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Legend of map units

Quaternary colluvium and pediment gravels:
mapped only in northwest corner bedrock map.

Santa Fe Group & Gila Conglomerate, also
includes Quaternary deposits.

Tertiary basalts; generally from ™ 2.1-4.8 Ma.

Bearwallow Formation; from ~ 18-25 Ma.

andesite (intermediate) intrusives; age
uncertain.

rhyolite intrusives; age uncertain.

Tertiary volcanics undivided.

Tuff of Garcia Camp; ~ 28.1 Ma;
Sandstone of Inman Ranch:
Tuff of Shipman Canyon.

Rhyolite of Willow Springs; 27.8 + 1.0 Ma;
Taylor Creek Rhyolite; ~ 28.1 Ma;
Tuffs related to Taylor Creek Rhyolite.

Latite of Grapevine Canyon.

Rhyolite of HOK Ranch:
Rhyolite of Franks Mountain:
Rhyolite of Wildhorse Canyon.



Vicks Peak Tuff; ~ 28.6 Ma; includes some
deposits in the southern San Mateo Mts;
Tuff of Diamond Creek; ~ 28.7 Ma;

Tuff of Lookout Mountain;

ILa Jdencia Tuff; -~ 28_.9 Ma.

Rhyolite of Dolan Peak.
Rhyolite of Sawmill Peak.

Tuff of Kline Mountain;
Tuff of Stiver Canyon.

Moccasin John Rhyolite.

Tuff of Little Mineral Creek; ™ 29.1 Ma;
Tuff of Mud Hole; ~ 29.1 Ma.

Basaltic andesite of Poverty Creek; from
29.1-29.4 Ma.

moat

Iron Mt. intrusive, microgranite; - 30.1 Ma

Reilly Peak intrusive.

Sandstone of Monument Park;

Caballo Blanco Tuff; ~ 31.7 Maj;

Tuff of Koko Well (Rock House Canyon Tuff;
= 34 4 Ma.

Cuchillo Negro complex; ~ 34.7 Ma.

Eneeling Nun Tuff; =~ 34.9 Ma.



i

“"Sugarlump Tuffs" :
Tuff of Rocgue Ramos Canyon; = 35.0 Ma;
Tuff of Victoria Tank;
Tuff of Luna Park.

Rubio Peak Formations
Exotic blocks of Pennsylvanian limestone
intercalated with Rubio Peak Fm.

Eocene lavas;

Eocene intrusives; Double S Peak stock — 39.2
+ .9 Ma; Sierra Cuchillo lacolith - 50.1 +
2.6 Ma.

Monzonite intrusives; Salado Mts. intrusive
61.4 + 2.4 Ma;

Monzonite intrusives of possible Cretaceous
age

McRae Formation

Cretaceous rocks, undivided.

Permian rocks, undivided;

Permian Abo Formation.

Pennsylvanian rocks, undivdied.

Lower Paleozoic rocks, undivided.

Precambrian rocks.
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old valley-fill alluvium, terrace deposits

ancestrial river facies of the Palomas Fm.

piedmont facies of the Palomas Fm.
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T Late Pleistocane river, arroyo, fan, and arosion
T Il 8 1 i I 1 i o f med d in laast tw major apisodes of antranchn 1 arti > Tilir yf th T
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latest Plais 15,000 m.y.| | (o v | ; | Vallay —~Mostly we corn d gravel to s lay in upper few
g el ; | i : . feet; up to 100 ft thick ¢
: i 16 000 | az | j Camp Rice Formation, undivided / con
| Late Pleistocene | oy | L ‘ Gvo [Qye R R L Vil
| | | | ! parts of unit contain basalt
I @ | | | | | 1
| . o P e } e | oy J‘ = Undifferantiated deposits—Qtcu anag
‘ | | | ; 3 o :
| Early to middle | fi | R £x Basalt flows, (h‘ams':, and nlug;s; Black ), alkali olivin
i 042 r | I ey Fa st Py T o AR e P
| Plaistocene | i ! oty ; fows feer thick: any ffows from low
| | 3| or upg flows overlie Tsrc or Tg: radiom Imy
A Sk s | NG ! GH
Pliocene to early ! } ar | 1 derived f
o R SR ik
i ; 3 1 | v-an i
Plaistocene 1A : thebass andidoh g
fL R S L et il e i P £ and-top !
‘ nta Fa Group, Rincon Valley Friemation, conglomaerate facies — Red-brown farulo nerate, con
ic sands ) 30l pi $icire FIVE rom vilcanic rocks in the easte/n Sack Ran
formation ovetlaps all older u Fertrary uplifts; up to 1,000 feet |
i early nft ba
! - - TR S .l - :
| } | | Rhyolite flows and domes, tuf v breccia, undividad - T3,4r— thyvolite flows and domes cor
| ! 13-bmy. | T8 refatn fmrandior Tdr; T3,4% } v tuffs correlative with T4t and/or Tt T3,8br—rhyolitic
| s | to latrt 15 in € s Canvon (weast of Sawyers Peak) carrelative with T4r and/or Tmr
| Miocene ! i or Tmt
| 26 Y 5 3 ) f
-1 my.| T Youngar rhyolite — /. pInk,and. ci !l banded rhyolite domes and flows slightly to
LR J i mode porphyritic rhyolitic, tutfaceaus sedimentary rocks, air-fall tuff, breceis, and mi
‘ fesite; unit ir + .06 m.y.) of Elston (1956); sedimentary
: il | ‘ | Sth the unit may be early Gila stra m.y funit overlies T4baor Tdlp at southern
; I ‘ { Black Range but w! r 1s are ansent, the younger rhyolites may overlie
i | 1 r rhyolite and tuff of the Mimbres Peaak Formatio n the southwestern Black Rangel; in
; | T34 t | se areas the two groups of rhy 2 8 ne /i o/ and ware rmspped together as
i 11’ T T34¢ Ir43i"‘ r3,4r or T3,4¢; younger riiyolites are at least 3 west of Gavilar Canvon
i : 3 | | e Basaltic-andesite and other intermediate-composition flows — Dark to intermecate-colored flows
I | | | ) i
F 1 i T3.4br| Tt : of vesicular basaltic andesite and generally nonvesic f » and andesite with reinor interbedded
i: 1 | | Teb | rhyolitic tulfs; generally correlative with Tu, Tra, and Ths and locally may intertoryue with and in
H ‘ | | b clude Tdlp; up to 1,000 feet thick in the Animas Mountains, one flow west of Hillsbc. o is 28.1 + 0.6
"‘ | | i 1 m.y. old,
\'ll | ; ‘ | b "
| 1} ,' Bﬁﬂ-il’tri(;;‘ H:ﬁjdt!ﬁi_tﬂ inlru‘si‘T\_:;ss---- &1 to dark-g platy te vesicular basaltic-andesite plugs, cor-
Oligocene S i refative with Tbs, Tu, and Tdba
| | Bear Springs Basalt—Aeddish-brown, brownish-black, and black, vesicular to amygdaloidal
| 0 i ..-{‘ basaltic-andesite flows,; nonporphyritic; up to 1,000 feet thick in northwaest part of map,
| - Razorback Fprmmlﬂn—BJ‘&ck to dark-gray; nonporphyritic andesite flows stained red along frac
tures by hemanr_e; many flows exhibit platy flow layering and mast are nonvesicular: : 5 62
phenot_:rysrs are fn‘r?r.*-lgrarfmd andesine-labradorite; nesr Mimbres Hot Springs and on the Cobre uplift
1 : andesites are gven’am by dark-colored, fine-grained to glassy siliceous flows, also part of the R
L ?ack,‘ spherulites are common locally in these flows; total maximum thickness is approximately 800
43-36 my. | T2 eel,
| T - W Rhyolitic tutfs — White, rhyolitic air-fall tuff and breccia h o th and interbed
| 41 J ! ), Tbs, and Tdba, interbedded T4t units were not
: glomerate, sandstone, and shale — Generally correi: 4 s
; TR 1 f "By, fght-brown to dark-gray, crossbedded sandstone, fluv el e} il and fa
Seal may incide interbedded rhvolitic tuffs: west of Hillsboro the ides thick brown shale and
| Paleocene-Eocene [8s-39my.| T siftstone sirats interpreted 1o be lake bed deposits, in most places the unit underlies and interfingers
| Late Cretaceous-narl ¢ \f‘“’ri’ lra, 70s, or T4ba; between HHF'SFPO.’J and Kingstan and north of the middie fork of the Percha
it T e in the Black Range, fht" ,T‘é‘ map unit also includes brown, reddish-brown, and gray sandstone,
fanylomerate, and rfjw.ilmc tuffs that L;ngferft‘e and are interbedded with T4ip; fanglomerate filis broad
‘ vallays or canvons‘r 'rf;fer_ volcanic units in this area, and is largely derived from associated latite
Cretaceous porphyry flows (Tdis, wait rages from less than 100 to 500 feet thick
‘ Undiffarenti_ate- wifs and sedimentary rocks — /nciuded 10 tuffs and sedimentary rocks bet-
‘ ween the Knlee,‘mg / ff and Razerback\fommncm along the western edge of the Black Fa
: f andin the Mimbres Veswy. generally correlative there with Tds, Ich, Tbe, and perhaps Trr and 7
| Parian Caballo Blanco Rhwolite Tutf— White to light-gray, brown-weathering, crystal-rich ash-flow i/
feompound cooling umit); phenocrysts of broken sanidine, oligocla ind euhedral smoky quar:
compose 25 to 35 percent of the rock; lithic fragrents are comn w. maximum thickness in map
‘ area s approximately 300 feet northeast of Mimbres, 29.8 + 0. 1
| Pennsylvanian !
y th!m-porp.hvry flows a_n_d breccla—Medium-gray, pale reddish-gray to pale-tan to pale-purplish-
Mississippian gray, intermediate-composition lavas and breccias; most are conspicuously porphyritic, containing
i andesine anaf hornblende phenocrysts 2-4 mm long; nonves.ciiar; flows are locally underlain, -
Devonian !erbed_ded with and overlain by rhyolitic tuffs and fanglomera T4t, T4s), but locally may grade
Siluriz down into the darker, more mafic lavas of unit Tda; T4lp ey be as thick as 2,000 feet near Hillsboro
| Ordovician-Silurian Peak where, however, it may include T4a; between m; north Percha Canyons the unit may
: interfinger with nonporphyritic basaltic andesite (28.1 1 m.y.) of unit T4t
Cambrian-Ordavician \ L <g. | 4 y.) of unit ba.
| Intanno‘dliate-compoaltlon lavas and breccla— Propylitized purple, greenish gray, and dark-reddish-
AR : gray andesitic to latitic lavas and laharic breccia unconformably overlying Kneeling Nun Tuff ¢
i older rocks north and south of Kingston Ranger Station in the east-central Black Range; phenocry
are common and the unit greatly resembles Rubio Peak Formation but contains block and con-
glomerates of Kneeling Nun Tuff; unit grades (?) up int verlain by lighter colored phorphyrit
favas (T4ip); Tda is up to 500 feet thick south of / Ranger Station
olitic intrusives, undivided — Generally massive to nded, aphyric to slightly
Rhyoliti t divided i ] ’ to slhigt
porphyritic rhyolitic sills, dikes, and small plugs; many ¢ ith Mimbres Pe:
mation, but some may be as young as early Miocene
Gy Mimbres Peak Formation, tuffs and epiclastic strata —Light-colored, rhyolitic air-fall tuffs anc
% w breccia, minor ash-flow tuffs, and fluvial to laharic, tuffaceous sandstones, conglomerate, and
mudadsione, up ro ee NCK, represents moat oepos of Emory cauldron.
15t p to 800 feet thick / t t f ) It
| Mimbres Peak Formation, flow-banded rhyolite — Pink, gray, tan, platy to dense flow-banded
rhyolite as domes and flows related to ring-fracture z¢ of the Emory cauldron; 32.7 £ 1.0 m.y.
e Rhyolite porphyry intrusives associated with Kneeling Nun Tuff—Light-gray to tan, massive to ~
flow-banded rhyolite porphyry that intrudes the K f as plugs, dikes, and funnel- shaped
masses, especially along major faults identical with Kneeling Nun. Tuff -
approximately 35-60 percent broken ¢! e, and quartz; the sanidine is
i SYMBOLS tively chatoyant; 34.7 + 0.8 m.y., 33.3 + 1.2 m.y 1.2 m.y
Cauldron-breccla facles of Kneeling Nun Tuff —( ic limestone, shale, and sanu
: - contact stone, and Rubio Peak Formation from cob ng embedded in Kneeling Nun
e G : 4 : Tuff; breccias were emplaced throug [ walls or brought up from depth by
/(/ normal fault, ball on dgwnthrowﬂ Slhde, dashed Wher(_? inferred, f di : fn!r-‘ﬂs-r;n of tuff: loce 5 in layers ten of feet thick that are concord
i dotted where buried; arrows show direction and amount o P with foliation of the tuff; elsewhere blocks are /sc apparently random within the tuf!
&0 4 % :
’)f)» thrust or reverse fault, barbs on upthrown side : Kneeling Nun Tuff vish-red to ally zoned ash-flow
! § : pids : o tuff up to 3,000 fest thic ithin the Emo feet thick in outflow
: T strike and dip of bedding or lava flows or foliation in ash flow tuffs shests: cormpound coolng unit: up to-40 percent | e A
| ol SR : 33.4 = 1.0my., 335 £ 1.5 m.y ;
| 2 foliation in flow-banded rhyolite ; _ g
"“'-Tq“ 1 Sugtrtemp formatio strata, air-fail tuff and densely welded,
| e brecciated exotic blocks crystal ash-fiow ti and overlies Rubio
p.-?" o Peak Formatior s upto 1«
& 3
feet thick, Vi
Intermediata-compoasitior rusives —
as quartz monzonite, & nd diorite p
S O U RCES O F DATA along the eastern slooe ack Range
C mation; smaller sericoncordant masses of similar
south of Hillsbore where they are averlain unce
This m'np is a composite which incorporates the mapping of Kuselimer (1954, Lambert HB?S): Hedlund ”.977!' and l?m unpuhlla.hed Rublo Peak Formation—Dark-colorad, porp \oorphyrtic, intermediate-composition
maps which | made between 1973 and 1980. About 60 percent of the map represents my original mapping or new interpratations lavas ranging from latite to basalt o with tuffs, sandstone, conglomerate 1
of i i ati 5 hi A . {. e rey 2 Py #
»f contacts or stratigraphic relationships portrayed on older maps. laharic breccia: unit includes some intrusives in f gs and d w complexes,; radiomets
dates are; 44.7 £ 1.9 m.y., 38.0 % + 20 my., 37.3 £ 2.
; miy., 36.7 £ 23 mw, 32.6 £+ 2.1 my.;th 7 Park Form
R E F E R E N C E S i tion of the Sierra de iss Uvas — Cabalio area; the fc
or fewer feet thick cvear ¢ of the Black Range — C
Hedlund, D.C., 1977, Gaology of the Hillsboro and San Lorenzo quadrangles, New Mexico: U.S. Geological Survey Map MF-S00A dred feet or less over L structures.
" s y 3 j , ) i PP LS ~ PRI T LI Sy A T s consisting mostly of limestones
Kuellmer, F.J., 1954, Geologic section of the Black Range at Kingston, New Maxico: New Mexico Bureau of Mines and Mineral Love Ranch Formation - Reddish-brow ]j : L’ c E‘ﬂst ung !ujsm ”Uf’;'”; ; ?”(;
4 : : - ran o i Jasts i er C debr r ne, red shale, and fresnwalte
Resources, Bulletin 33, 100p. and Precambrian granite clasts and lesser andesitic debris; arkose, siltstone, red s .
| : limestone are alsa present; unit may cverlie any older unit down to the Precambrian; 0-1,000 or
I Lambert, R.§., 1973, Geology of the country east of the Santa Rita Mining district, Grant County, New Maxico-—the San Lorenzo more feet thick
; area: Unpublished M.S. thesis, University of New Mexico, Albuquerque, New Mexico, 81p.
Intermediate-composition intrusives — £qu ned drorite and monzodiarite
stockuin North Percha Cregk and | g & of the Warm. Sprngs Canyofn Sic sill of quartz
IO re Wilh i ennsyivamas stral 0 w
I Silici o ht-oray s R e i G W R R
flicic Intrusives — Light-gray, equigranuiar to porphyntic quértz monzonite of the Copper !/
stock 76.1 + 2.5 m.y.); also includes granite to quartz monzonite of the stock in Warm Spring
Sca Ie 1 . 48 OOO Canyon, 1 mile northeast of Hillsboro, quartz veining and | e — Cu-Mo mineralization is present
5 . in the central part of the Copper Flat stock
Dikes and veins— Cuartz latite dikes and gt veins radial to the Copper Flat stock. g
Andestitic Rocks near Copper Flat —Dark-gray to greenish-gray, andesitic-lava flows and lah
braeccia northeast of Millsboro, flo are either domed up above the Copper Flat stock or form t
9] 0.5 i flanks of a stratovolcano; porpyritic alteration (s extensive, and mineralized veins and quartz-la
t I v r t = * dikes radially cut the andesit |
Beartooth Quartzite — Light-gray, n
e merate 06EHy: 50140 faet thick
. matior Reddish-brow! €
e g ppontagn a
i 11 " I“rj‘f wig 4 T ll
fram o8l g i€ L
Pennswivanian rog = and Magdelens Groyp -~ LOwer
ORI NN . il e SRR s group of transyressive, thin-be &ip, xa by ¢ ameratic sandstone, and cherty,
massive dmestone grading up to a tedial unit &/ masssve, fi sififerous, gray limestone amjm.’grbezd::m; ‘.
| shale; veper parts of the system are generady regressive, consisting of soft, argillaceous fimestone
! l and calcereous shale with interbedded limettone ledges, all highly fossiliferous; white chert breccra
! E derived from the Lake Valley Farmation merks the base of the Pennslyvanianin many places, total
: s SANTA FE | thickness varies from 500-800 feet in the Cobre uplift to 700 feet in the Black Range.
‘
| | - : .
i | Devonian and Mississipplan rocks.
| | el b | Caballero and Lake Valley Formatisn— The Caba/
: ‘ | thin, nodular beds of limestone, some sandy or sity, in the Bl
‘ NEW MEXICO | Lake Valley Formation consists in assending order of 1) a basal. slope-forming
7 1 e ! s it with abundar! fo the Andrecito Membaer, 2] promir f
| limestone and mas unit with i da ndre v ‘
| | medium-blue-gray. aphantic limestone ‘anging frorm 10-50 feet in thickness, the Alamog
| 3) slope-forming, soft, highly fossilifecous linestone snd marl, the Nunn Member, s
| I unit of thick bed<ed lim & contsining abundant white chert, the Tierra Blanca Mem
| i | I thickriess ranges from 300-400 feet n the Lobre uplift and 170-225 feetin the Black Range--Lake
Las Cruces ! Valley area.
o d.
— e ; . 4 e stane and nodula
{ Percha Shale —Dark-gray to greenish-gray, fissile shale wm:: less _J."a‘:-,-u.-_-‘Sv‘"i.‘-f’t‘lr il a).m? :iJut(:
3 i 5 e i h iy 5. 1R Y it int ck frange, andad £UU
‘ limastone: 230-315 feet thick in the Cobre uplift 110-130 feet thick in the Black Range, 8nd «
I B feat thick at Lake Valley.
I‘ ' Montoya Group and Fusselman Dolom_im Tha M
{ thick- to thin-bedded dofomite that conta/ns & basal sandy zor
; ) # iy gt A
gray to black chert; approximately 300 feet thick in the Lobre
i : Blagk Range—Lake Valley area; the Fusselman Dolomite (S
| greenish-orange, massive dolomite, locally there is ﬁ..‘n_.im..f.wv.'__
‘ chert-is sparse; 0-200 feet thick in the Black Range and LoD
4 o ! Bliss Sandstone and El Paso Group — The Bliss (Cambrian-Ordivici 7
‘ . dark-brown, and purplish-black hematitic and glauconiti
i feet thick in the Cobre uplift, and 110-130 feat in ;
: or ‘ i ‘. fium- ed. light- to mediu rray limestone a 1
; bendin section 5 b | consists of thin- to medium be_;jtf r{, Yg; i i ,-;) Umminnils L ety
\ i : . ~ | | e - 4 # : A contains bmwn-:we&rhenng, sificeous laminae and irreguiar, IWig-siapp
7 £ i Qr y e - e ! : 3 bend in section elev. (f f.) 500 feet thick in the Cobre uplift and Black Range
/ oL - o tirnnt i ~ ( H 1]
4 | ' ! i Massive granite—Pink to red massive granite, exceptin the #ast
: bend in section -» : R where gneiss, hornblende, chlorite schist, and amphibo! o
T41lp {ham . ¢
14ip, : structural margin(?) of 5
E ,000
Emory cauldron :
- 8,000
: T4lp T4 T4ba Teb,T4s = : _
v i . L] *
i l = Copper Flat el v H . Sh St h d
= s = PP 6,000 lagrammatic section owing oStratigraphic an
s , e 3 R
' ' SEE 5,000 S | Relationships A Rock Uni
- y i
‘- tructural Relationships Among Roc nits
- L 4,000 Ea
i)
3,000
- 2,000
=il [0)(0)10)
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i I : : |bend|nsec?i0n B
i eeiiel bend insection E .
| elev.(ft.
H 1
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g Emory cauldron _ ) 8,000
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