
New publications
NMBMMR
rCircular l74-Quaternary geology of Lake Ani-

mas, Hidalgo County, New Mexico, by H. L.
Fle ischhauer,  Jr . ,  and W. J.  Stone,  1982,25 p. ,4
tables, 12 figs. This study describes the geomor-
phology, soil stratigraphy, and ages for Lake Ani-
mas in Hidalgo County, New Mexico. The map-
ping of shoreline features in the lower Animas
Valley indicates three stages for Lake Animas.

$6.50
iCirculer 186-Vertebrate paleontology, strati-

graphy, and biostratigraphy of Eocene Galisteo
Formation, north-central New Mexico, by S. C.
Lucas, 1982, 35 p., 2 tables, l7 figs. Describes and
identifies vertebrate fossils known from Galisteo
Formation, places these vertebrates in their pre-

cise stratigraphic context in the Galisteo, uses
vertebrate fossils and rock-stratigraphy to cor-
relate major outcrgps of Galisteo, and determines
age of Galisteo and correlates it with other forma-
uons. s6.00

iCircular l8t-Adobe bricks in New Mexico, by E.
W. Smith, 1982, 89 p., 9 tables, 102 figs. Includes
a history of adobe-brick making, soil geology and
mineralogy, and a listing of 48 adobe producers
active in the state in 1980, as well as their produc-
tion totals and prices. Also includes 149 black-
and-white photographs illustrating old and con-
temporary adobe architecture and production
methods across the state, as well as 16 architec-
tural drawings showing construction details.

s4.50
tGeologic Map 46-Geology of Regina quadrangle,

Rio Arriba and Sandoval Counties, New Mexico,
by M. A. Merrick and L. A. Woodward, 1982, I
sheet with text, scale l:24,000. Regina quadrangle
is located in Rio Arriba and Sandoval Counties in
north-central New Mexico. The two major tec-
tonic features in the quadrangle are the San Juan
Basin on the west and the Nacimiento uplift on the
east $3.00

tGeologic Map Sl-Geology- of Massacre Peak
quadrangle, Luna County, New Mexico, by R. E.
Clemons, 1982, I sheet with text, scale l:24,000.
Massacre Peak quadrangle is in north-central
Luna County approximately 8 mi north-northeast
of Deming. The southern Cooke's Range crosses
the quadrangle from northwest to southeast, cov-
ering about half the area. $3.50

*Geologic Map 53-Geology of northwest part of
Las Cruces l 'x  2"  sheet,  New Mexico,  by W. R.
Seager, R. E. Clemons, J. W. Hawley, and R. E.
Kelley, 1982, 3 sheets (geologic map, cross sec-
tions, and Bouguer gravity rnap), scale l:125,000.
This is first of a series of maps that will cover the
Las Cruces I o x 2o area. CM-54 will cover the An-
thony quadrangle in the southern part, and GM-
57, scheduled for publication in 1983, will cover
the eastern part. $10.00

*Annual Report-Annual report for the fiscal year
July l ,  1980, to June 30, 1981, by F. E. Kott low-
ski and staff, 1982,72 p. Summarizes Bureau ac-
tivities and services for the fiscal year. Includes
articles on Cretaceous fossils, reminiscences of a
former director, uranium severance taxes, "tight"
Abo gas sands, coal-paleontology workshop, and
mineral production. $2.00

*Bibliography-Bibliography and index of New
Mexico geology, by Ghassan N. Rassam, ed.,
1982, 122 p. This edition, issued in cooperation

with the American Geological lnstitute and
GeoRef Information System and containing ap-
proximately 750 references, represents published
and unpublished material that was added to the
GeoRef database in 1981. The Bureau did not par-
ticipate in collecting or in formating the references
for this volume. $5.00

*Brochure-scenic trips to the geologic past, 1982'
Describes the series of 13 publications exploring
New Mexico's roadside geology, landscape, and
history and includes a rnap showing the routes
followed by each book and a convenient order
form.

usGs
BULLETINS

1493-The geologic story of the Great Plains, by D.

E. Trimble, 1980

CrRcuLARs
841-Four reference soil and rock samples for meas-

uring element availability in the western energy
regions, by J. C. Crock and R. C. Severson, 1980

PRoFEssroNAL PAPERS
1110.-W-The Mississippian and Pennsylvanian

(Carboniferous) Systems in the United States-
New Mexico, by A. K. Armstrong and others,
t919

11E)-D-Potassium-argon and fission-track zircon
ages of Cerro Toledo rhyolite tephra in the Jemez
Mountains, New Mexico, chapter D, iz Shorter
contributions to isotope research in the western
United States, by G. A. lzett, J. D. Obradovich,
C. W. Naeser. and G. T. Cebula. 1981

l202-Deformation of host rocks and flow of
magma during growth of minette dikes and brec-
cia bearing intrusions near Shiprock, New Mex-
ico, by P. T. Delaney and D. D. Pollard, l98l
( 1982 ) , 61  p .

MtscELLANEous tNvEsrrcATroNs SERIES
I-0345-Geology, structure, and uranium deposits

of the Shiprock quadrangle, New Mexico and Ari-
zona, compiled by R. B. O'Sullivan and H. M.
Beikman, 1963 (reprint 1982),2 sheets, lat 36" to
37",  long 108' to 110",  scale l :250,000

I-l22l-Geologic map of the Cotton City quad-
rangle and the adjacent part of the Vanar quad-
rangle, Hidalgo County, New Mexico, by H.
Drewes and C. H. Thorman, l98l, scale l:24,000

I-l23l-Geologic map of the Gage SW quad-
rangle, Grant and Luna Counties, New Mexico,
by C. H. Thorman and Harald Drewes, 1981,
scale l:24,000

*I-1327-Energy resources map of New Mexico, by
U.S. Geological Survey and New Mexico Bureau
of Mines and Mineral Resources, 1981, Iat 32' to
37', long l03o to about 109', scale l:500,000

GEoLocIc QUADRANGLE MAPS
GQ-l557-Geologic map of the Mogollon quad-

rangle, Catron County, New Mexico, by J. C.
Ratt6, 1981, I sheet, scale l:24,000

HYDRoLocrc rNvEsrrcATroNs ATLAS
HA-349-Ground-water hydrology of the Mesca-

lero Apache Indian Reservation, south-central
New Mexico, by C. E. Sloan and M. S. Carber,
1971, scale l :125,000

HA-0652-Waterlevel and saturated thickness
changes, predevelopment to 1980, in the High
Plains aquifer in parts of Colorado, Kansas, Neb-

raska, New Mexico, Oklahoma, South Dakota,
Texas, and Wyoming, by R. R. Luckey, E. D.
Gutentag, and J. B. Weeks, 1981, 2 sheets, lat
about 32' to about 43", long about 96'to about
106',  scale l :25,000

MISCELLANEOUS FTELD STUDIES MAPS

MF-l22O-Geologic map of the Pueblo Alto
Trading Post quadrangle, McKinley County, New
Mexico, by D. L. Weide, J. W. Mytton, and G. R.
Scott, 1980, scale l:24,000

MF-l24E-Geologic map of the Star Lake quad-
rangle, McKinley County, New Mexico, by G. R.
Scott, J. W. Mytton, and G. B. Schneider, 1980,
scale l:24,000

MF-l249-Ceologic map of the Ojo Encino Mesa
quadrangle, McKinley and Sandoval Counties,
New Mexico, by G. R. Scott, G. B. Schneider, and
J. W. Mytton, 1980, scale 1:24,000

MF-l2s3-Preliminary geologic map of the Water-
flow quadrangle, San Jose County, New Mexico,
by J. D. Strobell, Jr., P. T. Hayes, and R. B.
O'Sullivan, 1980, scale l:24,000

MF-1263-Geologic map of the Redrock NW quad-
rangle, Grant County, New Mexico, by D. C.
Hedlund, 1981, scale l :24,000

MF-1264-Geologic map of the Redrock NE quad-
rangle, Grant County, New Mexico, by D. C.
Hedlund, 1981, scale 1:24,000

MF-1265-Geologic map of the Redrock SE quad-
rangle, Grant and Hidalgo Counties, New Mex-
ico, by D. C. Hedlund, 1980, scale l:24,0N

MF-13,9-A-Geologic map of the Hells Hole Fur-
ther Planning Area (Rare II), Greenlee County,
Arizona, and Grant County, New Mexico, by J.
C. Ratt€ and D. C. Hedlund, 1981 (1982), lat 32'
45 ' to about 33 "l 5 ', long about 108 "45 ' to about
109'1 5 ', scale l:62,500, sheet 27 by 39 inches

MF-134+B-Geophysical surveys of the Hells Hole
Further Planning Area (Rare II), Greenlee Coun-
ty, Arizona, and Grant County, New Mexico, by
R. A. Mart in, 1981, lat 32"52'30'to 33"09',  long
108 '55 '  to  109"10 ' ,  sca le  l :62 ,500

MF-l407-Reconnaissance geologic map of the
Mule Canyon quadrangle, Rio Arriba County,
New Mexico, by Kim Manley and R. A. Wobus,
1982, lat 36"37'30' to 36"45',  long 106' to 106'
0'l '3O', scalb l:24,000, sheet 29 by 32 inches

MF-l40t-Reconnaissance geologic map of the Las
Tablas quadrangle, Rio Arriba County, New
Mexico, by Kim Manley and R. A. Wobus, 1982,
lat 36'30' Io 36o37'30", long 106"07'30", scale
l:24,000, sheet 29 by 38 inches

MF-141)9-Reconnaissance geologic map of the
Burned Mountain quadrangle, Rio Arriba
County, New Mexico, by R. A. Wobus and Kim
Manley, 1982, lat 36"3'l'3O' to 36045', long
106"07'30'to 106'15',  scale 1:24,000, sheet 28
by 33 inches

Orunn NEw PUBLICATIONS
Adobes for sale, by E. W. Smith and Sharon Mur-

ray, New Mexico Magazine, April 1982, v. 60, no.
4

Bibliography of New Mexico paleontology, by B. S.
Kues and S. A. Northrop, 1981, 150 p., University
of New Mexico Press

Canyonlands geologic map-A beautiful full color
geologic map of Canyonlands National Park and
vicinity, Utah, has recently been published by the
Canyonlands Natural HiStory Association. The
mapping was done by Peter W. Huntoon, George
H. Billingsly, Jr., and William J. Breed. The spec-
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tacular facies changes in the Permian System of
the region have been accurately and imaginatively
interpreted. The map may be obtained from the
Canyonlands Natural History Association, 446 S.
Main Street, Moab, UT 84532, for $7.50, includ-
ing postage, folded (Utah residents must include
state sales tax). This detailed map (scale l:62,500)
is a major contribution to the geology of east-
central Utah, and is a "must" for anyone inter-
ested in the geology of this unique region.

LOS ALAMOS NATIoNAL LABoRATORY

LA-E679-NIAP-Complete Bouguer gravity anom-
aly map of the Socorro 1' x 2' quadrangle, New
Mexico, by M. Ander, W. Kennedy, and C.
Aiken,  1981

LA-8E12-MAP-Age and location of volcanic cen-
ters < 3.0 m.y. old in Arizona, New Mexico, and
the trans-Pecos area of west Texas, by M. J. Ald-
r ich and A.  W. Laughl in,  1981

LA-915E-Orientation of least-principal horizontal
stress-Arizona, New Mexico, and the trans-
Pecos area of west Texas (stress data and refer-
ences), by M. J. Aldrich and A. W. Laughlin,
1982 ,19p . ,  I  shee t ,  s ca le  I  i n ch :  l 6m i

SeNoln NeuoNAL LABORATORTES

SAND 82-0770-Bibliography of geology of south-
eastern New Mexico, by Sue-Ellen Shaffer, 1982,
148 p.

U.S.  BunsauoFMrNES
TPR-117-A new sonic velocityJogging technique

and results in near-surface sediments of north-
eastern New Mexico, by J. J. Snodgrass, 1982, 24
p .

Evaluation of current and future mineral land as-
sessment program of U.S. Bureau of Mines, Jan-
uary 1982, by F.  E.  Kot t lowski ,  J .  F.  Davis,  W. L.
Fisher,  J.  W. Gabelman, D.  C.  Jonson, R.  N.
Mi l ler ,  M. E.  Ostrom, J.  W. Rold,  and R. G.
Schaff, 1982, contract J01 13109 with New Mexico
Bureau of Mines and Mineral Resources

U.S. DnpenrMENT oF ENERGY

PGF/F-131(82)-National uranium resource eval-
uation-Silver City quadrangle, New Mexico and
Arizona, by A.  J.  O'Nei l l  and D. L.  Weide,  1982,
Bendix Field Engineering Corporation for U.S.
Department of Energy, 87 p., 14 microfiche, 18
over-size sheets

NEw MExrco ENERGY
RESEARCH AND DEVELOPMENT INSTITUTE

2-6E-1213-Hydrotreating of coal liquids-phase
two, by D. B.  Wi lson and J.  M. Bogdanor,  1982,
126 p., I I tables, 19 figs., 7 appendices

2-68-2232-Solar synthetic fuel production-
hydrogen from the sun, by D. D. Davis, 1982,32
p.,  I  table,  6 f igs. ,  4 appendices

2-6E-3311-Geomorphology and surface hydrology
in the strippable coal belts of northwestern New
Mex i co ,  by  S .  G .  We l l s ,  1982 ,  2  v . , 298  p . , 30
tables,  106 f igs. ,3 appendices

2-68-3205-Oil and gas potential of the Tularosa
Basin-Otero platform area, Otero County, New
Mexico, by W. E. King and V. M. Harder, 1982,
69 p. ,  1 table,  l4 f igs. ,  3 p lates

Nnw Mpxrco SrerE ENcrNesn
TR-43-Water resources of the Rincon and Mesilla

Valleys and adjacent areas, New Mexico, by C. A.
Wi lson,  R.  R.  White,  B.  R.  Orr ,  and R. G. Roy-
ba1 .1982

0pen-file reports
N M B M M R
*132-Drill hole and testing data compiled for

hydrogeologic study of Animas Valley, Hidalgo
County, New Mexico, by K. M. O'Brien and W.
J. Stone, 1982, 109 p., I  map $24.80

*l39a(formerly 139)-Geology of the Molino Peak
quadrangle, by G. R. Osburn, D. M. Petty, and
C. E. Chapin, l98l,  24 p., 2 maps s7.80

*139b-Geology of the Lion Mountain quadrangle,
by G. R. Osburn and T.  M. Laroche, 1982, 39 p. ,
2 maps $10.80

*l4l-Geology of the central Chupadera Moun-
tains, Socorro County, New Mexico, by T. L.
Eggleston,  1982,162p.,2maps $35.40

*162-Geology of the perlite deposits of the No
Agua Peak, Taos County, New Mexico, by K. A.
Naert, L. A. Wright, and C. P. Thornton, 1982,
82 p. $ r 7.60

*163-Geology and coal resources of the Venadito
Camp quadrangle, Cibola County, New Mexico,
by O. J.  Anderson,  1982, 30 p. ,  1 map $7.50

*164-Geology and coal resources of three quad-
rangles in the central Datil Mountains coal field,
Socorro County, New Mexico, by J. C. Osburn,
1982, 82 p., 6 maps s25.40

*167-Geology and coal resources of the Atarque
Lake quadrangle, Cibola County, New Mexico,
byO. J.  Anderson,  1982,28 p. ,  I  map $7.10

*16E-MINES-CREF, a PASCAL computer code
to maintain and manipulate the list of active mines
and processing plants in New Mexico, by Paul
Lloyd and Mark Logsdon, 1982, 10 p. text to gen-
erate 62 p. printout text $2.00

NOTE: ln the August 1982 issue (v. IV, no. 3), senior
author Gretchen H. Roybal was inadvertently left out of the
notice of NMBMMR Open-fi le Rept. 145.

USGS
*79-0107-Coal resource occurrence and coal

development potential maps of the Lybrook NW
quadrangle, San Juan County, New Mexico, by
Dames and Moore, 25 p., I I over-size sheets, scale
1:24.000

79-0110-Coal resource occurrence and coal devel-
opment potential maps of the Fire Rock Well
quadrangle, San Juan, McKinley, and Sandoval
Counties, New Mexico, by Dames and Moore,
1982, 3 l  p. ,  18 over-s ize sheets,  scale l :24,N0

79-0111-Coal resource occurrence and coal devel-
opment potential maps of the Lybrook SE quad-
rangle, Sandoval, McKinley and San Juan Coun-

ties, New Mexico, by Dames and Moore, 27 p., 15
over-size sheets, scale 1:24,O0O

79-0113-Coal resource occurrence and coal devel-
opment potential maps of the Pueblo Pintado
quadrangle, McKinley County, New Mexico, by

Dames and Moore, 25 p., 12 over-size sheets, scale
l :24,0O0

79-0115-Coal resource occurrence and coal devel-
opment potential maps of the Star Lake quad-

rangle, McKinley and Sandoval Counties, New
Mexico, by Dames and Moore, 3l p., l7 over-size
sheets. scale 1:24.000

79-0154-Coal resource occurrence and coal devel-
opment potential maps of the Pueblo Bonito NW
quadrangle, San Juan County, New Mexico, by
Dames and Moore, 3l p., 19 over-size sheets, scale
1:24,0N

79-0155-Coal resource occurrence and coal devel-
opment potential maps of the Kimbeto quad-

rangle, San Juan County, New Mexico, by Dames

and Moore, 25 p., l1 over-size sheets, scale
l:24,000

?9-0157-Coal resource occurrence maps of the Sar-
gent Ranch quadrangle, San Juan and McKinley
Counties, New Mexico, by Dames and Moore, 23
p., 9 over-size sheets, scale 1:24,0O0

79-0603-Coal resource occurrence and coal devel-
opment potential maps of the Alamo Mesa East
quadrangle, San Juan County, New Mexico, by
Dames and Moore, 28 p., l6 over-size sheets, scale
l:24.000

79-0606-Coal resource occurrence and coal devel-
opment potential maps of the Pretty Rock quad-

rangle, San Juan County, New Mexico, by Dames
and Moore, 3l p., 23 over-size sheets, scale
l :24,000

Announcements
The New Mexico Geological Society 33rd annual

field conference "Albuquerque Country II," will be
held November 3-6,1982, in the Albuquerque area.
Registration ($125 members, $140 nonmembers) will
be held in the Garden Room of the Albuquerque
Hilton Inn on November 3,1982. The guidebook for
the conference Albuquerque Country 11 is available
to those who cannot attend the conference at S30-
softbound and $35-hardbound.

The Third Biennial New Mexico Minerals Sym-
posium wi l l  be held November 13-14,  1982, at  the
Macey Conference Center on the New Mexico Tech
campus in Socorro. Registration for the conference
is $5.00 ($3.00 for students). In addition to presenta-
tion of papers, a silent auction will be held.

USGS
Ntw ropocnepHlc MAps

*Alamogordo North
+Alamogordo South
*Bailey Points
*Bear Peak
+Big Gyp Mountain
*Black Peak
tBox Lake
*Broken Back Crater
*Bug Scuffle Canyon
*Bull Gap SW
*Cafron Agua Buena
+Cat Mountain
*Cistern Draw
*Collins Park
tCooper Canyon
+Cowboy Mesa NW
rCub Mountain
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*Culp Canyon
+Deadman Canyon
+Dugout Canyon
rDulce Draw
rFairview Mountain
rFairview Well
iFence Canyon
*Fleck Draw
+Foster Well
*Gardner Peak
*Gilmore Draw
rGoldenburg Draw
tGolondrina Well
rGreens Baber Well
tHardscrabble Mountains
+Hembrillo Basin
*Hembrillo Canyon
+Huff Hill
*Indian Peaks East
ilndian Peaks West
*John Kerr Peak
*Little Black Peak
*Little Black Peak NE
rLoco Draw
*Malone Draw
*O Bar D Canyon West
*Paddys Hole
*Polecat Tank
rPrisor Hill
tPrisor Well
rSacramento Peak
*Salinas Peak
*San Andres Peak
+Shannon Canyon
*Shannon Canyon NW
rSheep Mountain
*Strawberry Peak
rSulphur Pass
*Three Rivers
*Three Rivers SW
+Tip Top Canyon
rTrinity Site
+Upham Hills
*Wagon Canyon
*Wahoo Peak
+Wrye Peak
+Wrye Peak NW
*Yeso Mesa SE

Abstracts
AAPG BULLETIN, v. 66, No. 2, Fenn.ueny

1982.
Drpnrren TNTERPRETATToN oF CHERRY CANyoN REs-

ERvorR sANDsroNEs, DELAWARE BAstN, NEw MEX-
rco,by Sandrs Phillips, 1982.

Stratigraphic interpretation of high-resolution
dipmeter logs can provide important information
concerning the morphology and distribution of res-
ervoir sandstones. Stratigraphic dip data were corre-
lated with primary rock properties observed in cores
and with borehole-log data to define the internal
morphology of turbidite channel sandstones in the
Cherry Canyon Formation at Indian Draw field.
Characteristic dip patterns allowed the delineation
of erosional unconformities, channel sequences,
slump faulting, contorted and massive bedding, and
sedimentary drape. The erosional unconformity
which marks the base of the Indian Draw channel
exhibits a characteristic dip pattern consisting of an
abrupt change in the trend of dip magnitude and dip
azimuth across the unconformity, marked by higher
dips (6-9') above the unconformity in the channel
fill and lower dips (2-4") in the basin-plain sedi-
ments below. Slump faults exhibit an abrupt in-
crease in dip with depth over a small interval and an

long

105'45 ' ,

I 05 '52 ',30 ',

106'45',
105 '52 ' ,30',

106'30',
106"52'30',
106'45',
106'37',30',
106'30',
106'30 "
106'45',
106 '37 ' ,30 ' ,
1 0 5 ' 1  5 '
106'30
106"37'30',
106'37',30',
1 0 6 " 3 0 '
105"7 '30 '
107 "52',30',
1 0 8 '
108"22',30',
I 05 "52 ',30 ',

105 "45 ',

to4"52',30',
106"
1 0 8 ' 1 5 ' ,
to7 "45 ',

r06"s2'30'
t06"52'30',
r06"4s'
105'45 ' ,

106 '30 '
106 '30 ' ,
106'45',
t06"52',30',
106"22',30',
106"30 '
106"3'7'30',
106"
106"'r '30'
106 '30 '
106"22',30',
106"52',30',
106"
t07 "45'
1 0 6 ' 1 5 ' ,
106"22',30',
104"45',

associated progressive dip azimuth rotation ap-
proaching the fault. Contorted beds show a random
dip pattern, often marked by poor-quality, high-
magnitude dips. Massively bedded sandstones lack
computed dips and sedimentary drape patterns typ-
ically consist of a decrease upward within basinal de-
posits overlying a sandstone. Detailed mapping of
the reservoir sandstones indicates deposition as
stacked, laterally discontinuous lenses within a pre-

viously eroded channel. Direction of sedimentary
drape over sandstone lenses can be used to map their
trends. Channel-fill lenses are 5-30 ft (1.5-9.1 m)
thick, and are elongate parallel with depositional dip
with a sinuous geometry. Such turbidite channel de-
posits can be anticipated to form complex multi-
Iayered reservoirs, consisting of a series of isolated
sandstone lenses of restricted areal extent.

PETRoLEUM EXPLoRATION IN PEDRECOSA BASIN,
sourHwESTERN NEw MEXrco, by Sam Thompson
III, 1982.

In southern Hidalgo and Grant Counties, New
Mexico. the northwestern end of the Pedregosa
Basin has a high petroleum potential. Paleozoic
rocks, dominantly shallow-marine carbonates, are
over 11,000 ft (3,350 m) thick. Of the l1 formations,
ranging in age from Cambrian to Permian, seven

contain favorable oil- or gas-source units. Mesozoic
rocks, generally shallow-marine limestones and del-
taic sandstones-mudstones, are nearly 10,000 ft
(3,050 m) thick. Two of the three Lower Cretaceous
formations contain favorable source units. Gas-
prone kerogens are more abundant than the oil-
prone types. At normal depths of burial, organic
matter in the source units has reached thermal
maturity, and some in the older formations is over-
mature. In the lower plate of a major Laramide
thrust fault, the Lower Cretaceous units are over-
mature and the older Paleozoic units may be ther-
mally metamorphosed. Best reservoir objectives are
the porous dolostones, totaling 484 ft (148 m) in
thickness, in the upper part of the Horquilla Forma-
tion (Pennsylvanian-Permian). They are located at
the shelf margin of a deep-marine basin. Other fav-
orable reservoir units are indicated in surface ex-
posures. In this frontier area, only 11 exploration
wells have been drilled to Precambrian, Paleozoic,
or Mesozoic rocks. Shows of oil or gas were reported
in six of the wells. None of the wells have tested the
better reservoir objectives in the deeper parts of the
graben valleys, where commercial accumulations of
petroleurn are likely to be preserved. Tertiary-intru-
sive and volcanic-cauldron complexes have ther-
mally metamorphosed older sedimentary units only
locally. Basin-and-range faulting has disrupted sub-
surface fluid systerns in many parts of the area.
Despite the challenging risks, the high potential en-
courages further exploratory drilling on selected
petroleum prospects.

THIRD ANNUAL GEOSCIENCE RESEARCH CON-
FERENCE, MAY I, 1982, GNEPUATE STU-
DENT ASSOCIATION NMIMT, 16 TOTAL
ABSTRACTS.

RADIoNUCLIDE AND HEAVY-METAL DISTRIBUTION IN
RECENT SEDTMENTS oF THE Rro PuERco AND Rro
SAN JoSE IN THE GRANTS MINERAL BBI-T. bv K. J.
Novo-Gradac. NMIMT.

The Rio Puerco and Rio San Jose are intermittent
streams which drain the active uranium mining dis-
trict east of the Continental Divide. Episodic major
floods deliver large quantities of sediments derived
from the uranium mining and milling area into these
streams. Available data have made possible the
sampling of sediments in the Rio Puerco and Rio
San Jose oxbows and channels that are known to be
pre- or post mine-mill operations. Analysis of these
sediment samples by environmental gamma counts,
neutron activation analysis, atomic absorption, and
other techniques are only partially complete at this
time. When the data collections process is complete,
it should be possible to gauge the influence of ura-
nium operations on the transport of heavy metals
and isotopes in this area. The observed concentra-
tions in these sediments far Th-234, U, Cu, Pb, Cr,
Cd, Hg, As, Se, and others and the correlation to
relative age, depth, and various other factors will be
discussed.

A pRELtMtNARy rApHoNoMIc sruDY oF THE FRUIr-
LAND FoRMATtoN (LATE CRETACEoUS) lN THE
wEsr-cENTRAL SAN JosE BAstN, NEw MExlco, by
Adrian Hunt, NMIMT.

The Fruitland Formation is a Late Cretaceous del-
taic and back-barrier coal-bearing sequence. Fossils
are common but neither as abundant nor as well pre-

served as in some other Late Cretaceous formations
such as the Hell Creek-Lance or Oldman. Macer-
ated plant material is ubiquitous in all rock types.
Channel-form sandstones contain sand-sized (Went-

worth) clasts of usually coalified plant material. In
overbank siltstones and mudstones, plant material is
larger but more scattered and usually consists of
stem fragments. Well preserved leaves, usually com-
pressions, are found only in local "pond" facies. Of
other fossils silicified wood is the most abundant,
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mainly in the form of petrified stumps and less com-
monly logs of coniferous trees. Stumps often occur
in groups. Logs are sometimes found in channel-
form sandstones, but stumps are usually restricted to
overbank deposi ts.  Dinosaur remains are more com-
mon in overbank than channel deposits but are most
often isolated in the former. Subcomplete skeletons
are and usually occur in channel-form sandstones.
Of other vertebrates, turtles are by far the most
abundant, usually occurring in overbank mud-
stones. Crocodile remains are far less common.
Predator damage on vertebrate fossils is rare. In-
vertebrate remains high in the Fruitland are rarely
preserved in situ and usually occur in clay-pebble
conglomerates with plant and vertebrate remains,
often associated with sideritic concretions. Clay-
pebble conglomerates also yield the vast majority of
the mammal, lizard, and amphibian remains and
most of the fish scales and vertebrae. Lower in the
Fruitland are coquinas of brackish invertebrates.
Some clay-pebble conglomerates yield many calcitic
snail opercula but very little body shell material.

THE PALEOENVIRONMENTS oF THE PENNSYLVANIAN
Svsteu rlot'tc THE EASTERN MARGTN oF THE Rto
GneNop RrFT, CENTRAL NEw MEXrco, by J. H.
Baacft, NMIMT.

Surface exposures east of Socorro, New Mexico,
contain a complete stratigraphic section of the Penn-
sylvanian System. These sediments were deposited
on a northwest trending shelf, connecting the larger
and deeper Paradox and Delaware Basins. The San-
dia Formation (Atokan) lies unconformably on Pre-
cambrian quartz monzonite. It largely consists of
quartz arenites occasionally interbedded with wacke-
stones and is interpreted to represent the trans-
gression of the Pennsylvanian sea. The Madera
Limestone conformably overlies the Sandia and is
divided into a lower gray limestone member (Des-
moinesian) and an upper arkosic limestone member
(Missourian-Virgilian). The lower gray limestone
consists of cherty mudstones and wackestones with a
diverse fauna. These sediments probably accumu-
lated in very shallow water with normal marine sali-
nities. The upper arkosic limestone consists of inter-
bedded gray shales, brown fossiliferous sandstones,
and wackestones. The shales are barren of plant and
animal debris. They are interpreted to have been de-
posited in shallow, quiet water under anoxic condi-
tions. There is no evidence of a transgression be-
tween the Desmoinesian and Missourian rocks.
Storms periodically interrupted mud sedimentation
by rapidly depositing shallow-water carbonate
grains (oncolites and oolites) with quartz. Carbonate
sedimentation resumed whenever clastic influx de-
creased, resulting in wackestones.

LATE CENozorc cEolocy oF THE LowER Rro
Puenco, Soconno ,q.No ValrNcre CouNTtEs, NEw
MEXIco, by "/. D. Young, NMIMT.

Sediments of the lower Rio Puerco study area may
be divided into two broad categories: 1) the Santa Fe
Group which represents a rapidly aggrading fluvial
system filling the Albuquerque Basin and 2) post-
Santa Fe valley-fill sediments which include valley-
margin deposits and valley-floor deposits. The latter
group represents processes of erosion and deposition
that have prevailed since the entrenchment of the
Santa Fe basin fill. Both groups contain many of the
same types of sediments. The Santa Fe Group is di-
vided into two formations: 1) the Miocene-Pliocene
Popotosa Formation which consists of piedmont
and playa facies deposited in a closed basin and 2)
the late-Pliocene (?) to mid-Pleistocene Sierra La-
drones Formation which represents deposition by a
through-flowing river or rivers. Paleocurrent indica-
tors and the presence of Grants obsidian in the
Sierra Ladrones indicates a source area to the north-
west. Two facies are suggested for the Sierra La-

drones based on composition and texture of gravels:
1) a through-flowing fluvial facies and 2) through-
flowing fluvial facies associated with marginal
slopes (this is more of an interfingering zone be-
tween distal piedmont material and through-flowing
fluvial facies). The through-flowing fluvial system
that deposited the Sierra Ladrones was primarily a
high-gradient, low-sinuosity, flat-bottomed braided
system. The Llano de Albuquerque landform and
associated soil capping the Sierra Ladrones Forma-
tion represents a period of surface stability and soil
formation on the Albuquerque Basin floor during
mid-Pleistocene time.

MINERALIZATION TEMPERATURES AND SOURCES oF HY-
DROTHERMAL FLUIDS AT THE QUESTA, NEW MEX
rco, MoLYBDENTTE DEposrr, by R. IA. Smith,
NMIMT.

Mineralization of the granite-type porphyry mo-
lybdenite deposit at Questa, New Mexico, consists of
quartz-biotite-feldspar-molybdenite and quartz-mo-
lybdenite veins associated with potassic alteration.
Also present are later quartz-pyrite-molybdenite and
quartz-base metal sulfide veins associated with phyl-
lic alteration. Studies of fluid inclusions of vein
quartz associated with molybdenite mineralization
indicate a wide dispersion of temperatures (300-
500'C) with a mode of 400 "C for mineralization as-
sociated with potassic alteration and slightly lower
temperatures for mineralization associated with
phyllic alteration. Halite-trend fluids characterized
the potassic alteration zone, with more dilute fluids
common in veins associated with phyllic alteration.
Oxygen isotopic data suggest high temperature
(550'C) magmatic fluids (d"0 : +'7.6 o./oo) were re-
sponsible for early mineralization. Later mineraliza-
tion was from fluids of a mixed meteoric and mag-
matic water. Fluid inclusion, oxygen isotope, and
published sulfur and strontium isotope data are con-
sistent with early mineralizing fluids exsolving di-
rectly from a "granite-minimum" intrusive, with
later mineralization resulting from mixing of mag-
matic and meteoric water, or remobilization of
earlier mineralization by meteoric water.

VOLATILES IN PHYLLOSILICATES FRoM THE BINGHAM,

UraH, eNo Copprr. FLAT, NEw MEXrco, poR-

PHYRY coppER DEPoStrS, by "I. M. Palin, NMIMT.

Whole-rock samples, containing phyllosilicate
minerals, have been collected from the porphyry
copper deposits at Bingham, Utah, and Copper Flat,
New Mexico. Upon heating, these phyllosilicates
release H,O and other volatiles. Measurements of
these volatiles, using a quadrapole mass spectro-
meter, have been done in an attempt to develop an
exploration tool. The H,S/H,O ratios for the
samples from Bingham show patterns similar to
those for hydrothermal alteration and Mg,/ (Mg +
Fe) ratios in biotite. Surface samples from Copper
Flat also show a spatial distribution of thermally
evolved volatiles about the orebody, which does not
crop out at the surface and has no well developed al-
teration pattern. The results indicate that thermally
evolved volatiles from phyllosilicates may serve as
an exploration tool for hidden hydrothermal mineral
deposits. n

Hyde MemOfia l  @ont inuedfrom p.5e)

schist. The original internal structure of the
sandstone has not been changed greatly. The
metamorphic effects are mainly confined to
concentrations of brown and gold mica along
the bedding planes of schistosity (planes of
weakness).

Exposures of schist occur at higher eleva-
tions, near the crests of the ridges bordering
the central valley, and are easily identified by
their color and the presence of bedding.

Sedimentary rocks of Pennsylvanian age
have been recognized lying directly on top of
the Precambrian in several areas of the com-
plex, but not within the park. Sedimentary
rocks are formed from water-transported sedi-
ments and comprise the third major rock type.
The presence of these rocks indicates that
north-central New Mexico was occupied by an
ocean during Pennsylvanian time, between
320-270 m.y. ago. No evidence remains to in-
dicate what occurred in this area during the
millions of years that elapsed between the
Precambrian and the Pennsylvanian.

In some areas of the complex, Pennsylva-
nian rocks are overlain by remnants of
younger formations. Field evidence indicates
that at least several hundred feet of post-
Pennsylvanian rocks formerly existed in this
area. Undoubtedly Pennsylvanian and
younger rocks partially covered Hyde Memo-
rial Park sometime in the past. However, these
rocks, as well as part of the Precambrian have
been eroded by streams and glaciers, shaping
the landscape as we see it today. n
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