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ABSTRACT
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We use borehole data, Bouguer gravity data, — Sﬂﬂigf_t\f'
and geologic mapping of surrounding 2 N
mountains to preliminarily characterize the >‘<\MP VISR
geologic structure underneath the eastern (W "

San Agustin Plains. Home to the Very Large
Array, the eastern San Agustin Plains occu- S § Socorro
pies the 1400 km? basin east of a 20-100 m
tall topographic high that extends north
between the Luera Mountains and Datil,
which we refer to as the McClure hills for X Las Cruces
sake of reference (after a local well). It 1s A
surrounded by the Datil Mountains to the ——
northwest, the Gallinas Mountains to the
northeast, Tres Montosa to the east, and
the Mount Withington area of the northern San Mateo Mountains to the southeast. A
14 km-wide embayment on the southwest side of the basin, holding the C-N playa,
extends 16 km between the Luera and northern San Mateo Mountains. Sandy basin-
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fill correlative to the Santa Fe Group underlies the eastern San Agustin Plains,

whereas the surrounding mountains are composed of ignimbrites, volcaniclastic sed-
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® The ecastern San Agustin Plains 1s a 1400 km?2 basin that hosts

the Very Large Array radio telescope.

It presently 1s a closed basin, although in the past it was
connected to the western San Agustin Plains, at least
intermittently,via topographic low areas in the McClure hills.

This on-going study strives to better understand the depths
of Santa Fe Group basin fill under the eastern San Agustin
Plains by synthesizing:

1) Bouguer anomally gravity data.

2) Borehole geophysical logs and lithologic descriptions from
the Sun No. 1 well (12,284 {t deep), Southland Royalty

No. 1 stratigraphic test well (1795 ft deep), and two

new exploratory wells east of Datil (SA-221 and
SA-222 -- drilled to 3511 ft and 1560 ft, respectively).

Borehole lithologic descriptions.

Previous geologic mapping in surrounding highlands:
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Neogene sediments 0

Valleyfill alluvium (latest

Cia Pleistocene-Holocene)

Piedmont alluvium, thin
Qp

4 6 8 10 (Quatemnary)

I s s Km Older alluvium, thin (middle
y 4 to early Pleistocene)

1:190,000 Landslide deposits & thick
colluvium (Quaternary)

Santa Fe deposits filling basins
(Quatemary to Pliocene)

Tf Santa Fe deposits filling basins
(Miocene?)

Middle Eocene to Oligocene strata

T Monzonitic intrusive

Volcanic rocks, undifferentiated

Mogollon Group & upper Spears Group

Mogollon Group, mostly basaltic

Tm andesites and felsic ash-flow tuffs

) , Predominately andesites and
Tmign T basaltic andesites lava flows

L]
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fo vc sand beds (latter are
probably debris flows).
Clasts are poorly sorted,
subanguilar to subrounded,
and composed of: ~50% It
gray, porphyritic volcanics
(gtz-biot-hbl phenos), ~50%
dk purplish gray to dk gray
aphinitic intermediate
volcanics, 10% black basalt

Clayey-silty sand
vi-m pebble bed; subrnd

clasts AA

Clayey-silty sand

Monolithic, subangular
. basalt fragments (v. dk

gray to black)
Clayey-silty vf-vc sand &

V. sparse qgtz-sanidine-
biot phenos; It gray

Vicks Pk Tuff, clayey
Basalt

La Jencia Tuff: welded
except at base

o

: e . - ;3_ _ Tmign
i, B&L saomi Southland P O
:SA-0074; |

Royalty No. 1

‘ I \ y Conglomeratic & tuffaceous sand-
SA-0211 ' A stones with Mogollon ignimbrites

Clayey vf-vc sand & vf
pebbles. Larger grains are
subrounded & composed of
quartz plus purplish-gray

Pebbles and 1/3 clayey vf 0 fzemr=TE 0

m-vc, angular-subangular

sand (It-med gray,

aphanitic volcanic)

c-vc, subang-ang sand
(pinkish gray, biotite-bearing
rhyolite or tuff; <10%
phenos)

m-c sand AA, but much
gtz and sanidine grains
Lt gray to whitish gray,
porphyritic volcanics
whose phenos are: gtz,
sanidine, biot, minor hbl)
m-gr sand; ang-subang
& composed of med
gray volc grrains

c-vc, subang sand of biot-hbl
volcanic rocks.

Lt gray to gray volcanic
wacke, f-vc grained,
subang.

_ Monolithic sand of

biotite-hbl-gtz volcanics

Quartz & sanidine-rich, fL-cU sand

Heterolithic sand and gravel

Highly
heterolithic sand and gravel

gradation

Locally derived gravelly
sediment (mostly It gray
Vicks Pk Tuff w/ v mior
basaltic andesite)

Vicks Peak Tuff

La Jencia Tuff

Sandy pebbles & gravelly sand,
reworking fine felsic tuff

Hells Mesa Tuff
Cs sand of gtz and sanidine

Hells Mesa Tuff

Pebble conglomerate with clasts
of tuff

0 o

Santa Fe Group
basin fill (57 m)

Vicks Peak Tuff (35 m)

La Jencia Tuff (50 m)

South Crosby Peak Fm
(104 m)

Hells Mesa Tuff
(70 m)

Andesite of Dry Leggett

Canyon
or fuff of Granite Moun-

tain? (152 m)

Rincon Windmill Fm (84 m)

Tuff of Lebya Well? (70 m)

Kneeling Nun Tuff? (80 m)

Chaves Canyon Fm (92 m)
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iment, and lava flows of the Mogollon-Datil volcanic field
We interpret at least two, possibly three, structural grabens underneath the east-
ern San Agustin Plains. A subsurface bedrock high manifested in the gravity data, and
consistent with a borehole drilled near the VLA headquarters, trends northeast from
the middle of the McClure hills and separates the North graben to the north from the
C-N graben to the south. Southeast of the eastern extension of this bedrock high,
relatively low gravity values suggest a third possible fault-bounded graben, which we
call the White Lake graben, between Tres Montosas and Mount Withington. 7
The North graben 1s an east-tilted half-graben, tilted towards a north-northeast Location and geography of the eastern San Agustin Plains 3 TmOn.-Y g 0301
striking, 3 km-wide fault located 8-9 km east of Datil. A deep exploratory borehole - : : e — > B B ( '. |
indicates at least 3500 ft of basin-fill immediately east of this master fault zone. Al- B R R T ek e ﬂ o, 2 N = B _ o : H b o Gy Tbaca iﬁgﬂﬁﬁg@ﬁ;eﬂ#ﬁ s
though west-down, northwest-trending faults are present on the east side of North LS Ll €A = - o oy | e
graben, their respective throws are relatively minor and do not produce notable grav- ey | _ 7 ¥ | : R e s e = y - -c
ity gradients. On the north end of North graben, the North Lake playa has formed in a 7 ' g S AT e i A A AN / Tmign ufgn_Tmign B S ALGHDOROn fod Bode il

minor graben between two of these eastern faults.
GEOLOGY PRE-EXISTING STRUCTURES

The C-N graben underlies the northern C-N embayment. Rather than a simple
half-graben, we interpret a northeast-elongated, fully-fault bounded graben. Its north-
The above figure was modified fromthe =~ ® The Santa Fe Group basin fill 1s e North-striking faults appear to end at northeast-striking faults,
1:500,000 scale New Mexico State geo- comprised largely of sandy piedmont such as the one inferred to extend across the VLA Observatory.
the center of the basin. reensh it be

ern bounding fault corresponds to an inferred northeast-striking, normal or normal-
logic map to show more detail of previ- facies, with minor, relatively thin Neortheast-strilin s strusfiices are kely alder than nd compsarr”

oblique fault that bounds the southern side of the aforementioned bedrock high that
extends to the VLA headquarters. Its eastern bounding fault corresponds to the VLA
ously mapped faults in the mountains. lac::st;me fac_lesdgl thﬁ.? ;dlipefTOSt north-trending faults and may reflect pre-existing crustal (),
pa (from €pi1sodic muadic-1ate Straciural weakneases) The Sun No. 1 well — Below 3297 ft: Sand

fault, which has formed 40 m-tall scarps in middle Pleistocene alluvium. The gravity
anomally associated with the C-N graben is similar to that of the western North

Huatearyplivial akes). exhibits a complete — T Sioeng greensn
We mterpret three fault-bounded

graben, so we infer similar basin-fill thicknesses of 3500-4000 ft.
pinkish gray biotite- Mesozoic sedimentary rocks
grabens based on gravity and bore-

These grabens have formed over the past 30 Ma during west-east extension asso- Albciohs sxiche firosl ¢ P
ciated with Rio Grande rifting. Previous workers have suggested that the northwest- CHZE S GO, Walsi e gt Ly S akaweat, b Paleozoic-Cenozoic <= homblende volcanic
older structures probably experienced oblique motion. — "
hole data: North graben, White Lake
graben, and C-N grabens.

Chamberlin (1974); Coffin (1981); Ferguson and

Osburn (1994, 2011, 2012); Lopez and Bornhorst (1979);

Osburn and Ferguson (2010, 2011); Osburn et al. (1993); | Datil Group & lower Spears Group biofite and quartz phenocrysts, . qtz-biot voicanics, |
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between SA-221 and ”

| sorted euhedral sanidine phenos up to
Hells Mesa Tuff: Abundant A c-vc sand of pink-gray, 1 mm long.

Dog Spring Fm (557 m)

5) Previous electrical resistivity surveys (Myers et al., 1994). L
TS s White, non-welded ash-fall unit
_Tmign* P -SA-0114 Pnerfucmts: 0% e e cn
= i lesser quartz phenocrysts, 0.5%
bictite, and 0.5% volcanic lithic

grains up to 1 mm long

Tal Volcaniclastic sedimentary rocks,
- mostly consists of Dog Springs Fm

-

Syn-Laramide strata

Interbedded f-m sand
and m-vc sand. Sand is

SA-222, which are ,
subang and a volc Santa Fe Group basin fill =
litharenite; hetereolithic e :
Gradational

separated by faults _ _ e
; s wi/ white, granular tuffs o o [ (182 m)
(see cross-section). = andredpupee volca B

nics (rhyo-dacites) Basaltic andesite to andesite
The Southland Royalty
No. 1 well only encoun-
tered 720 ft of basin fill,
which was remarkably = e e e
gravelly for being near e cocsubangang. g

B Paleozoic strata

Catron'Co
Socorro Co

- El% Rhyolite to dacite
+ 4 Cermmo &i_-g.l-.;___,,

£ g Lt R 0
-/ Montosa * ey m=<Ma

Felsic ignimbrite

Volcaniclastic sediment

Baca Fm (450 m)

Baca Formation

We show our interpreted faults
in the basin.

The surrounding mountains are underlain
by volcanic and volcaniclastic strata of
the Mogollon, Datil, and Spears Groups.

trending faults in the eastern North graben are reactivated Laramide structures. The stratigraphic section,
rectangular shape of the C-N graben suggests a pull-apart structure created by but we only show the
oblique slip along its northeast-striking, north bounding fault Cenozoic section.

The oblique motion 1s speculated to have caused a
pull-apart basin at the C-N graben.
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