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A new database ol Precambrian isotopic ages in New Mexico
by Paul w. Bauer, New Mexico Bureau of Mines and Mineral Resources. socorro. NM g7g01

The New Mexico Bureau of Mines and Mineral Resources has
recently released_9ompilation of precambrian isotopic ages in Neut
!3x1co as Open-File Report 389. This 130_page i"poit, by paul
W. Ba.uer and Terry R. pbttock, contains inf<jrrn'atlon on 356 pub_
lished and unpublished radiometric ages for precambrian rbcks
of New Mexico. All data were collected from original references,
entered into a REFLEX database, and sorted acco'rding to severai
criteria. Based on author's descriptions, samples wer6 located as
precisely as possible on 7-5' topographic quadrangle maps, which
are on file at the New Mexico Bureau of-Mines ind Mineral Re_
sources.

..In the compilation, data are sorted in several ways. part I lists
all ages-chronologically according to isotopic methoh. part II con_
tains all of the data collected foieach of ihe gSO age determina_
tions. Parts nI, IV V and VI are specialized cross in?ices that can
be useful for certain kinds of searches,, such as by mountain range,
rock unit name, and county. The table of contents includes:

Part L List of isotopic age determinations by isotopic method.
a. U-Pb ages
b. Pb-Pb model ages
c. Rb-Sr ages
d. K-Ar ages
e. Ar-Ar ages
f. Sm-Nd, Fission-track, Pb-alpha, and determinations of
^ uncertain geochronologic significance
Comprehensive list of all iiotopic age determinations with
complete data listing.
List  of  isotopic age determinat ions by mountain ranqe.
List  of  isotopic age determinat ions by rock uni t .
List of isotopic age determinations by county.
l(elerences
List  o l  area designat ions by county.
Map of  New Mixico showing exposures of  precambrian
rocks, and rnountains and physiographic provinces used
in database.

the time of crystallization of igneous rocks, whereas the Rb-Sr,
K-Ar, and Ar-Ar systematics were wholly or partially reset by
subsequent thermal/metamorphic events. This is illustrated in
Figures 1 and 2 (reproduced from Figures 2 and 3 of the compi-
lation). Figure 1 contains histograms of ages according to isotopic
system. In general, U-Pb ages are older than all other isotopic
systems. Figure 2 is a graph showing age determinations of ten
rocks that have U-Pb zircon ages and at least one other isotopic-
system age (Rb-Sa K-Ar, Ar-Ar). It clearly illustrates that Rb--Sr,
K-Ar, and Ar-Ar ages are typically younger than the crystalli-
zation age (U-Pb zircon age).

Part II.

Part III.
Part IV
Part V.

Part VI.
Appendix 1.

Figure 1.
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ligure 2. Histograms of isotopic ages.
Figure 3. Graph of igneous rocks that have U_pb zircon plus Rtr_Sr.

K-Ar, or €Ar/3eAr aqe determinations.
Table A. Geochronology labo"ratories listed in database, with num_

ber of age determinations.
Table B. Constanls used for age recalculations,

In Part_I, ag_es are listed^ch_rorologically according to isotopic
metht-rd. Part Ia contains 69 U-pb agls, aimost exclisively fr6m
zircon (zircol : 

!e: sphene : 1; apatite : 1; monazite : 1).
Part Ib contains 37 Pb-?b_ model age3 (zircon : 2g; sphene : i;
epidote 

-: 3; galena : 2). Part Ic contains 1g5 Rb_3r data, inl
cluding both isochron and model ages. part Id contains 42K_Ar
ages, from both whole-rock samplei and mineral separates. part
Id contains 77 new and potentiilly controversial dita based on
the €Ar-3eAr method. Pari Ie contains a miscellaneous list of Sm_
Nd data and age determinations that are of uncertain geoloeical
significance. These include fission-track, pb-alpha, invilia RLSr
isochronages, single point model ages, and K_Ar determinations
plagued by excess Ar. These uncerlain data are not included in
1ny of the other indices. Information on each date in part I is
displayed in the format shown in Table 1.

. 
Fo1 

Lrany users, this format is more useful than a single chron_
ologic list that mixes all isotopic methods, because of th6 typicallv
large differences in isotopic ige of a single sample betw'eln tht
vari trus isotop_ic systems. For example, Wnite l teZA; calculated an
l(b-sr age of 1274Ma for_the Magdalena granite, whereas Bowring
et al. (1983) determined a U-pb zircori age of 1654 Ma for the
same pluton. Such discrepancies are charaiteristic of the precam_
brian of New Mexico, and it is generally agreed that in medium_
grade metamorphic terrains, U--pb zirioriages typically record
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Figure l-Histograms of isotopic ages. Data for all graphs have been
averaged over 25 million year intervals. Vertical axes repies-ent the number
of age determinations. Horizontal axes represent age in million years.

May 1993 New Mexico Geology



San Pedro pluton R U
Glenwoody Fm. K R  R R R  U R

Punl iagudo pluton R U
Rana Otz. Monz. R R U

Sevi l le la Fm. A , A . A , 4 6 R R U

Los Pinos Grani le R R R U

Magdalena Granite R t l

Tres Piedras Granit( K R R  U R U
Peiasco Otz. Monz. R U

Priest Otz. Monz. U R

Picuris Range, with 80 determinations. Each entry includes iso-
topic age, isotopic method, material dated, name of unit, rock
type, and record number. Most geographic names are from USGS
mips, however data points from drillholes were assigned names
based on geologic settings (e.g. Las Vegas basin or Pecos slope).
The Sangre de Cristo Mountains are divided into several ranges:
the southern Sangre de Cristo Mountains, the Rincon Range, the
Cimarron Mountains, the Picuris Mountains, and the Taos Range.
Areas within mountain ranges are loosely based on the nearest
geographic feature labelled on the 7.5' quadrangle map. Areas
include towns, mountains, canyons, rivers, etc. Appendix 1 lists
all of the area designations by county. The information in Part III
is organized as shown in Table 3.

Part IV arranges ages alphabetically according to the name of
the rock unit. This includes formal names of groups, formations,
complexes, and igneous units (e.g. Vadito Group, Pecos Complex,
Sandia Granite), as well as informally named and previously un-
named units. The list also contains the isotopic age, isotopic method,
material dated, mountain range, and rock type. Units with pub-
lished names such as the "Granite of Old Mike Peak" were in-
verted (e.g. Old Mike Peak Granite) for the Purpose of organizing
the data alphabetically. Units without formal names were as-
signed informal rock-unit names based on nearby geographic fea-
tuies (e.g. Kilbourne Hole xenolith). In all cases, informal names
are listed in lowercase letters, whereas formal names are i ^ up-
percase. Rocks from drillholes are named according to the 'rame
of the drlllhole (e.g. Sun No. L Bingham State granite). With only
minor exceptions,the rock-type designations (e.g. granite, me-
tarhyolite, imphibolite) are listed as given in the original refer-
ences. Information in Part IV is organized as shown in Table 4.

Part V is a cross index by county. Of the 33 counties in New
Mexico, 25 contain dated Proterozoic rocks. This index also lists
the isotopic age, isotopic method, material dated, mountain range,
rock uni[, and record number. Taos County has the most listings,
with 104. The information in Part V is organized as shown in
Table 5.

Part VI is a complete list of references cited in the compilation.
Also included are publications that summarize Precambrian ge-
ochronological data and that reworked earlier data. In researching
this compilation, the authors have attempted to locate every pub-
lished and unpublished isotopic age for the Precambrian of New
Mexico. The database is designed to be periodically updated. If
you know of Precambrian isotopic ages that, are not included in

ihe report, please send the information to the attention of Paul
Bauer, NM Bureau of Mines and Mineral Resources, Socorro, NM
87801. Phone: (505) 835-5106. FAX: (505) 835-6333. email :
bauer@jupiter. nmt. edu.

Open-File Report 389 is available for $15 from Publications,
New Mexico Bureau of Mines and Mineral Resources, Socorro,
NM 87801, (sos) 835-5410.

AcxxowlrocMENrs-Lynne Hemenway of the New Mexico
Bureau of Mines performed most of the data entry for the com-
pilation. Gretchen Hoffman of the New Mexico Bureau of Mines
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Figure 2-Graph showing isotopic ages from ten igneous rocks that have
U-Pb zircon ages as well as Rb-Sr, K-Ar, and/or *Ar-t'Ar age determi-
nations. U-Pb zircon ages (interpreted as crystallization ages) are typically
older than ages from the other systems, indicating that the Rb-Sr, K-Ar,
and sAr-3eAr systematics have been at least partially reset by post- crys-
tallization thermal/tectonic events. U : U-Pb zircon. R : Rb-Sr, K :
K-Ar, A- : oAr-t'Ar muscovite, An = *'Ar-'nAr hornblende.

Part II is a comprehensive list of all the information gathered
for each age entry. It is organized from youngest to oldest and
contains data on location, unit name, type of age (isochron, model,
plateau, etc.), isotopic method, rock type, metamorphism and
deformation, material dated, decay constant, lab used, refer-
ences, and comments on the geologic or geographic setting and
the significance of the date. Each entry is denoted with a record
number (from 1 to 350) that is referenced in the cross indices in
Parts I, III, IV V. The detailed information in Part II can be used
to check an age found in any of the cross indices. A double asterisk
(**) following the isotopic age indicates that, in the opinion of the
authors, the significance or validity of the age is uncertain. In
many cases, this indicates that the rock has undergone a complex
thermal/metamorphic history, and the reported isotopic age may
not necessarily represent a time of crystallization or metamor-
phism. Many of these indeterminate ages are included for com-
pleteness only, and should not be cited as representative of times
of crystallization, accumulation, or peak metamorphism.

All ages for which analytical data are available, or which were
published prior to 1976, have been recalculated using the current
decay constants of Steiger and fdger (1977). Old K-Ar ages were
recalculated using the conversion tables of Dalrymple (1979). Rb-
Sr data were recalculated according to the formula fz : fr . trr/trr
where fr : recalculated age, f, : old age, Ir - old decay constant,
and tr, : new decay constant. OId U-Pb and Pb-Pb ages were
reduced to approximate new decay constants. Information in the
Part II comprehensive list is displayed in the format shown in
Table 2.

Part III is a cross index that arranges dates according to location
within a mountain range. The range with the most listings is the

TABLE 1-Format of fields displayed in Part I (List of isotopic age determination by isotopic

method), and sample data for a selected age.

Fields

AGE AND UNCERTAINTY (*-)
MOUNTAIN RANGE
NAME OF UNIT
COMMENTS:

MATERIAL DATED
ROCK TYPE
REFERENCE

RECORD #
AREA
7.s 'QUAD

For example:

1654 + 7 #285
Magdalena Mountains granite Jordan-Cany-on area

Mafdalena Granite Bowring et al., 1983 Magdalena Quad

COMMENTS: Granite and fine-grained facies are undeformed; country rock (ca. 1664 Ma) is

highly deformed.
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TABLE 2-Format of fields displayed in Part II (Comprehensive list of all isotopic age determinations), and sample data for a selected age.

Fields

AGE & UNCERTAINTY (..)
MOUNTAIN RANGE
NAME OF UNIT
ROCK TYPE
AREA
REFERENCE 1
REFERENCE 2
COMMENTS:

ISOTOPIC METHOD COUNTY
TYPE OF AGE LAT-LONG
MATERIAL DATED T-R-SECTION

QUADRANGLE
LAB USED
REPORTED AGE
DECAY CONSTANT(S)
OUTCROP (tz) or DRILLHOLE NAME

RECORD #
METAMOR. DEFORMED
RECALCULATED AGE

IOO,OOO SHEET
2" SHEET

REFERENCE 3

UTM COORDS
TYPE OF REF

Fot example:

1678 +

Taos Range

Jaracito Canyon granodiorrte
granodiorite
Urraca Ranch area
Bowring et al., 1984
Reed, 1984

U-Pb
concordia
zircon
Wheeler Peak
Raton

Taos
36"49.75',105"31.95',
30 N 13E 15
4075850 452500
abstract

Lipman and Reed, 1989

Cerro quad
U. of Kansas
7678+

#304

Yes Yes

COMMENTS: Along Latir Creek, 1.4 km E of gaging station. Uncertainty <10 Ma.

TABLE 3-Format of fields displayed in Part III (List of isotopic age determinations by mountain range), and sample data for a selected mountain
range.

Fields

MOUNTAIN RANGE
AGE C) METHOD MATERIAL UNIT NAME ROCK TYPE RECORD #

For example:

Magdalena Mountains

1247 + 62
1327 + 136
1420 + 7I7
1485 + 234
1654 + 1
1664 + 3
1664 + 3

Rb-Sr
Rb-Sr
Rb-Sr
Rb-Sr
U-Pb
U.Pb
U-Pb

whole-rock
whole-rock
whole-rock
whole-rock
zlrcon
z[con
zircon

Maqdalena Granite
Mafdalena Granite
Magdalena Granite
Carcia Canyon metagabbro
Magdalena Granite
North Baldv metarhvolite
Shakespear-e metarhvolite

granite
granite

Sranlre
amphibolite
granlte
metarhyolite
felsic schist

#35

#147
#270
#285
#298
#299

TABLE 4-Format of fields displayed in Part IV (List of isotopic age determinations by rock units), and sample data for a selected rock unit.

ROCK UNIT

AGE (*) METHOD MATERIAL MOUNTAIN RANGE ROCK TYPE RECORD #

For example:

Tres Piedras Granite

1234 + 79
7462 + 21
7469 + 43
7627 + 15
7626 + 17
1650 +

K-Ar
Rb-Sr
Rb-Sr
U-Pb
Rb-Sr
U-Pb

biotite
whole-rock
whole-rock
zlrcon
whole rock
zlrcon

Tusas Mountains
Tusas Mountains
Tusas Mountains
Tusas Mountains
Tusas Mountains
Tusas Mountains

granitic gneiss
quartz monzonite gneiss
quartz monzonite gneiss
granite
quartz monzonite gneiss
granite

#32
#l9l
#797
#262
#265
#287

TABLE S-Format of fields displayed in Part V (List of isotopic age determinations by county), and sample data for a selected counry.

COUNTY
AGE (**) METHOD MATERIAL MOUNTAIN RANGE ROCK UNIT RECORD #

For example:

Sierra County

7304
7325
1408
1430
1608
1647
1655

Rb-Sr
Rb-Sr
K-Ar
Rb-Sr
Pb-Pb
Pb-Pb
U-Pb

whole-rock
whole-rock
biotite
whole-rock
zlrcon
zlrcon
zircon

Caballo Mountains
San Andres Mountains
San Andres Mountains
San Andres Mountains
Black Range
Black Range
Black Range

Caballo Granite
Capitol Peak Pluton
Rhbdes Canyon granodiorite
White Mine gneiss
Pickett Springs granite
Pickett Springs granite
Pickett Springs granite

#56

#140
#757
#256
#276
#287
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The Bureau filled three positions: Matthew
Heizler, Geochronologist; Terry Telles, Sec-
retary-Receptionist;  and Sandra Swartz,
Chemical Technician. Anniversaries of our staff
with five or more years of service from March
through May were: fudy Vaiza, 19; Marshall
Reiter, Norma Meeks, 18; John Hawley, 16;
Ruben Archuleta, L4: Gretchen Hoffman and
Richard Chamberlin, 13; Debbie Goering, 7
with New Mexico Tech.

George Austin, fim Barker, Gretchen Hoff-
man, Virginia Mclemore, and Abe Gundiler
attended the annual meeting of the Society of
Mining Engineers in Reno, Nevada. Abe's talk
was "Thiosulfate leaching of gold from copper-
bearing ores" (SME Preprint No. 93-281).
George, Jim, Ginger, and Abe also attended
several SME committee meetings. Orin Ander-
son attended the southwest section of Amer-
ican Associat ion of Petroleum Geologists
meeting in Fort Worth, Texas, and was a co-
author with Spencer Lucas of a paper in the
proceedings volume on Triassic Dockum For-
mation of west-Texas. The annual meeting of
AAPG in New Orleans. Louisiana was at-
tended by Frank Kottlowski, Orin Anderson,
and Ron Broadhead (Ron also attended House
of Delegates and Affiliated Society Presidents
meetings). Richard Chamberl in and Steve
Haase were general cochairpersons for the 1993
New Mexico Geological Society spring meeting
in Macey Center; Steven Ralser was registra-
tion chairman; ]udy Vaiza handled on-site reg-
istration with Theresa Lopez; Norma Meeks
oversaw our exhibig and Lynne Hernenway did

chronology Research Laboratory Quaternary
Dating field conference, Zuni-Bandera vol-
canic field (also with Nelia Dunbar, Dave Love
and Bill Mclntosh); gave a PaPer titled "Ele-
ment mobility in a Rio Grande Rift Basin" at
the National Western Mining Conference in
Denver, Colorado. Fang Luo presented a talk
titled "Vertical permeability determination from
single-well test: Phase I----constant flow rate test"
at the SPE 1993 Production Operation Sym-
posium in Oklahoma City, Oklahoma. A poster
session presented by Ginger Mclemore at the
Society of Economic Geologists meeting in
Denver, Colorado was titled 'Alteration and
epithermal mineralization in the Steeple Rock
rnining district, Grant County, New Mexico and
Greenlee County, Arizona".

Other meetings attended by NMBMMR staff
members include Tucson Gem and Mineral
Show and Albuquerque Gem and Mineral Show
(Bob Eveleth); State GISAC meeting (Glen
fones); New Mexico Mining Association En-
vironmental Committee meeting (Frank Kott-
towski); subcommittee on New Mexico ground-
water protection plan (Lynn Brandvold); Mi-
crosoft windows for workgroups (Fang Luo);
New Mexico Mining Association Board of Di-
rectors meeting (Frank Kottlowski); Four Cor-
ners Regional Science Fair judges (Ginger
Mclemore, Dave Love, and .Chris McKee);
Water Quality Control Commission meeting
(Lynn Brandvold); Weapons waste treatment
technology support group (TTGS) meeting at
Sandia National Laboratories (Abe Gundiler);
BLM Rio Puerco project meetings (Dave Love).

Bauer
(Continued from p. 42)

and Mineral Resources produced the fine histograms from RE-
FLEX and QUAITRO PRO. Open-File Report 389 was inspired
by the recent publication of the Arizona Bureau of Geology and
Mineral Technology's Compilation of Radiometric Age Determinations
in Arizona by Reynolds, et al. (1986, Bulletin 197, 258 pp.).
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