from the Eocene “Baca” Formation, south-central
New Mexico. New Mexico Journal of Science, v. 24, p. 4346

Taxonomic status of Titanoides simpsoni Simons, 1860 and some observations on
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#nderson, S. G. Lucas, R. E. Barrick, A B. Heckert and G. T. Basabilvazo).
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Geological Society, Guidebook, 37th Fieid Conterenice]: Socorro, New Mexico Geological
Society, p. 261-263.
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Upper Cretaceous-Paleocene sequence, northwestern New Mexico: in Beus, S, ed ..
Rocky Mountain Section of the Geological Society of America, Centennial Field Guide,
Volume 2. Boulder, Geoiogical Society of America, p. 417-420 (B.S. Kues and S.G.
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Stratigraphy of the Anton Chico and Santa Rosa Formations, Triassic of east-central New
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S.G,, Love, D.W. and Cather, S M., eds., Southeastern Colorado Plateau [New Mexico
Geological Society, Guidebook, 40th Field Conference] Socorro, New Mexico Geological
Society, p. 6-7.

Triassic stratigraphy and paleontology, Mesa del Oro, Valencia County, New Mexico: in
Anderson, O.J., Lucas, S.G, Love, D.W. and Cather, S.M., eds.. Southeastern Colorado
Plateau [New Mexico Geological Society, Guidebook, 40th Field Conference] Socorro,
New Mexico Geological Society, p. 8-8 (A.P. Hunt. S G. Lucas, K. Martini and T. Martini).

Stratigraphy of the Triassic Moenkopi Formation, west-central New Mexico; in Anderson,
0.J., Lucas, .G, Love, D.W. and Cather, S M., eds., Southeastern Colorado Plateau
[New Mexico Geological Society, Guidebook, 40th Field Conference] Socorro, New
Mexico Geological Society, p. 59-60 (S.N. Hayden and S.G. Lucas).

Stratigraphy and paleontology of @ San Andres Formation (Permian, Leonardian) outlier,
Zuni Indian Reservation, New Mexico; in Anderson, Q.J., Lucas, S.G., Love. D.W. and
Cather, S M, eds., Southeastern Colorado Plateau [New Mexico Geological Society,
Guidebook, 40th Field Conference]: Socorro, New Mexico Geological Society, p. 167-176
(B.S. Kues and S.G. Lu.as).

Triassic stratigraphy of west-central New Mexico;, in Anderson, O J., Lucas, S.G., Love,
D.W. and Cather, S.M,, eds., Southeastern Colorado Plateau [New Mexico Geological
Society, Guidebook, 40th Field Conference) Socorro, New Mexico Geological Society, p.
191-211(S.G. Lucas and S N. Hayden).

Selachians from the Hosta Tongue of the Point Lookout Sandstone (Upper Cretaceous,
Santonian), central New Mexico, in Anderson, O.J., Lucas, S.G, Love, D.W. and Cather,
S.M., eds, Southeastern Colorado Plateau [New Mexico Geological Society, Guidebook,
40th Fieid Conference] Socorro, New Mexico Geological Society, p. 239-245 (T E.
Williamson, S.G. Lucas and R. Pence).

Alamosaurus and the sauropod hiatus in the Cretaceous of the North American Western
Interior; in Farlow, J.O, ed., Paleobiology of the dinosaurs. Boulder, Geological Society
of America, Special Paper 238, p. 75-85 (S G Lucas and A P. Hunt)



1990

1991

The systematics of indricotheres, in Prothero, D.R. and Schoch, R.M., eds., The evolution

of perissodactyls: New York, Oxford University Press, p. 358-378 (S.G. Lucas and J C.
Sobus).

Taxonomy and biochronology of Eomoropus and Grangeria , Eocene chalicotheres from
the Western United States and China, in Prothero, D.R. and Schoch, RM., eds., The
evolution of perissodactyls: New York, Oxford University Press, p. 422-437 (S.G. Lucas
and R.M. Schoch).

European brontotheres; in Prothero, D.R. and Schoch, R M., eds., The evolution of

perissodactyls: New York, Oxford University Press, p. 485-489 (S.G Lucas and R M.
Schoch).

Taxonomy of Duchesneodus (Brontotheriidae) from the late Eocene of North America; in
Prothero, D.R. and Schoch, R.M., eds., The evolution of perissodactyls: New York, Oxford
University Press, p. 490-503 (S.G. Lucas and R M. Schoch).

Biostratigraphy; in Magill, F.N., ed., Magill's survey of science: earth science series:
Pasadena, Salem Press, p. 173-177.

The Cretaceous-Tertiary boundary, in Magill, F.N., ed., Magill's survey of science: earth
science series: Pasadena, Saiem Press, p. 303-308.

Stratigraphic correlation; in Magill, F.N., ed., Magill's survey of science: earth science
senes. Pasadena, Salem Press, p. 2485-2489.

Early Permian footprint fauna from the Sangre de Cristo Formation of northeastern New
Mexico; in Bauer, PW., Lucas, S.G., Mawer, C K. and Mcintosh, W.C_, eds., Tectonic
development of the southern Sangre de Cristo Mountains, New Mexico [New Mexico
Geological Society, Guidebook, 41st Field Conference]: Socorro, New Mexico Geological
Society, p. 201-303 (A.P. Hunt, $.G. Lucas and P. Huber).

Triassic stratigraphy in the Sangre de Cristo Mountains, New Mexico; in Bauer, P.W.,,
Lucas, S.G., Mawer, C K. and Mcintosh, W.C_, eds., Tectonic development of the
southem Sangre de Cristo Mountains, New Mexico [New Mexico Geological Society,
Guidebook, 41st Field Conference): Socorro, New Mexico Geological Society, p. 305-318
(S.G. Lucas, A P. Hunt and P. Huber).

Jurassic dinosaur footprints from New Mexico; in Bauer, P W, Lucas, S.G., Mawer, C K.
and Mcintosh, W.C | eds_, Tectonic development of the southern Sangre de Cristo
Mountains, New Mexico [New Mexico Geological Society, Guidebook, 41st Field

Conference] Socorro, New Mexico Geological Society, p. 319-321 (S.G. Lucas, A P. Hunt
and P. Huber).

Type and reference sections of the Romeroville Sandstone {Dakota Group), Cretaceous
of northeastern New Mexico; in Bauer, P.W., Lucas, 5.G., Mawer, C K. and Mcintosh,
W.C., eds., Tectonic development of the southemn Sangre de Cristo Mountains, New
Mexico [New Mexico Geological Society, Guidebool, 41st Field Conference] Socorro,
New Mexico Geological Society, p. 323-326.



1992

Southeasternmost outcrops of the Morrison Formation, Capitan, Lincoln County, New
Mexico, in Barker, J M., Kues, B.S., Austin, G.S. and Lucas S G, eds., Geology of the
Sierra Blanca, Sacramento and Capitan Ranges, New Mexico [New Mexico Geological
Society, Guidebook, 42nd Field Conference]: Socorro, New Mexico Geological Society, p.
41

Triassic stratigraphy, paleontology and correlation, south-central New Mexico: in Barker,
J.M., Kues, B.S., Austin, G.S. and Lucas S.G., eds., Geology of the Sierra Blanca,
Sacramento and Capitan Ranges, New Mexico [New Mexico Geological Society,
Guidebook, 42nd Field Conference]: Socorro, New Mexico Geological Society, p. 243~
259.

Cretaceous Dakota Group outlier, Sacramento Mountains, Otero County, New Mexico: in
Barker, JM., Kues, B.S , Austin, G.S. and Lucas S G., eds., Geology of the Sierra Blanca,
Sacramento and Capitan Ranges, New Mexico [New Mexico Geological Society,
Guidebook, 42nd Field Conference] Socorro, New Mexico Geological Society, p. 261-
264.

Mammuthus from Lincoln County and a review of the mammoths from the Pleistocene of
New Mexico; in Barker, J M., Kues, B.S,, Austin, G.S. and Lucas S.G., eds., Geology of
the Sierra Blanca, Sacramentc and Capitan Ranges, New Mexico [New Mexico
Geological Society, Guidebook, 42nd Field Conference] Socorro, New Mexico Geological
Society, p. 277-282 (S.G. Lucas and J A Effinger).

Revised Upper Triassic stratigraphy in the San Rafael Swell, Utah; in Chidsey, T.C., Jr.,
ed., Geology of east-central Utah: Salt Lake City, Utah Geological Association
Publication, 19, p. 1-8.

Triassic stratigraphy and correlation, West Texas and eastern New Mexico:; in Cromweli,
D.W., Moussa, M.T. and Mazzullo, L.J. eds., Transactions Southwest Section American
Associatio of Petroleum Geologists, 1992 Convention: Midland, WTGS, [WTGS Pubi.
SWS 92-19], p. 201-207 (S.G. Lucas and O.J. Anderson).

Overview of Upper Pennsylvanian stratigraphy and paleontology, Kinney Quarry,
Manzanita Mountains, New Mexico; in Zidek, J., ed., Geology and paleontology of the
Kinney Brick Quarry, Late Pennsylvanian, central New Mexico: New Mexico Bureau of
Mines and Mineral Resources Bulletin 138, p. 1-11 (B.S. Kues and S.G Lucas).

Sedimentation patterns in Pennsylvanian strata at the Kinney Brick Company Quarry,
Bernalillo County, New Mexico, in Zidek, J ., ed , Geology and palecntology of the Kinney
Brick Quarry, Late Pennsylvanian, central New Mexico: New Mexico Bureau of Mines and
Mineral Resources Bulletin 138, p. 13-18 (J C. Lorenz, G.A Smith and S G. Lucas).

Preliminary report on Late Pennsylvanian Conchostraca from the Kinney Brick Quarry,
Manzanita Mountains, New Mexico; in Zidek, J , ed., Geology and paleontology of the
Kinney Brick Quarry, Late Pennsylvanian, central New Mexico New Mexico Bureau of
Mines and Mineral Resources Bulletin 138, p. 123-126 (H. Kozur, S.G. Lucas and A P.
Hunt).

The Late Pennsylvanian amphibian fauna of the Kinney Quarry, central New Mexico, in
Zidek, J., ed., Geology and paleontology of the Kinney Brick Quarry, Late Pennsylvanian,



central New Mexico: New Mexico Bureau of Mines and Mineral Resources Bulletin 138, p
211-220 (A.P. Hunt, 8.G. Lucas and D.S. Berman).

Redefinition of the Duchesnean land mammal “age,” late Eocene of western North
America, in Prothero, ND.R. and Berggien, WA, eds., Eocene-Oligocene Climatic and
Biotic Evolution: Princeton Univesity Press, p. 88-105.

Nonmarine Jurassic-Cretaceous boundary in western North America, in Mateer, N.J. and
Chen, P.J., eds, Aspects of Nonmarine Cretaceous Geology: Beijing, China Ocean
Press, p. 15-30 (N.J. Mateer, S.G. Lucas and A P. Hunt).

Seachian fauna from the Upper Cretaceous (Coniacian) E! Vado Sandstone Member of
thy: Mancos Shale, San Juan Basin, New Mexico, in San Juan Basin IV [New Mexico

C eological Society, Guidebook, 43rd Field Conference]: Socorro, New Mexico Geological
Siociety, p. 17-20 (T.E. Williamson and S.G. Lucas).

Preliminary report on invertebrate fossils from the Lewis Shale near Mesa Portales,
'3andoval County, New Mexico; in San Juan Basin IV [New Mexico Geological Society,
Guidebook, 43rd Field Conference]: Socorro, New Mexico Geological Society, p. 24-26
(S.G. Lucas and P.L. Sealey).

Vertebrate fauna from the Upper Cretaceous (Campanian) Pictured Cliffs Sandstone,
Mesa Portales, New Mexico, in San Juan Basin IV [New Mexico Geological Society,
Guidebook, 43rd Field Conference]: Socorro, New Mexico Geological Society, p. 26-29
(T.E. Williamson and S.G. Lucas).

Silcretes of the Paleocene Nacimiento Formation; in San Juan Basin IV [New Mexico
Geological Society, Guidebook, 43rd Field Conference]. Socorro, New Mexico Geological
Society, p. 38-42 (T.E. Williamson, L.J. Crossey and S.G. Lucas).

The paleofiura of the lower Cutler Formation (Pennsyivanian, Desmoinesian?) in El Cobre
Canyon, New Mexico, and its biochronological significance; in San Juan Basin IV [New
Mexico Geological Society, Guidebook, 43rd Field Conference] Socorro, New Mexico
Geological Society, p. 145-150 (A.P. Hunt and S.G. Lucas).

Triassic stratigraphy and paleontology, Chama basin and adjacent areas, north-central
New Mexico, in San Juan Basin IV [New Mexico Geological Society, Guidebook, 43rd
Field Conference]: Socorro, New Mexico Geological Society, p. 151-172 (S G. Lucas and
A P. Hunt).

Stratigraphy, paleontology and age of the Fruitland and Kirtland Formations (Upper
Cretaceous), San Juan Basin, New Mexico, in San Juan Basin IV [New Mexico
Geological Society, Guidebook, 43rd Field Conference) Socorro, New Mexico Geological
Society, p. 217-239 (A P. Hunt and S.G. Lucas).

Charles H. Sternberg and the collection of La*2 Cretaceous vertebrate fossils from the
San Juan Basin, New Mexico; in San Juan Basin IV [New Mexico Geological Society,
Guidebook, 43rd Field Conference). Socorro, New Mexico Geological Society, p. 241--250
(A.P. Hunt, S.G. Lucas and N.J. Mateer).

Cretaceous-Eocene crocodilians from the San Juan Basin, New Mexico; in San Juan
Basin IV [New Mexico Geological Society, Guidebook, 43rd Field Conference] Socorro,
New Mexico Geological Society, p. 257-264.




1993

Stratigraphy and mammalian biostratigrapny of the Paleocene Nacimiento Formation,
southern San Juan Basin, New Mexico, in San Juan Basin IV [New Mexico Geological
Society, Guidebook, 43rd Field Conference] Socorro, New Mexico Geological Society, p.
265-296 (T.E. Williamson and S.G. Lucas).

Fossil mammals and the early Eocene age of the San Jose Formation, San Juan Basin,
New Mexico; in San Juan Basin [V [New Mexico Geological Society, Guidebook, 43rd
Field Conference]: Socorro, New Mexico Geological Society, p. 311--316 (S.G. Lucas and
T.E. Williamson)

Lithostratigraphy, sedimentation, and sequence stratigraphy of Upper Triassic Dockum
Formation, West Texas; in Crick, R. E , ed., 1993 Southwest section geological
convention American Association of Petroleum Geologists transactions and abstracts:
Arlington, University of Texas at Arlington, p. 55-65 (S. G. Lucas and O. J. Anderson).

Stratigraphy and paleontology of the Late Cretaceous Cabullona basin, northeastern
Sonora, Mexico: lll Simposio de la Geologia de Sonora y Areas Adyacentes Libro de
Resumenes, p. 37-41 (C. Gonzalez-Leon, S. G. Lucas and B. S. Kues).

Late Cretaceous charophytes from the Cabullona Group, northeastern Sonora, Mexico. Il
Simposio de la Geologia de Sonora y Areas Adyacentes Libro de Resumenes, p. 63-65
(K. K. Kietzke, S. G. Lucas and C. Gonzalez-Leon).

The Triassic-Jurassic boundary section in the Sierra del Alamo, northwestern Sonora: |l
Simposio de la Geologia de Sonora y Areas Adyacentes Libro de Resumenes, p. 66-68.

Stratigraphy and sequence stratigraphic interpretation of Upper Triassic strata in Nevada:
in Dunn, G. and McDougall, K., eds., Mesozoic paleogeography of the western United
States - II: Pacific Section SEPM Book 71, p. 375-378 (S. G. Lucas and J. E. Marzolf).

Pantodonts, tillodonts, uintatheres, and pyrotheres are not ungulates; in Szalay, F. S,
Novacek, M. J. and McKenna, M. C, eds, Mammal phylogeny placentals: New York,
Springer-Verlag, p. 182-194.

Cenozoic confusion, controversy and collapse at Pierce Canyon; in Love, D. W., Hawiley,
J. W, Kues, B. S, Adams, J. W, Austin, G. S. and Barker, J. M., eds_, Carisbad region,
New Mexico and West Texas [New Mexico Geological Society, 44th Annual Field
Conference Guidebook]: Socorro, New Mexico Geological Society, p. 33-34 (J. W
Hawley, D. Love and S. G. Lucas).

Stratigraphy of the Permian-Triassic boundary in southeastern New Mexico and West
Texas; in Love, D. W, Hawley, J. W, Kues, B. S., Adams, J. W., Austin, G. S. and
Barker, J. M., eds., Carisbad region, New Mexico and West Texas [New Mexico
Geological Society, 44th Annual Field Conference Guidebook) Socorro, New Mexico
Geological Society, p. 219-230 (S. G. Lucas and O. J. Anderson).

Triassic stratigraphy in southeastemn New Mexico and southwestern Texas; i | ~ve, D.
W, Hawley, J. W., Kues, B. S, Adams, J. W., Austin, G. S. and Barker, J. M., eus
Carisbad region, New Mexico and West Texas [New Mexico Geological Society, 44th
Annual Field Conference Guidebook]: Socorro, New Mexico Geological Society, p. 231-
235 (8. G. Lucas and O. J. Anderson).




Late Triassic vertebrates from the Dockum Formation near Otis Chalk, Howard County,
Texas, in Love, D. W, Hawley, J. W., Kues, B. S., Adams, J. W, Austin, G S. and
Barker, J. M, eds., Carisbad region, New Mexico and West Texas [New Mexico
Geological Society, 44th Annual Field Conference Guidebook] Socorro, New Mexico
Geological Society, p. 237-244 (S. G. Lucas A. P. Hunt and R. Kahle).

Stratigraphy, paleontology and correlation of Lower Cretaceous exposures in
southeastern New Mexico, in Love, D. W., Hawley, J. W, Kues, B. S., Adams, J. W,
Austin, G. . and Barker, J. M., eds., Carisbad region, New Mexico and West Texas [New
Mexico Geological Society, 44th Annual Field Conference Guidebook] Socorro, New
Mexico Geological Society, p. 245-260 (B. S. Kues and S. G. Lucas).

Early Permian tracksites in the Robledo Mountains, south-central New Mexico; in Lucas, S. G.
and Zidek, J , eds., Vertebrate paleontology in New Mexico: New Mexico Museum of Natural
History and Science, Bulletin 2, p. 23-31 (A. P. Hunt, M. G. Lockley, S. G. Lucas, J P.
MacDonald, N. Hotton Il and J. Kramer).

Triassic vertebrate paleontology and biochronology of New Mexico; in Lucas, S. G. and Zidek, J.,
eds., Vertebrate paleontology in New Mexico: New Mexico Museum of Natural History and
Science, Bulletin 2, p. 49-60 (A. P. Huntand S. G. Lucas).

Stratigraphy and vertebrate paleontoiogy of the Chinle Group (Upper Triassic), Chama basin,
north-central New Mexico; in Lucas, S. G. and Zidek, J., eds_, Vertebrate paleontology in New

Mexico: New Mexico Museum of Natural History and Science, Bulletin 2, p. 61-69 (A. P. Hunt and
S. G. Lucas).

Jurassic vertebrates of New Mexico; in Lucas, S. G. and Zidek, J., eds., Vertebrate paieontology
in New Mexico: New Mexico Museum of Natural History and Science, Bulletin 2, p. 71-75 (A P.
Hunt and S. G. Lucas).

Cretaceous vertebrates of New Mexico; in Lucas, S. G. and Zidek, J., eds., Vertebrate
paleontology in New Mexico. New Mexico Museum of Natural History and Science, Bulletin 2, p.
77-91 (A. P.Huntand S. G. Lucas).

Late Cretaceous to early Eocene vertebrate biostratigraphy and biochronology of the San Juan
Basin, New Mexico, in Lucas, S. G. and Zidek, J., eds., Vertebrate paleontology in New Mexico:
New Mexico Museum of Natural History and Science, Bulletin 2, p. 93-104 (S. G. Lucas and T_ E.
Williamson).

Paleocene vertebrate paleontology of the San Juan Basin, New Mexico; in Lucas, S. G. and
Zidek, J., eds., Vertebrate paleontology in New Mexico: New Mexico Museum of Natural History
and Science, Bulletin 2, p. 105-135 (T. E. Williamson and S. G. Lucas).

Eocene vertebrates and late Laramide stratigraphy of New Mexico; in Lucas, S. G. and Zidek, J
eds , Vertebrate paleontology in New Mexico Mew Mexico Museum of Natural History and
Science, Bulietin 2, p. 145-158 (S. G. Lucas and T. E. Williamson).

Bibliography of New Mexico vertebrate paleontology; in Lucas, S. G. and Zidek, J , eds.,

Vertebrate paleontology in New Mexico: New Mexico Museum of Natural History and Science,
Bulletin 2, p. 281-338 (B. S. Kues and S. G. Lucas).

Dedication {to S. P. Welles); in, Lucas S. G. and Morales, M , eds., The nonmarine Triassic' New
Mexico Museum of Natural History and Science, Bulletin 3, p. i (M. Morales and S. G. Lucas)

Vertebrate biochronology of the Newark Supergroup Triassic, eastern North America: in Lucas S
G. and Morales, M., eds., The nonmarine Triassic. New Mexico Museum of Natural History and
Science, Bulletin 3, p. 179-186 (P. Huber, S G Lucas and A P Hunt)



Late Triassic microvertebrate localities in New Mexico (USA): implications for paleoecology, in
Lucas 8. G. and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural
History and Science, Bulletin 3, p. 187-191 (A P. Hunt and S. G. Lucas)

A new phytosaur (Reptilia: Archosauria) genus from the uppermost Triassic of the western United
States and its biochronological significance; in Lucas S. G. and Morales, M., eds., The nonmarine
Triassic: New Mexico Museum of Natural History and Science, Bulletin 3, p. 193-196 (A. P. Hunt
and 8. G. Lucas).

Vertebrate and inverstebrate tracks and trackways from Upper Triassic strata of the Tucumcari
basin, east-central New Mexico, USA, in Lucas S. G. and Moraies, M , eds . The nonmarine
Triassic: New Mexico Museum of Natural History and Science, Bulletin 3, p. 189-201 (A. P. Hunt,
M. G. Lockley and S. G. Lucas).

Biochronological significance of the co-occurrence of the phytosaurs (Reptilia: Archosauria)
Angistorhinus and Rutiodon in the Los Esteros Member of the Santa Rosa Formation, Santa Fe
County, New Mexico; in Lucas S. G. and Morales, M., eds., The nonmarine Triassic New Mexico
Museum of Natural History and Science, Bulletin 2, p. 203-204 (A P. Hunt, 8 G Lucas and P
Bircheff).

Fossil limuloid trackways from Petrified Forest National Park, Arizona, USA, in Lucas S G. and
Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural History and Science,
Bulletin 3, p. 205-207 (A. P. Hunt, S. G. Lucas and M. G. Lockley).

A complete skeleton of the stagonolepidid Typothorax coccinarum from the Upper Triassic Bull
Canyon Formation of east-central New Mexico, USA, in Lucas S. G. and Morales, M., eds., The
nonmarine Triassic: New Mexico Museum of Natural History and Science, Bulletin 3, p. 209-212
(A.P.Hunt, S G. Lucas and P. K. Reser).

Vertebrate biochronology of the Triassic of China; in Lucas S. G. and Morales, M., eds., The
nonmarine Triassic: New Mexico Museum of Natural History and Science, Bulletin 3, p. 301-306.

A phytosaur from the Upper Triassic Chinle Group in the San Rafael Swell, east-central Utah. in
Lucas S. G. and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural
History and Science, Bulletin 3, p. 307-309 (S. G. Lucas, F. L. DeCourten and A. P. Hunt).

Revised internal correlation of the Newark Supergroup Triassic, eastern United States and
Canada; in Lucas §. G. and Morales, M., eds , The nonmarine Triassic. New Mexico Museum of
Natural History and Science, Bulletin 3, p. 311-319 (S. G. Lucas and P. Huber).

A dicynodont from the Upper Triassic of New Mexico and its biochronological significance; in
Lucas S. G. and Morales, M., eds., The nonmarine Triassic. New Mexico Museum of Natura!
History and Science, Bulletin 3, p. 321-325 (S. G. Lucas and A P. Hunt)

Tetrapod biochronoiogy of the Chinle Group (Upper Triassic), western United States in Lucas S
G. and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural History and
Science, Bulletin 3, p. 327-329 (S. G. Lucas and A. P. Hunt)

Late Carnian-early Norian magnetostratigraphy from nonmarine strata, Chinle Group, New
Mexico. Contributions to the Triassic magnetic polarity timescale and the correlation of nonmarine
and marine Triassic faunas, in Lucas S. G. and Morales, M , eds., The nonmarine Triassic: New
Mexico Museum of Natural History and Science, Bulletin 3, p. 345-352 (R. S. Molina-Garza, J. N
Geissman and S. G. Lucas).

The Upper Triassic Chinle Group, western United States in Lucas S G and Morales, M., eds
The nonmarine Triassic: New Mexico Museum of Natural History and Science, Bulletin 3, p. G2-
G3.



1994

Tetrapod footprints from the Upper Triassic Moenkopi Formation, west-central New Mexico; in
Lucas 8. G. and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural
History and Science, Bulletin 3, p. G20 (A. P. Hunt and S. G. Lucas)

McGaffey Member of Upper Triassic Bluewater Creek Formation, west-central New Mexico; in
Lucas S. G. and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural
History and Science, Bulletin 3, p. G30 (O. J. Anderson and S. G. Lucas).

Calcretes of the Upper Triassic Owl Rock Formation, Colorado Plateau: in Lucas S. G. and
Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural History and Science,
Bulletin 3, p. G32 (S. G. Lucas and O. J. Anderson).

Sequence stratigraphy and a tetrapod acme zone during the early Revueltian (Late Triassic: early
Norian) of western North America; in Lucas S. G. and Morales, M., eds., The nonmarine Triassic:
New Mexico Museum of Natural History and Science, Bulletin 3, p. G46 (A P. Huntand S. G.
Lucas).

Type section of Holbrook Member of Moenkopi Formation, northeastern Arizona: in Lucas S. G.
and Morales, M., eds., The nonmarine Triassic: New Mexico Museum of Natural History and
Science, Bulletin 3, p. G49.

Cranioskeletal morphology of archontans, and diagnoses of Chiroptera, Volitantia, and Archonta:
in MacPhee, R. D. E., ed., Primates and their relatives in phylogenetic perspective: New York,
Plenum Press, p. 187226 (F. S. Szalay and S. G. Lucas).

The Chinle Group: revised stratigraphy and biochronology of Upper Triassic nonmarine strata in
the western United States; in Morales, M., ed., Aspects of Mesozoic geology and paleontology of
the Colorado Plateau: Museum of Northern Arizona Bulietin 59, p. 27-50.

Late Triassic fish assemblages of the North American Westem Interior; in Morales, M., ed .
Aspects of Mesozoic geology and paleontology of the Colorado Plateau Museum of Northern
Arizona Bulletin 59, p. 51-66 (P. Huber, S. G. Lucas and A. P. Hunt).

Ochoan (Late Permian) stratigraphy and chronology, southeastern New Mexico and West Texas,
in Ahlen, J., Peterson, J. and Bowsher, A. L., eds., Geologic activities in the 90s Southwest
Section of AAPG 1994, Ruidoso, New Mexico: New Mexico Bureau of Mines and Mineral
Resources, Bulletin 150, p. 28-36 (S. G. Lucas and O. J. Anderson).

Triassic stratigraphy and correlations, southem High Plains of New Mexico-Texas: in Ahlen, J.,
Peterson, J. and Bowsher, A L., eds., Geologic activities in the 90s Southwest Section of AAPG
1994, Ruidoso, New Mexico: New Mexico Bureau of Mines and Mineral Resources, Bulietin 150,
p 105-126 (S. G. Lucas, O. J. Anderson and A. P. Hunt).

The role of Central America in land-vertebrate dispersal during the Late Cretaceous and
Cenozoic, in Seyfried, H. and Helimann, W, eds_, Geology of an evolving island arc the isthmus
of southern Nicaragua, Costa Rica, and western Panama: Profil, v. 7 [ Universitat Stuttgart], p
401-412 (S. G. Lucas and G. E. Alvarado).

Middie Jurassic stratigraphy, sedimntation and paleogeography in the southern Colorado Plateau
and southern High Plains; in Caputo, M. V., Peterson, J. A. and Franczyk, K. J., eds., Mesozoic
systems of the Rocky Mountain region, USA: Denver. Rocky Mountain Section, Society for
Sedimentary Geology, p. 299-314 (O. J. Anderson and S. G. Lucas).

Correlation and age of the Upper Jurassic Morrison Formation from magnetostratigraphic
analysis, in Caputo, M. V., Peterson, J. A and Franczyk, K J., eds , Mesozoic systems of the



1995

Rocky Mountain region, USA: Denver. Rocky Mountain Section, Society for Sedimentary
Geology, p. 315-330 (M. B. Steiner, S. G. Lucas and E. M. Shoemaker)

Permian strata at Horse Mountain; in Chamberlin, R M., Kues, B. S, Cather, S. M., Barker, J M
and Mcintosh, W. C., eds , Mogollon slope, west-central New Mexico and east-central Arizona
[New Mexico Geological Society, 45th Field Conference Guidebook] Socorro, New Mexico
Geological Society, p. 106-108 (S. G. Lucas and B. S. Kues).

Triassic stratigraphy in the Lucero uplift, Cibola, Valencia and Socorro counties, New Mexico; in
Chamberlin, R. M., Kues, B. S, Cather, S. M., Barker, J. M. and Mcintosh, W C., eds., Mogoiion
slope, west-central New Mexico and east-central Arizona [New Mexico Geological Society, 45th
Field Conference Guidebook): Socorro, New Mexico Geological Society, p. 241-254 (S. G. Lucas
and A B. Heckert).

Westward extension of Seboyeta bay, Late Cretaceous (Cenomanian) of west-central New
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Lockley, A. P. Hunt, H. Haubold and S. G. Lucas).

Lacertoid footprints from Perrrian dune sandstones, Comburg and DeChelly sandstones: i n
Lucas, 8. G. and Heckert, A. B, eds., Early Permian footprints and facies: New Mexico Museum
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Lucas and A. P. Hunt).

Tetranod ichnofacies in Early Permian red beds of the American Southwest, in Lucas, S. G.
and Heckert, A. B, eds., Early Permian footprints and facies: New Mexico Museum of Natural
History and Science, Bulletin 6, p. 295-301 (A P. Hunt, S G. Lucas, M G Lockley, H. Haubold
and S. Braddy)



The Triassic Sinbad Formation and correlation of the Moenkopi Group, Canyonlands National
Park, Utah; in Santucci, V. L. and McClelland, L., eds., National Park Service Paleontological
Research: Denver, National Park Service (Technical Report NPS/NRPO/NRTR-95/16), p. 54-57.
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Northern Arizona Bulletin 60, p. 249-254 (M. G. Lockiey, A P. Huntand S. G Lucas)

Unionid bivalves from the Upper Jurassic Morrison Formation, east-central New
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Toward a tetrapod biochronolagy of the Permian in Lucas, S. G, Estep, J. W. and
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Lucas and R. M. Schoch).

Eutheria incertae sedis: Mingotherium and Idiogenomys, in Janis, C. M, Scott, K. M. and
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Fio. 18.~The large-scale architectural model of the Westwater Canyon
Mcmber flavial system. The block diagram illastrates waning-stage flow,
scen looking toward the southwest and (he Late Jurassic magmatic arc. The
sandstonc usits produced between cach avulsive event of the channel belt
arc approximatcly 5 s thick, and ere boonded by laterally-extensive fifth-
order bounding surfaces. The width of the sandstone sheets is most likely >1
km. The sandstone bodies can be cither single or composite chaanclbelt
sandstoucs, depeading on their vertical stacking, as shown by the cxamples
of sandstosc sheets A to E. The large bollows (labelled HO) within the
sandstonc sheets are interpreted as channel-confluence scours produced
downstream of cmergent chasnel sand bars, which in turn prodece low-
amplitade lateral accretion (LA) and dowestream aceretion (DA) deposits.

EXHIBIT

o,

Architecture of the Westwater Canyon Member, San Juan Basin




