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All are architects of Fate.
Waorking in these walls of Time;
Some with massive deeds and great,

-

Some with ¢rnaments 0f Thyne,.

Nothiny useless 1s, or low;
wach thing in its place s best;
and what seemns but idle show

Strengthens and supports the rest.
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ABSTRACT

Late Cenozolc Geology of the Lower Rio Puerco,

socorro and valencia Counties, New Hexico,

John D, Younqg
Seqiments in the soutiern Albuguerdgue Pasin may be
divided into two bFread catedqories; 1) the Santa Fe Group
whicn represents & Tapidly aggrading fluvial system £illing

the Albuguerque Basin, and 2) post Santa Fe valley Fill

sediments which include valley margin deposits and velley

of

w

floor deposits, The latter yrouw represents processe
érmsiqn an; depbsjt}on tnal have prevalled since the
éntrenéhment of the Santa e basin £ill., Primary difterence
between'basjn anag Valle§ f11Ll is tne geometry of the
sedimentary deposits. |

The génta Fe Group is divided into Two tormations; 1)
Miocene=pllocene Popotosa Formation whibh consists of
pledmont and pléy& facies deposited in 2 ciosed basin,.and
2)‘?116cene to Mid Fieistocene Siafra Ladrones Fgrmaﬁion,
The‘éierra Ladfon@s was depnsited primarily bv a hidh

gradient, low sinvosity, flat-bottomed braided stresams.

sierra Ladrones basin f£1i1l is characterized by gravelly sand
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and sand in very broad sheet~]like deposits In a stacked
seguence, twWo facies are sugyested based on composition and
texture of gravels: 1) a tmroughvflowing fluvial facies, and
?) an alluvial facies associated wilth marginal pledmont
slopes, Paleocurrent indicalors and the presence of Grants
obs8idlian in the Sierra Ladrones £luvial facleg indicates a
source area to the northwest outside the Albugueraue Rasgin,

The wlano de Albuguerdue landform and associated soil
capping.the Slerra badrones tormabtion represents a period of
surface stability and soil formation on the Albuguerque
Basin floer durlng middle Plelstocene time, The geolegical
history of the baslin envolves at least 3, and pessibly 4,
periods of faulting that began at the Time of the
dQVeLopmenu.of the z0il assoclated with the Albuguergue
surface‘or esrlier,

Valley £ill deposits are dowinated by narrow, elonuate
bodies in a stepped sequence of inset fills that can be
divided into older and vounder valley fill deposits, Two
facles are recognized; 1) meandering alluv;al ftacies of the
Rio Puercon and associated valley floor deposits, and 2)
bralded tributary arrovo systems and assoclated valley
margin deposits, IPost Santa Fe sediments record a sSeguence
of down cutting and back filling intervals separated by
pwerlods of surface stabiility and soll formation, Cross
cutting reliationstips, gravel composition, and stepped

sequences provide evidence for at least three and possibly
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Four maior perilocs Qi valley down cutfing and back £i11ing.
Fvidence for at least 3 periods of major channel
cutting and back filling are revealed In the younger Ric
Puerco valley £ill. 7Two periods of minor channel back
£illing are recorded at Comanche Arrove and stratigraphic
site 1., Age of the minor back filllng ranges fromn about 3000

yearg to the present.




INIRupuUC P Tun

The vallevs of the Rio Grande and Rio Puerco in the
southwestern Alhucuergue Rasin of central new Mexlico are now
entrenched over a hundred meters into a former hlagn level of
basin Fill (Figure 1), The study of strata and landforms in
_these vallevs offers an excellent opportunity teo try to
piete together the Jate Cenoczoic geologic nistory in
generally unconsolicated sedimentary ro;Ks. Most
conventional geologic studies rall to provide the
information 5@eded to racohstruct this historv.

Primary aAlms

The crimary ailx of bhis study ié to defermpine the Late
Cennzolec history of the stuady area, Detailed study was
limited to the Hpper Tertiary ana Quaternary basin f£ill,

Sgbsidiary aimg are to; 1) describe the stratigraphy, and

geometry ot the Santa Fe and younger sediments, 2) place
“these units in a secuence and correlate them laterally with
other units, 3) determine the chronology through as nmuch of
the seguence as pessible, 4) produce a map and Cross
sections bhased on this extenaed stratigrapny, 9)
differentiate between gravels of plednont and axial channel
depogsits by pebbkle counts and include a deotermination of
provenance area &) cetermine source area or areas of
sediments by comparing trace elemnent concentration in
collected obsidian to Known standards of source areasg, ani
71 use the map and crossg sections as a conceptual model for

explaining the Late CenozZolc history of both the study area



(4)

-

Figure 1. Index and general skKetch map of the Albuaverque
"Basgine bew Hexlco, Lined patterns denote areas where
larde Seaments of the anclent (pre=-valley) vasin

topography’ 1s preserved.
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and the snrroiunding rvedion. Tno maps and cross sz2otions
have allowed me {o expand on Lhe geologle agevelapnant of the

region,
Location

The area of the Alhu@uerqu@.uasin ancompassed hy thils
study (Figure 1) lies about £5 ko southrest of Albutuergue
New Mexico, in Valencia and Socorro Counties (Figure 1), It
15 éounded by north latitudes 34 307 angd 35 31° and wést
longitudes 1086 47730 and 1Co 577, prographic coverage ls

ow

provided by the LDEGS Belen SW, and Vegulta 7.57 gquadrangle

maps and .5, Corps of kngincers Urthophoto maps {(1979),
Roagiongl Ceologi¢ and LGeomorphle Setting

The A;buquerqnévﬁasin.is a structyral pasin that trends
in a norﬁhfsuuth diréctiom for 125 to 150 Km and varies in
width from 30 to %0 km.' Flgure 1 shows the bazxin and
ﬁordefing Qplifts. Pdwnltanting on the westernp side of the
bésin appedars Lo he less than 340 i whérea& on the east slde
it could be as mwuch as 6H00~T000 m, (Kelley, 19771, The
eastern ndundary is formed by the Hanzang=Sandia vplift and
thé western houhdar? iz formed by the Lucero and Ladron
uplifts, The southern end of tne basin is defined by an
alluvial and struétural divide at the entrance to the
Socorro cohstriction near Jan Acacla, New dMexico,

The study area covers a small sgection witnin the
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Albuguergue Basin which 1s located within Lhe #exican
Highland section (Figure 2) of the Pasin and Range Province
{Fennewan, 1931}, This part of the Mexican Highland iz &
deep structural depression betdeen nmountalins and upland
plains flanking the Rio Granae RiIft (Hawley, 1978), The Hio
Puerco and Rio Grande flow southward through an alternating
series of broad and restricted valley reaches coinciding

with an en echielon series of structural pasins separated by

uplifts of reslstant TockKs.

The Rio Grande drains the eastern and ceniral portions
of the pasin whlle the Fio Puerco drains thne western portion
of the basin, Between the Lwo rvivers is a long narrow
tableland KnoWwn as the Llano de Alpuauergue, The western Tim
of the Llano de Albuquerqgue is known as the Ceja de Rio
lPuerco or-the "Fyebrow of the pirty River?, and Lhe lass
prominant énd less regular castern rim is Known &8 the
Cejita Blanca or the "Littie Wnlte Evebrow (Bryan and
HeCann, 1938)." west of the Rio Puerco are a number of
surfaces and associated valley f£ills that slope, in general,
to the main drainages and grade to different elevations
avove the present flood plain, 1This composite 510@@ west of
the Rio Puerce is referred to as the Llanons del Rio Puerco
(Titus, 1963), Majer tributaries entering the Rio Puerco
fron the west afe, irom north to south » Comanche ATTOVG.

and Alamito Arrovo,

Previecus Investigations



Figure 2, hocation of major physiographic features and
towns mentioned in the text (from Hawley and Love,

Slaeld.
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any discussion of previous #ors in the Albuguerdue pasin
should pegin with thal of bryan (1925, 13926, 1938, 1940,
1941) dand his studepts. Kirk Bryan wrote his undergraduate
thesis in 1909 on the Alpuguerque baéin and, as s=en by the
1ist ot yﬁpllcations, nis interest in the area continued for
many yvears. bryan and McCann (1937, 1938) described the
strétigraphy, structure ana geomorpheology of the Rio Puerco,
venny (194u, 1941, 1967) inauired into the development of
fans anda pediments in the soubhwest secvtion of the basin.
Wwriant (1946) made the most lmpertant contributlens fo the
yhderstanding of the area witn his dissertation dealing with
the oriqln; deforratlon, ahd gisgection of the basin

deposits, Kelley (1952, 1977} began work in the Rio Grande

Valley in 1937 and ris understanding of the local deonlogy

nas influenced students since that time, Both Wriaht and

Kelley janvestigated the evolution of the basin, bLaunbert
(1988) stualed the sediments In the Albuyuergne reglon,

A pumber of autthors have contribhuted toward trying to
understand the eptrenchment 0f tLhe nodern Rio Puerco, These
include: Calkins (1%41), Leighiy (19363, and Tuan (1966),
Betancourt (1980) provided a historical Qvefvimw of the
lower Rio Puerco=Fip Salado drainages,

Schumm (1960, 14981), Co=~workers (Sonumm and Hadley,
i?ﬁ?),.and‘students (K1liott, 19792, and Patton, 1973)
examiﬁed the dynarics énd mporpnology of modefn river systens
inéluding the Rio Pnercd, The U,5, Geologle Suyrvey and Boll

Conservation Service have Conducted a4 number of studies on
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sediment transport and sediment accumulatlion, Inhese inciude:
sordin (1903), Nordin andg Curtis (1962), Happ (1948}, and
Qittenhouse (1944), Thomas and others (1963) studied The
effects of drought on the Rio Grande Valley, Pease (1973) and
a group from the Soil Conservation Service compleltec a
detailed soil survey in the eastern part of valencia County,
The Socorro {ounty soil survey will be released In the near
future,

More recent work has oeaen aacomp}iéheﬁ by Machette
(19788, 1978b, 1978c, 1978d) wno guantified so0ll development
related tn eplsodic movements on faults, Hawley 1is
presently conducting a number.of studies on stratigraphy.,
geomnorphology and environmental geology in cooperation with

Love (Hawley and Love, 1981, Love and others, 1982).

Melhods -

Field work for this stuay was started in January of
1981 and has continued, «with accaslonél interruption, Lo the
present, Reconnaissance tlela work was also dong outéide the
study area with snecial atbtention given Lo the gecloyy of
the Santa te Group and post-Santa Fe alluvium,
Geologic units vere mapped on 1954 and 19749 alr photos
(scale 1:48000 and 1210000 respectively) and contacts

were transfered to & base map (Plate 1. scale 1724000) using

a Bauscn and Lonb "%ocm Transfer. Scope?, Jontacts were:
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interpreted on aerial photodgraphs only after considerable
field opservationsz, fHeolodic maps were then fleld chegked,
o Geomorkhic surfaces and assaociated deposits have
characteristics of rock-stratigrapnic unifts in that they
include bedies of material with definable boundaries,
Geomorphic surfaces are delined as mappable landscape Units.,
specifically defined in ter@& of space, time and assocliated

pedogenic teatures (Gile and others, 19810,

siorphostratigraphic units (frye ana Wiikman. 149072) are
mappable hodies of earth wmaterial related genetically to 4
constructional phase of & specific geomorphlc surface (:ile
and others, 1981),

Map units of alluvial sediments and landforuwg are
generalized and inciude a nuuber of landscape ‘settings,
Letailed mwaps and cross sectlons of speclflc argas are
ipcluded in the repeort to demonstrate the local complexity
encountered in generalized mapping. Several cross secltions
were constructed to illustrate stratigraphlc, structuraly
and geomorphic relationsnips ok pasin and valley £111.

N total of four straticraphbic sections were dascribed
and measured using a RBrunton cowmpass and Jacob®s stafﬁ,
Color was determined using a Munsell soll color chart. Rire
was determined using visual compariscen with a caliorated
size chart. Texture was recorded using terminology outlined 3
by the U.5. Department of Agriculture, Soil Conservation
Service, Locétionﬁ of sectlons are shown on Plate 2 and

measured sections are included in avpendices. A generallzed
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composite séction is presented below,

Opsidian pebbles collected from measured sections was
analyzed using X=ray fluorescence to determine malor and
minor element concentrations., Irace element concentrations
from collected obsivian were tnen compared to those from

TKNown Source areas using ternary diagrams,

Ten surficial samples of gravel were collected from
locstions on structural benches and terraces Lo characterize
faclies in the area, Sample IQCdtLOﬂ;‘Hr@ snown on Plate
and gravel counts are included ln the appendix, Samples in
the first traverse were taken in tnree size grades. 13,2 wm
o 18.% mm, 18.% pwm to 3v.l mm and oreater than 3,1 omm, In
later traverses only aravels dreater than 18,8 mn were
collected, At each location all gravel greater than 18,72
mi o in a UL.06 cu m  volume was counted,

Many workers (see Pravious investlgations) have
comrented on the fiuvial origin of the sediments in the
southern Aluguergue Basin, #Fluvlial systems In this study
are classified into two end=member models according to
channel pattern and the degree of sinuosity of the channel.
A review of these two systems is presented in awpéndix foa
The two -end=menber fluvial models or facies arel 1)
high=ginuosity meandering stream facles, and 2)

low=~sinuosity bralded stream facles,
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GrObOGIC UNITS

Upper Cenozoic¢ deposits along the lower Rilo Puerco
may pe subdivided info two breoad categeries based on ages
lithology and morphelogy. These are: 1) Santa e
Group kasin £ill which {8 characterized by pledmopt, fleod
plain, and axial thannpel facles, and 2) post Santa e valley
£il1l which Includes valley margin and vallev floor
depngits. The latter group represents processes of erosion
and deposition thet have prevajiled since tne entrenchment of
streams throuah the Santa Fe Group basin £1i1l, doth grouns
contain many of the samne types of sediments that, at times,
are difficult to differentlate, Tne primary difference
between pasin and vallev £1ll 1Is the geometry of
sedimentary podies. Verv bhreoad sheet-Like podies dominate
the gtacked seguence of basin fill, while narrow, glongate
podies in stepped sedquence of inset f£ills charécterize the

valley depoesitional units,

Santa Fe Group
Definition.

The stratigraphic nomenclature of the Santa Fe Group
has evolved into & complex angd confusing sequence of names
that continues in a state of flux, A nmajor obstruction to
any stdﬁy deallnyg with the 3danta Fe 1s to sort fthrough tne
labyrinth of terminology. Rocks of the 3anta Fe Group oxbend

from central Colorado to Mexico along the drainage of tne
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Rio Grande, Hayden (1869, C.f., RKelly, 1977) first named
outﬁrops north of Santa t'e as the Santa e "Marls". This
unit gradually enconpassed the £ill of other basins and.
bhecame known as the Santa be Formation (e.,4. DPDenny, 14940,
Wright, 1946) which was eventually ralsed To group rank as
discussed by Hawley andg others {1969, 1976) and Kelley
(1977)., Hawley ard others (1976) state that the proposal by
Galusha and Klick (1971) to restrict the term Sants bke to
the Espancla Basin has merit but the term is ingrained in
the literature and fedefinition now seems illadvised,

Kelley (1977) helieves tnat tLhe Group term should not be
used in the Albuguergue Basin until the successlion can be
better and more c¢onsistently divided, Machette®s (1978¢)
formation and groyup concents déveloped in the southern
Albuguergue Basin are used In the report and are discussed
below, thée Santa Fe Group as uUsed in this report 1s the
rock=stratigraphic unit that comprises tne bulk of the Upper
Cenozoic basin fill of tne Albugueraque paszin. ﬁeverai déep
pll tests have been drilled north of the study area and have
estimated the thicknpess of the Santa Fe Group to be petween
1100 and 5000 meters (Hawleyv, 1978), " The Santa FmIGroup
does not inciude sediments deposited since the entrenchment

of the Rio Grande and Rio Puerco Vallevs,

Principal types ot deposlits.
santa Fe age deposits related Lo the development of the

Albuguerque Basin are now considered to be MiocCene (Kellev,
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—SCHEMATIC DIAGRAM OF THE DIAGNOSTIC MORPHOLOGY

OF THE STAGES OF CARBONATE-HORIZON FORMATION in gravelly and
nongravelly materials, Carbonate accumulations are indicated by
black forms and shadings for clarity (from Gile and others, 1965,
fig. 5, with permission).

Stage and general
character

Diagnostic

carbonate morphology

Gravelly secuence

Nongravelly seguence

I

Weakest expression

of macroscopic carbonate
Iz

Carbonate segregations
separated by low-carbonate
material

IIX

Carbonate essentially
continuous; plugged
horizon forms in last part

v

Lzminar horizon
develops

Thin, discontinuous
pebble coatings

Continuous pebble coatings,
some interpebble fillings

Many interpebble £illings

Laminar horizon overlying
plugged horizon

Few filaments or
faint coatings

Few to common nodules

Many nodules and
internodular £illings

Laminax horizon
overlying plugged
horizon
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ACTIVE CHANNEL CREVASSE SPLAY
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POINT BAR SWALE
\

active channel sequence abandoned channel sequence

_____________________________________ guence
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GEOLOGIC MAP OF A PART OF THE NORT
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T Rhyoulite intrusion

TKq i Undifferentiated dikes and intrusions

TKm ' Biotite monzonite (TKm c: Zeller,19707)

INTRUSIVE CONTACT

TERTIARY

' xpv = Hidalgo Formation (undifferentiated)
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Ringb;one Formation (undifferentiated)

CRETACEOUS |

Upper Ringbone Formation
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Upper part of Ringbone Formation lava
flow
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Krm Middle part of Ringbo}ie Formation
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Hell-to-Finish Formation
Kh (undifferentiated)
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Volcanology and Geochemistry of the Late Cretaceous Hidalgo Formation: |
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