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TRANSETIONAL DEPOSITS
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tentures .

Colliuvrm octurdes the bets sogenpus mantie of sod and cork fragments
thirrvedf beeon e adunm, Lediock | and. or unconsolidated wirlicial deposits moved
Yowly downtlopr by gravitationat force and sheet wash. Stopes gurrerdly staeper
than 20 perevt Mase wasting, the peocess causing debris to move downslope, is
arded by adceid weight and fubrication of water-satueatrd 'debns, frost heaving,
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EXPLANATION OF SURFICIAL GEOLOGY

GRAVEL TERRACES —— Wellvounded stream pravels with cobbles
6 inches or more ir “emetsr, some terraces 250 ft higher than the
stirams. Especially well develc ‘ong the San Jusn River, less so along the
Pecos, Gits, and Cenadisn Riv 03t represent deposits by Pleistocrne melt
waters from mountains, Abunc. .. caliche deposits, especislfy on the higher
terraces, which may be Kansan; lowest are Wisconsinan

ALLUVIAL FAN DEPOSITS

In sltuvial tans, untike floodplain sltuvium, beds tene to be thick, messive,
and highly lenticulsr rathsr than weit tiratitied, This is characteristic of alf the
lavies, whether bovider, gravel send, or sitt, Beds lenticular and elongated down
the siope of the lans; siopes 2 10 20 percent, Deposition mostly by fiash floods,
with poor sorting and mixed textures. Coarse-textured lenses commonty form
ridges exiending down the fan anto generally tiner grained sediment. Boundaries
hetween the textursl facies of the deposits roughly parsitel the fan contour, bur
detaiied doundaries sre irregulstly lobate, those thown are approximetions, Fan

Y GRAVEL FACIES - Bouidaty towards  apex of tan, grading
- S downtiope to cobble and fine gravel with incraasing proportion of
1and and finer grained materisl. Commoniy dissected 1o form = 1o 2 teven of
gravel benches up to 50 1t adove present washes. A few streams fe.g., Mulligan
Wich, Atamoss River, Cuchillo Negro Creek, and Rincon Arroyo sre incised 100 ft
below fan surlaces, On short, steep fans, depths of valleys gencrally decrease
downsiope. On the brosd Palomas surface. west of the Rio Grande adove Harch,
valleys maintein their depth. Except near the apex. extensive surfaces have

SAND FACIES -~ Sandy attuvium with subordinate amounts of

fine pravel, 311, and clay. Forms at feast lour kinds of ground: 1] On
short, steep lans 3foping from the mountains of granitic or gneissic rock fe.g.,
parts of the Fiorids Mountains}, this lacies may form & imooth sandy layer o lew
feet thick covering gravel below,; slopes 5 to 20 percent; washes 1 1o 10 ft
deep may expose underlying gravet, 2) On other short fans, sand facies may lorm
arcuate belt at toe of lan with sfopes averaging 10 percent, commonly reworked
into coppice dunes 3 to 7 It high (sm). 3) Other belts of smooth sandy ground
commoaly siope 5 percent or fess and consist of sand mounds spproximately 1 f¢
high over catiche (f23). 4) Gypsiferous sand {1s3), especislty in the Jornads del
Murrto, Tularosa Vailey and sast side of the Pecos Valtey. Sand lacies absent on
the broad Las Palomas surlece. Thin fan sand covering pediments is dencted by ils
over subscript that identilies underlying formation. Boundary with residusl sand,
fan gravel, and fan silt is approximate

SILT FACIES ~—Jn Basin sna Range parts of the stats, toes of fans

may be uity and clayey rather than sendy, surlace smooth, with
sopes lass than S percent. Slow infiltration rates and tow sloprs result in stuggish
runoll. Forms a beit below the sand facies and grades downward to playe sitt (psl)
with siopes less than 2 percent. Abund, ing clays and axchangeadle sodiom.
Surface layers predominsntly MNotocene; subject to sheet finoding, gradationst
with aly. East and west of Sangre de Cristo Mountains, atsn forms lans of sandy
or silty Ioam with litiie gravel in upper 3 1o 4 ft, but adundsns grave! below the
foam. Catiche soft, Includes loess on isof, hilltops. 8 Yy with idusl
tosm (11}, playa siit (psi), snd fan sand ({s) approximate

EOLIAN DEPOSITS

Eolian depositz are laid down By wind, mostty as sheets of sand or it
fioess), Rarely, afrer profonged drought on shale desert i the Sen Juan Basin,
shale flakes may sccumuiste in rippled sheets or even smalt dunes, but with the
next run, these become mud. Sand dune shapes depend on topography, reistive
Hirreqth of the winds, supply of sand, and vegetation, Somn dunes are concave
fow.'dt the windward Iparsbolic), others sre concave tuwards the leeward
{barchans), and othars are longitudinal or 1ransverse. ome dune clusters
ln.g.. Great White Sands) have ali four kinds. Dunes may clanh 3 windward slope
or {3l on & feewsrd slope. Most of New Mexico's eohian a0y sheats have a basal
layer of weathered, partly cemented, reddish stabihzed sand, sneme sand surfaces
on such layers are smooth, In the Basin and Range and Gre.t Plains parts of the
state, these surfac generally underisin by caticha; in the San Juan Basin, sand
theets commonly overlin residuurn, fan drposits, or bedrock. Wheer sand it thick,
81 0n sand facies ol lans in the Basin and Range and at climbing dunses east of the
Prcot River (Mescalero Sands) the sand is in mounds feoppice chnes} with profuse
grawth of vegetation .- mesquite, and salthush in the Baun and Ronge; sand e,
shinnary ok, small s0apweed yucea, and occasional mesguite on the Mrscalero
Swrds. Sand sheats ace prech ty late P , s and dunes are
largely Malocene

E ‘/bl SAND UNDERLAIN BY RASALT Ext-nsuve on  pasaltic
plains south and esst of Zuni Mountans and on West Porritto
Mountams, At Kidbourne Hole and Hunt's Hole, the sand 13 ot volcanic origin

? SAND UNj LAIN RY CALICHE ON SANTA EE GROUP
+/ca/QTs)| Mostly on Ls Mesa and south part of the Jornada del Muerto

'/'/T THIN SAND ON CALICHE ON OGALE A\ FORMATION . -
Thickness ahout 1 11, Chips of caliche compno: 30 per.cent vf the

sand, nerally tao shatlow for ferming, but good shallow suince for agoregater

s el T MODERATELY TINCK SAND ON CALICHE ON OGALLALA
.52 2] YORMAVION - Sand 1 10 3 1t thick, Surture faynes noncalcar.
*ous over reddish fosm. Locsl sand mounds. Ground favored lor farming, 8ound-
aries spproximate

Ell(k SAND ON CALICHE ON OGALLAT A 1 ORMATION -

nd 3 to 5 11 thick. Local mounds, Beowsh-red, fine sandy
iosm over reddish-brown, sandy clay loam,; noncalcarrnu: to depths of
3 1. cot subsoit ins fil, of hme carbor.cr. Yihers farmed,

ground is subject to wind erosion. Boundaries spproximate
n ey 34 LOOSE SAND IN MOUNDS - Coppice dunes, commonly
3N ) 310 7 tr high ang 25 10 80 tr diameter; genecally elongated

Horih of east but & local saception lins sast of Columhur where slongation it
1outh of east. Age is M, . B dacies Inirly

I PP ! SAND SHEETS — Surfaces smooth except lor rippies 2 1o 3 inches

e high and d send ds 3 to 12 inches high, especialty
around small shrubs, Thickness of loose sand generally n. wmore than ahout
12 to 24 inches, but y H bili 1810, linderlying materisl
where known identilied by subscript

LONGITUDINAL DUNES — Sang commonly 6 {t thick, locaity
10 f1. Forms distinct ridges generally orientcd north of esst,
Locstions diagrammatic and width exaggerated

OTHER DUNES ~— ds,, quarizose sand, d<s. gypsiierous sand
7] LOAM ON OLD BASALTIC LAVA — Probd. bty pre-Wisconsinen
“ Vb toess

Y. si 7] EOLIAN SILT -

by Charles B. Hunt 1977
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GG e et o etk atene e AY b mnerous ace the so-
LY AN DT fon ol e fieeat 8 e aon e (2qathata Formation,
Nousie gl et acallanos e afe e Rettiosie WL i vt wwtunds oo the fes
Wl othere arsy hy TR e ey and o o phe it woe. St nthers may
ber attedhuted 0 waepang. Thet tuthales rivg'y die 1o so'ution, like
Bottomiess Lokt sinks 1t Sonte fints acd cormie nt the dapressians frelated to
barst) ot the So Ancties Formating aed £ e cvered ground notth of the
Sasamwenta Alwantams Atk type ot eprewated v ephemeral ponds in
swaoles arkeng rotoff meandeds on iy fowcdplene A ifth 1 pe ocrurs
anty in the snaar coteanoee ot Kothiusne Hote Hent's Heto, and Zune Salt Lake
Ordy the tirtt theee tepes appear on toe map. Area of deposits repre.ented Aas
heen axaqeerated hecse al mag seale, but tiral ama probably ahout right
P e sentfer leprdde e ot

) - Sy LAKE OR PELYA TN POSEES - Ground mostly bare,
r gvntterous denosits labeled e

f““m l SANDY EAKE OR PEAY & DITONS Gypsiterous deposts
Labeledf p,
e, g 4] VAN LTOSELS Saned or graval, sandy siretches mostly re-
L) wnce i aan low duaes L ampletely shown

ENAORIEES - Satine or alkaline deposits precipiated from
A briner 1 playas hoving high evapniation ratee natably Estancis
Valley. Animas Malley, and Zwme Salt Lake. Salts are qradational with plays
wlt (psi) and occur i orderly concentric rones refleching relative solubility
ot the salts. Thicknrsses cange from 1 to several iiches, hut salts mixed with
mud may ho tens of toer decp. Fiilorescent ceusts subject to wind erosion
contechyte 1o salinity ! ground 1o leeward

GLACIAL AND PERIGLACIAL DEPOSITS

Duting the Plrgtncens New Mexico had mauntun (alpine) glaciers high
an the Langre S Criste Rangre, Tusas Mounitains, and Sierca Blanca Peak. The
source of such yi - s wat an nearly circutar, st oep-sided basins [cirques) at vatiey
headds. High valbevs e.odvd by the glacia! tongues tend to he U-shaped; st lower
2evalions whers cindger by streams, these valleys are V-shaped. Gravels deposiied
Aong each s vlley ace reprosent debirss that rolled down the mountainside
cate the ger te fonm fyeral monwnes. Hummuocky ndges ol sand and gravel
hepragatag rrass the lowes Angds of the giacweres form termminal moraines. Within
the rotgues geaccatly $Pat fwes ramparts of boudedrss An ineee mmp.'n lolmm,
1oty e doratedd o0 the teowet rddge of the hartk that e /. ty in
the cienue. f enpuesents ekt hioken by frau frgm the Aradwall al the cirque,
rotted down the snov hank | and coftecind at 1he cidor. These inner ridges are
s Farther ous e the cegue - perhapt at the mouth - s 3 se ood ridge,
Enil wetly Sy e iceed cock dfarkly stuned with won and snanganese
awide These awber ety S duriog the mad Hedoceor “bitie ice age’™”

P B AN GEOMORIHC CEATRRES OF PLEISTOCENE

NMOUS LN LA B Extrar anaumsto

PERIG WAL D POSTIS ON MOUNTAIN TOPS Primarity

remies nted by houldrr hetds and patternad ground where frost
. witrevve g the giaciations, €xtent and boundacies approximate,
graded lateraby 10 s1c oy rrsiduum and cofluvium

AVALANCHE DEPOSIES - -.Bouldery, some are lag concentrates
of Boulders where hod g wned sediments have been removed by
sroion. Deposits narinw and leag Jdownslopa; commonly 10 to 50 It thick.
Apparently depnuted oy mudfiows (faring late Plestocene hime when there were
nomarons pereanial mouotam snuwhaldy, Frost action at the time was vigorous,
sudden thaws could iriqger Hoods or tows on the des. Slow
movement downslape iy be reactivatad in artificial cuts through these deposits
of water eniers the plane of shippage

LANDSEIDE DEPOSIIS - Abundant on sfopes ol Cretaceous
m.m- Whereas avalanche deposiis arc #longa!s downsiop:, landstide
drposits are thort downsicpe But wide along the contour, Charactrristically,
they retaun a cap of the .ova or tandstone sioping 1010 the ilside atop a steep
coltuvial covermit shale shope. Stnlized Landihdes may be reactivated «f water is
allowed to cnter tha plane of shippage

av

MISCELLANEOUS TYPES OF GROUND

HASALY Includrs Lavo Hows, Live cnnss, cones of scorise, nacks,

and lields al scorae, Predonounantty Cuateenaey and late Tertiary,
e yaung »ngugh 10 have sustiuned nunanat weatharing and retained their
0reginal structines and shapes are comminnly rderced 1o as malpais [Spanish, bsd
Qround)  Includes some Yertiacy Dot that conspicuously controlc the 1o0-
pography. Locally coverrd hy loam Alb, soban deposits, allb, stream deposits),
These oldor surfaces are maoie deeply eraded, tilted, and faulted. Indiwndual flows
gearratly Iese than 50 ft thick,; lfocaity, srveral flows may aggregris a2 few
hundred feet thick, Commonly intechndded with volcamic ash (tufl]. Excludes
Livas maniied By Ioess or other sedunents; such areas indicated by 1ubscript {o.g.,
Ih - Jpam aver basait: Is/h - fan sand over basalt). Boundaries shown wn adequate

QIR MDROKCK - Coftuvium as other cover amounts to lass
than batf the .uea. Only actenave areas are shown, age and rock
type keyed by symhol to State geningic map fr.g., Kd, Cretoceous Dakots Sand-
stnne, M Trasac Santa Roxa Sanidstane). Many small arras omitted, indicated
boundares atc epproxomaie. Pruncipal formations and subscripts used are:

() Gatuna Fm,_ 1Ke - Raton Fm,
A~ Bandeler Tulf 1Kea - Ojo Alamao Sondstone
Ot - Rhyotae 'ovs Kv - Volcanics of Cretaceous age;
WYl —~ Ungpser Santas Fe Group varou1 composition
DVe - Sanry Fe Group, unawvided, Kkf - Kirttand Shale end Fruitiand Fm,
and refated formations Kpe - Picturad Clitfs Sandstone
Oty - Gibe Conglomerate Kl - Lrwis Shale
les = Daoliala Fm Kinv - Cretaceous sandstone and shale,
1<y - ! -1y Sanra Fe Group mortly Mesaverde Fr.
I Chuska Sanestaes Kih Clitthonse Sandstone
T Aftuyeal and tacuste - Kpt  Porert Lookgut Sandstene
drpgats Ksh - Centacrous shale
lva - Carton Conglomerytr (geooe: Kg - Galfup Sandstone
cally egevalent to Los Kut  Mancos Shale
ot £om Kd - Dakota Sanduone
ipi Pucuns Tutt 1 durassic, andivided
Ip  Potos volrame teres fin AMncrson Fen.
v - Tertary valearies,; largely 32 Zume Saodhione
Datit Fen_ in SW. includes R, J =~ Frreswre . Jurassic, undriferen.
e preg-arved posi Datel tiated
[ LI Ry, TIVTIS P - e, unditirrentiated
thle - Rian s e Fen P o Crvyon Sandstar-
Ig (. distig o 1 o Fn
[KY] et 1 Koo Sandstone
in i Cetter Fan
N o= Tertoary or. s azy tor Vat At on Group
Mtk o Raton J strict Yoo S Aaefers Fim, fimectone)
T e = Poran Conyan £m 1y a Sondstone
IKa — Animas 1oy Pe - eter Fm

[ OF NEW MEXICO

LXPLANATION FOR GEOLOGIU MAFS 40, 41, 42 ANDY.

Py - Yeso Fm. - P, P — Permisn, Pennsyivenisn
l:: - Abo Fm, M, D - Missisippian, Devonisn
Hueco Fm. 8, O, €~ Siturisn, Ordovician, Ca
Pal - Paleoroic, undivided pE€ — Precambrion - Camoeian
Pms - Moedera Limestone snd Sandis gr ~ Granitic, gneissic, and Intrusive
Fm,, undivided rocks of various eges

tngs dumps, and feediors. incompletely shown

X Open pits for road fill, tand, grave!l, caliche, vr other sggregates

ca Plays-take depressions. Mostly smaell clored besins produced by
eolisn activity and local solution subsidence
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Disturbed ground. Mostly urban areass large enough to show on
state base; farmed lands excluded. Includes sirports, mined sress,
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INTRODUCTION *

Surficial geology concer origin, and
deposits and 10ils st or nesr the 't surface, Compmrly bvn btdmd forme
probsbly fess then § percant o1 New Mexico's land surfsce; consequently
surticial materists form by far the targest snd most-used part of the ground
srourrd us, Seversl aspects of surficisl peology thet contribute significantly to
an understanding of our environment sre water yislding prope: ties of the ground;
m :u:capubrlny m flooding md erosion; its susceptibility 1o such hazards et

and kes, ease of ion, itability for

and rond building, agricultural potentisl, inciuding suitability for
irrigation or pasturage; and mineral resources potential

Surticisl materials commonly sre poorly consolidated. consisting partly
of bedrock westhered in situ (residuum), but mostly of seiments derived by
erosion snd transported by weter, wind, ice, or gravity (mass wasting} to o site
of temporary deposition before being further eroded end transported downslope

Four major cetegories of surficial materials are disting:shed on the map by
coloc: residusl marerisls, trensitionsl deposits, trensporied deposits, snd miscel-
laneous types of ground

f Py

RESIDUAL MATERIALS

Materials genersily formed in place, including: residuum formed in situ by
weathering of a parent formation; caliche; teavertine and related spring deposits;
shale or sandstone baked by coal beds bumln; in situ (clinkes}; karst and refated
dcpnlul in sinks, and the following, wmch are not distinguished on the map -

organic dep desert p i cave deposits; and desert varnish
RESIDUUM

in New Mexico, residuum tends to be thin, genercally less than 2 ft thick -
rarely as much as 5 ft. Texture depends upon composition of parent rock, snd
ranges from clay 0 cosrse sand; texiurs may be bouldery in granitic aress, Areas
shown as residuum include small outcrops of parent rocks and some atluvial or
volian deposits either mistsken for residuum or too small 10 show on the map.
These materials are predominantly of late Plei; WA } ot Hol:
age. Ground is hummocky with siopes less than 10 percent; scattered small
outcrups of resistant beds lorm small ledges

LOAMY RESIDUUM -— Texture variable - mixad clay, silt, and

sand. Thickness 1 to 5 {t. Parent formations fine grained, :hallaw
and identified by subscripts, Where clayey, thit residi penersily
sppreciable amounts of swelling clay and is highly susceptible to sodivm
exchange, especially over the Chinle Formation {subscript Trc), Cretaceous shale
fsubicript Ksh), end Tertisry clayey voicanic formations, Slopes locally 10
percent and subjact 10 washing. Although the unit is distinctive, 1he indicated
boundaries are approximate

STONY RESIDUUM — Srony d . werh panyi

sand and silt. Thickness mostly leis than 3 ft. Texture unnbla
orpending on pasrent malecisl, indicated by subscript. Baundarics grsdations!
with co end (g

Wb STUNY LOAM OVER BASALT .- Lithology highly varisble:
locally abundant clay and silt, probably loceor, siones basaltic,
mostly rough scorise or angular blocks and fiskes. Includes alluvium slong small
washes: numerous basslt mounds and low scarps along some washes and at adges
of flows: thickness generally less than 3 i, Surlace smooth, siopes usually less
than 5 percent except at sides of washes, hases of volcanic cones fincluding
spatter cones), and edges of flows. Not subject to severe erosion. Boundaries
indicated are fairly well defined despite variable lithology: boundaries with
alluvium are spproximate

SANDY OR SANDY LOAM Rl‘%ll)UUM — The shallow sandy
or sandy it ates are o d by ipts fe.g.,
rn/Kd, sandy residuum over Dakota Sandstane). Thickness commeonly ! It
Subject to wind erosion where vegetation is sparse; minimal washing, A distinc-
tive unit with adequate boundaries, except in the San Juan Bisn and slong the
Canadian River

19yp ;- GYPSIFEROUS AND SANDY RESIDUUM ALONG PECOS RIVER
74 VALLEY -~ Parent material Artesin (P3t) and +riat-d formations.
Rarely over 2 ft thick, Numerous small outcrops of gypsum thinly mantied by

loose sand with or without smail pebbles. A distinctive unit; boundaries
are approximate

- RrSIDUUM ON LIMFST()NI — Widespread on east slope of
L Mesa, and flanks of Zuni
lountams.

m: extensive on Crtuc'om limestone beds south of Raton. Stony
and blocky. genarsily well cemented with calcium carbanate, httle subject 1o

'rs

¢ro1:0n. Slopas averspe siseper than most resid Thickness g y less than
2 11, rarely a8 much as 5 1. A di ive unit; b daries indicated sre sdeq
CALICHE

CALICHE - - Partly indurated z0ne of calcium rarbonate accumu:

lation farmed in upper layers of surticial deposits; 2 1o 10 It thick,
cammonly overiain by windblown sand. Much caliche show on the map consists
of tough, slsbby surface layers underlain by calcium carbonsie nodules that grade
downward to libers and veinlets. Especially well developed in Basin and
Range and Great Plains parts of the state. Thick caliches {locatlty 20 11} msoci-
ared with undissected High Plains surfaces of the Great Plains commonly comprise
an upper of severs/ emenicd rones interiayrred with reddish
lpamy paieoso! horizons over a basal caprock rone developed on Ogellaia (Tu)
sediments. Forms on various types of parent formations, indicated by subscripts,
The extensive caliche slong Ric Salado northwest af Socorro 15 partly 8 travertine
oeposit. Whare buried by tand, the caliche is identilied by subsergit ca A distinets
tive unit; boundaries are weit defined where the caliche forms rinvock and approx-
imate where exposed in deflation hollows. Where thick and well induraied, celiche
s quarried for rosd meial and orher aggregate, subject 1o minimal ecosion

SPRING DEPOSITS

m TRAVERTINE AND RELATF1} DEPOSITS Most deposits
shown have been formed at springs discharging water hotter
than 100'F (34°C). Travertine mounds snd benches to 50 ft high. Deposits at
east base o Mesa Lucero may not have been created by hot springs

CLINKER

SLAGGY COAL ASHAND VITRIFIED SITALL AND SANDSLONE
MASSES FUSED BY BURNING COAL BEDS - Incompletely
shown -- cosl may ignite spontaneously, by lightning or ground fire.  Depending
on oxygen aveilability, the coal may burn tens of feet back into the ground.
Common in cosl-besring lormations of San Juan Basin and Ratom districe.
Used for road metal

KARST DEPRESSION DEPOSITS

KARST-RELATED DEPQSITS — Underground solution of lime-
srane and gypsum produces caverns or smalier suhsurfsce v.yids, and
causes rool-rock collapse, forming closed karst deprassions {sinkholes) at the surt-
ace, mantied with biocks of the roo! rock. Widespread in San Andres Formation
{subscript Pca) north of the Sacramento Mountsing and nn Chupadera Mess.
Sinks commonly 50 ft deep and 500 to 5,000 (t wide, Similar depasits composed
of llumpcd gravel md alluvium along lhl Pecos River valley are stizibuted to

ly 7 or other salis, Slumped beds dip 1 to 5 degrees
into the dtpnwon mly be overlain py bed gravels, Thick o 300 it
Although these are distinctive features, extent and boundanies, largely derived
from the 1/250,000 quadrangle maps, are approximate




