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ABSTRACT

There are three known thick (over 1000 meiers} evape-
rite sequences in the Basin and Range provinee of drizonea:
{1 the Red Lake salt in the Red Lake paleo bavin in
Huaipai Vallev, Mobave County, (2) the Luke Salt in the
Luke palec basin in western Salr River Valiey, Marfcopa
County, and (3 the Pleacho anhydrite in the Plracho palec
basin, Pinal Couniy.

Limited drilling and geophysica! date suggest that the
twe salt accurrences are andlogous in mineralogy, fexture,
purite. dimensional proportions (length and width greater
than heighti, A1l three deposity are analogous us regards
regional siratigraphic and structural serting.

There are valid genlagic consirainis common to each of
these deposits that narrow the baunds of appiicable geolugic
kistory, yet legve room jor Imagination regarding genesis,
Srate-wide strarigraphic and structural considerations
nudge these deposits into a post mid-Miacene time frame.

Yhe development of basing und ranges that are reflecred
in the present fopography largely occurred in Late Tertiary
time and wus fmposed upon a complex mid-Terttary history
of voleanism, sedimentation, and tegronism. Although the
extent of developmenr and preservativn of possible wmid-
Tertdary evaporites is unknown, it seems likely that rhe
thick evaporites ave g responive te a late Tertiary Basin and
Range hiviory marked by a complox svstem of partielly
interconnecred, rapidly subsiding basins.

The expression “Gila Low™ is introduced to describe o
777G square kilometer (3000 sguare mile) area in south
central drizone that presently drains g watershed of about
95,830 square kilometers (37,000 square miles). It is of
Paleageographic significarsce in that the Luke salt and Pica-
cho anhydrite are contained within the larger Gila Low
spstem of fhierconnected basins,

INTRODUCTION

It is the purpose of this paper to discuss the general
geologic setting that appears to pertain to the thick evap-
orties that have been discovered in the Basin and Range
province of Arizona. Currently, there are three principal
known deposits: (1) the Red Lake salt in the Red Lake
hasin of northwest Arizona, {2} the Luke salt in the Luke
basin of south central Arizona, and (3} the Picacho anhy-
drite in the Pieacho basin alse in south central Arizona.
The latter two deposits occupy hasins that occur within a
larger region here termed the “Gila Low” {Fig. 1)

There 18 Litle formal literature thar discusses these spe-
cific features largely because of the paucity of developed
data. Evaporite areas satellite to the Red Lake salt have
been discussed (Longwell, 1928, [935; Mannion, 1961)
and there is a USGS professional paper on the Luke salt
{Eaton and others, 1972). The Picacho anhvdrite is a new
discovery and has not been previously reported in the
Hrerature. Certain ideas have been capressed in informal
outlets with limited circulation {Eaton and others, 1970,
1571; Koester, 1971; Peirce, 1972a; 1972b), The discus-
sion has tended to revolve around ages and the origin of
the two thick halites—whether they ars intrusive from an
clusive source or depositional and largely in place. The
genesis of these evaporites has much to do with inferpret-
ing the range of possibilities of the pccurrence of assc-
ciated matertals that might be of interest ta various
explorationises.

The thesis presented here 1s that a review of the general
geologic setting suggests thar these three thick evaporite
deposits have much it common and that they originated
in response to environments and conditions attendant 16
the late Tertiary Basin and Range orogeny.
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Mesorolc strata . Evaporite Basins (' 3 Gila Tow
i, Hed Lake
P'aleozole sfrata 2. ke
) 3. PMeacho
Precambrian rocks

Figure 1. Stratigrapbic sawing of Arsone Bagin and Range thick evagcsite deposits.
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Thick Evaparites 39
HALITE DISCOVERY

Some halite s known {0 oconr In at lesst six Anzona
Rasin and Range valleys. However, the frst indications of
pessible thick halite occurrences within the alluviated val-
ieys of Arizona’s Basin and Range province resulied from
the driliing of water wells utilized for cattle and agricul-
fure. In 1958 the Kerr-McGee Corporation driiled (wo
evaporite exploration holes near the Red Lake plavz in
Hualpai Valley, 45 Kilometers (28 miles) north of King-
marn, Arizond, in Mohave County (Fig. 2). The Red Lake - - S
No. | evaporite fest, locaved in the SE. V4, SE. 1%, SE 14, N Il
Sec. 30, T.26 N., R, 16 W, cored 363 meters (11590 feet '
of coarsely crystalline halite. The Red Lake No. 2, drilled
in the NE.%, NE.4, Sec. 28, T.26 N, R.16 W, cored 194 Figure 2. Genarei geoingic map wth gravity contours, Hed Lake:
mi y L P ' ’ Huatmpar Valiey arss, Mahave County,
meters (615 feet) of similar halite. The salt top was about
457 meters €1 508 feet) below the valley surface at an eleva-
tion of 396 meters {1300 feet) above sea level (Figs. 3, 4).
Both holes bottomed in salit.

In July of 1970 Ef Pasc Natural Gas Company dnilled
their Red Lake No. 1 in the SW.ba, SW.i4, Sec. 22, T.26
N., R.16 W. This test cut just over 1219 meters (4000 fuel)
of apparently similar halite but did not fully penetrate the
hakite section. Here the salt top is about 349 meters (15800
feet) below the surface at an elevation of near 305 meters
{1000 feet.)

About 274 kilometers {170 miles) to the southeast, near
Luke Air Force Base in the Luke basin {(Fig. 13, Maricopa
Couaty, the Southwest Salt Company No. | evaporite test,
located in the NW 44, SW.14, Sec. 2, T.2 N, R1 W, cut
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I addition to the limited data derived from the drilling
record cited above, some gravity work has been done by
the UISGS (Pelerson, 1968) and E! Paso Natural Gas
Company in these two salt areas. Also, important data can
be derived from the upplication of certain aspects of the
regional geologie setting; aspecrs common to each of these
deposits that parrow the bounds of applicable geologic
histary, vet leave room for imagination as to genesis,

The discovery of a thick sequence of anhydrite in the
Picacho basin, and its geologic relationships, is thought to
contribure fundamemaily to concepts applicable to the
thick helite oceurrences.

abour 1097 meters {3600 feer) of halite before terminating REGIONAL GEOLOGIC SETTING
i salt. The rop of the saltis at an elevation of 62.5 meters Anizona is divided into two major geologic provinces:
(205 feet) and is 268 meters {R80 feet) below the surface. (1) the Platean province to the northeast, and (2) the Basin
; A few other holes have topped the salt and only a few feet and Range province to the southwest. The SW edge of the :
of core has been taken. Plateau is, in places, a well defined escarpment {Mogcllon
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Rim) that, in the central part of the State, is a recessional
fault scarp {Tonto Rim) (Fig. 1). In passing it might be of
interest to note that a complete study of possible salt
sources for these large masses, especially Luke, requires
treatment of the structural and erosional history of this
southwest edge of the Plateau.

The Plateau largely is a scdimentary rock province.
The strata were tilted slightly to the northeast in pre-
upper Cretaceous time so that the southwest edge is struc-
turally high and more deeply eroded such that Mesozoic
strata are now confined largely to the northeast. Paleazoic
strata crop out in an jrregular belt between the Mesozaics
and the southwest edge of the Platcan. Still further south-
west Precambrian rocks are exposed in a wide beli that
paraliels the present Plateau edge (Fig. 1). From available
evidence it is clear that Paleozoic and Mesozoic strata, if
deposited, were stripped from this region by two episodes
of erosion: (1) pre-Upper Cretaceous as indicated by rem-
nants of Upper Crelaceous strata resting on older strata
southward {Jurassic to Permian), and (2) pre-Middle Ter-
tiary because the Precambrian rocks are charactenstically
overlain by rock units largely no older than middie Terti-
ary. Middle Tertiary gravels that cap Paleoroic as well as
remunants of Cretaceons strata at the Plateau edge, contain
clasts of Precambrian rock types. These dara, combined
with oft cited evidence of northeast drainage direction
{Peirce, 1967, plate 13), sufice to demonstrate the total
stripping of Paleozoic-Mesozoic strakta over a widespread
area adjacent to and southwest of the present Plateau
edge.

The significance of these observations is that the three
thick evaporite masses are in valleys or basing that not
only oceur in this siripped region but which formed after
the stripping history. These deposits, therefore, are con-
sidered to be no older and likelv younger than Middie
Tertiary {(Oligocene-pre-Mid Miocene) in age. If, as sus-
pected, they are a part of the peologic history associated
with the Basin and Range orogeny, they are late Tertiary
phenomena {Mid Miocene-Pliocene).

Surface exposures of sedimentary rocks indigenous {0
Arizona in late Tertiary basins have long been known to
include low energy continental types such as fine-grained
clastics, diatomites, imestones, marls, and gypsum which
often grade rapidly into basin margin coarse clastics in-
cluding fanglomerates. The imphications of lacustrine con-
ditions are widespread. Given this setting halile
occurrences should be expected. However, the large vol-
ume thick deposits were not anticipated.

EVAPORITE DEPOSITS

General statement
Literature pertaining to the Red Lake and Luke salt
depaosits is scant. The Red Lake area, however, is not far

from previously known salt ocourrences in the Lake Mead
region of northwest Arizona and southeast Nevada.

Northwest Arizona

Halite crops cut in the ¥irgin Valley of Nevada and has
been drilled in Detrital Valley in Arizona (Fig. 5). Near
the mouth of Detrital Wash along Lake Mead about 58
Kilometers {36 miles) northwest of Red Lake, there is an
arez of gypsum outcrop designated *'Big Gypsum Ledges™
on topographic maps. The elevation of Lake Mead is near
166 meters {1200 feet) and the ledges occur between 390~
439 meters (12801440 feet ). Sixteen kilometers-or so to
the southwest drilling in Detrital Valley sections 12, 13,
14, T.30 N, R.21 W, encountered a caicium sulfate-clas-
tic section about 213 meters {700 feet) thick that overlies
plutonic igneous rock. Bvaporite tops in the three holes lie
between the clevation range 396-488 meters. {1300-1600
feet) which suggests that these are likely continuous with
the exposed gypsurmn. Still further south, eleven explora-
tion holes were drilled in T.29 N, R.21 W. {Fig. 5}. Eight

of these cut halite up to 218 meters (7135 feet) thick. One

cut sulfate, clastics, halite, sulfate-clastics, and bottomed
in conglomerate. Evaporite top elevations range between
360 and 457 meters (1180 and 1500 feet) with salt tops

being between 338414 meters (11091357 feet), It seems.

likely that all of these occurrences are laterally
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Eigure 5. Evaporite iocalities in northwest Arizona-scuthaast Ne-
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related and that facies changes occur, Mannion (1961, p.
169) states that:

“Within the trough of the Virgin and Detrital Valleys the
distance between the northernmaost and scuthernmost known
salt is 40 miles, and thicknesses of many hundreds of feet have
heen drilled. It is not at all certain, however, that these repre-
senl & continuous deposit of salt; rather there are probably
several bodies which were deposited separately in lakes which
were intermittently connected.”

According to Longwell (1936, p. 1419), salt occurs in
the bower part of the Muddy Creek Formation of Pliocena(T)
age. This formation censists of non-marine lake, playa,
and fuviatile strata, with volcames and landslide debns,
According to Longwell and others (1965, p. 48):

“Crypsum is abundant in the Muddy Creck Formalion; some
heds are thick and extensive. Price o the creation of Lake
Mead, large beds and plugs of rock salt, included in the
Muddy Creek Fommation, were eaposed in several parts of
Virgin Vallev. Clearly the formation represents deposition in
inkerior basins, before the Colorado River was 1n its preseat
location as & through-Aowing stream.”™

Thus, downcutting associated with the Colorado- Vir-
gin river drainage system exposes evaporites in Nevada
and along portions of the south edge of Lake Mead in
Arizona. However, cvaporites in morthwest Arizona
largely remain buried because of the absence of sufficient
erosion to expose them.

Pierce and Rich (1962, p. 65) comment that:

“, .. the salt has domed and pierced the Muddy Creek srrata
in some places and may be clder than that formation.”

Similarly, Eaton and others {1972, p. 26) suggest that:

“The halite associated with the Muddy Creck Formation may

have originated in elder rocks and achieved its position

within the formation by diapirism and doming. IT s, thes it
too, couid be of middle Tervary or older age.™

Comments such as these are casual in that they do not
explore the mplications so as to assist in judging the
credibility of the possibility suggesied, namely that the
deposits may contain halite significantly older than the
Muddy Creek Formation, The weight of evidence con-
tained in the regional structural, stratigraphic, and cli-
matic histories, join to reinforce the idea of salt deposition
In interior basins at the time of Basin and Range breakup
in late Tertary time. It follows, then, that selt flowage
phenomena might well represent Muddy Creek salt ad-
justments within Muddy Creek strata,

Red Lake. Hualpai Valley, which contains the buried
Red Lake salt mass or deposit, bensath its floor, is geologi-
cally unique, Its northeast margin is the edge of the Colo-
fado Plateay while its southwest margin is the northeast
flank of the first range in the Basin and Range province—
the Cerbat Mountains (Fig. 2). Hualpai Valley, as a recep-
tacle for sediment accumularion in the past (the Red Lake
basinj, has all of the earmarks of an ¢longate closed basin.

5t

Surfuce bedrock pattern suggests this and geophysical
datz (Randolph, 1971) appear to confirm 1t {(Fig. 2). Al-
though on spatal grounds alone i is tempting to consider
the salt as related 1o the Cenozoic evaparites that erop out
in the Lake Mead region and beneath the surface of Detrt-
tal Valley, there are independent observations that suggest
that the salt is to be explained, as regards accumulation
and positioning, not only as Cenozoic but as a Late Terti-
ary phenomena,

Koester {1971, p. 9} soggests that Hualpai Vailey is a
graben between two “upthrust” masses, the Cerbat Moun-
tains and the Colorado Plateay, and that the “structural
relations of the salt with Tertiary or pre-Tertiary beds are
wiknown.” Furthermore, he considers the Red Lake mass
to be a salt dome and that "Radiometric dating and
paiynological studies of the cores establish the age of the
upper part of the salt series at Red Lake as Triassic-
Jurassic.”

Hualpat Valley likely is not a simple graben, Remnants
of probable Middle Tertiury volcanics unconformably
overfie Precambrian gneisses in the Cerbat range adjacent
to Hualpat Valley. Northeast dips of about 20 degrees on
the voleanics suggest thal the Cerbals were rotated to-
wards the northeast. Projection of this dip to meet the
assemed favle that is the structural edge of the Plateau
suggests a basin depth of the magnirade of about 4573
meters (15,000 feet) (Fig. 4). Longwell (1936) postulated
a stratigraphic throw of 4878 meters {16,000 feet) for the
Grand Wash fault which beunds the Platean further
aorth.

Having becn regionally stripped prior to basin forma-
tion, the Mesozoic section and most of the Paleozoic sec-
tion sre 1ot expected to be preserved within the basin. The
“Triassic-Jurassic™ dates of Koester were acquired by El
Paso Natural Gas Company. The radiometric date is on
insolubles in halite (written communication, Spitler, 1472)
which dates source rock ages and not halite, and the pollen
date tikely represents transported material. The material
containing the pollen, which is above the salt, ccours
within a sequence of Cenozoic-like strara.

Geophysical studies by the USGS (Gillespie, J. B., and
Bentley, €. B.. 1971) and by E! Paso Natural Gas Com-
pany (Randolph, 1971} suggest a closed basin with a
bedrock sl or shelf at the north end (Fig. 3). The depaosit
may be on the order of 19 kilometers (12 miles) long
paralleling the length of Hualpai Vailey, 8 kilometers (5
miles) wide perpendicular 1o the sides of the valley, and
as much as 3.2 kilometers €2 miles) thick (oral communi-
cation, Davis, 1972), 1220 meiers (4000 feet) of which has
been drifled. If these data represent good approximations,
the salt mass in gross aspect is tabular in shape. The long
and intermediate axes occupy a horizontal plane oriented
aiong and uacross the valley, respecrively. The shortest
dimension 7s the vertical axis or thickness factor,

Core dascriptions emphasize that the saft is commoniy
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coarsely crystalline {over 1% inches on a side), with §
percent or more black fo brown impurities (“shale,” silr,
clay), lacks thick interbeds, and contains a paucity of
other recognized evaporite minerals although some glaub-
erite has heen identified in Detrital Valley samples.

Evaporite top elevations in the three holes drilled into
the Red Lake deposit range from about 364 to 457 meters
(1194 10 1500 feet) on anhvdrite and 312 to 421 meters
(1024 to 1382 feet} on halite. Tf is interesting to note that
these elevation ranges closcly match those on the Detrital
Valley subsurface evaporites over 36 kilometers (35 miles)
10 the northwest in an apparently distinct and separate
basin (Fig. 5. Too, the evaporite tops in both basins are
within the elevation range of the outcropping gypsum
ledges exposed along the south edge of Lake Mead. These
relationships are not believed to be fortuitous. All of these
oceurrences would seem 1o be related and should properly
be incladed within the same stratigraphy. The Muddy
Creek Formation still seems to be the apphicable nomen-
clature with which to embrace these evaporites—thick or
thin, Longwell (1963, p. E}0} comments:

“Although the several areas of outcrap south of the lake may
represent separate basins, possibly ali these coulesced as che
sections built apward and spread laterally. As the formation
east of the Black Mountains inelodes evaporites, chiefly halite
and gypsum, hundrads of feer thick, and at @ maximum the
total secrion measuvres thousands of feet. . .7

Does a thickness of halite known 1o be at least 1220
meters {4000 feet), and possibly twice this, demand thick-
ening by Howage? There is no deformation of the surface
of Hualpai Valley. Its absence cannot be explained by
erosion because the valley is stifl one of interior drainage.
Regionally, there is general accordance of clevation on
evaporite tops. The salt itself, though generally described
as recrystallized, does not appear to be of much help in
establishing flowage magnitudes, if any. On the other
haad, there seems to be good circumstantial evidence to
suggest that the Red Lake salt was deposited in a conti-
nental setting in late Tertiary time largely where it now is.

Gila Low _

The expression “Gila Low” is tentatively introduced
here as a geologically distinet and important region of
south central Arizona that merits recogaition (Fig. 1). The
region is irregularly elliptical in shape, the long axis being
over 160 kilometers (100 mies) in length aligned in a
northwest direction parallel to the central mountain re-
gion and the southwest edge of the present platean, Maxi-
mum width is about 56 kilometers (35 miles). That the
region is loday low is emphasized by the fact that drainage
from over 95,830 square kilometers {37,000 square miles)
of watershed, the Gila Sysiem in southeast Arizona and
western New Mexico, passes through the low via the Gila,
Santa Cruz, Salt, and Verde rivers. These and others join
in or near the tow to become the Gila River. That the
Jegion was low in the past is emphasized by the deep,

evaporite filled basins that are coming to light. 1t is charac-
terized by a complex of paleo closed basins of varying
depths and contents, buried saddles (spill points), and
buried pediments (habitat of copper deposits). As a physi-
ographic Basin znd Range subprovince it has a smail areal
percentage of short, low elevation gramitic ranges sug-
rounded by a large areal percentage of alluviated valleys.
These factors combine to make the low a current center -
of Arizona agriculture much of which lies between Phoe.
nix and Tucson. Groundwater supplics in this region are
essential to Arizona therefore their management should .
mmefude (1) recognition of underlying saliferous materials, -
and (2) the implications of encroaching urbanization in:
relation to the quality of fufure water supplies. g

Within the Gila Low are twe of the State’s known
major evaporite basins: (1) the Luke salt basin, and (2) the
Picacho anhydrite basin. _

Luke Basin. The Luke Basin is a paleo feature tha
underlies the western Salt River Valley. The Luke sal
deposit has been discussed by Eaton and others (1972}
For details and a discussion of the numerous geologic
parameters, the interested reader is referred to this paper

The upper 1098 meters (3600 feet) of the salt sequensé
has been drilled and, based upon an admittedly subjective
interpreiation, these authors suggest that the total thick
ness could approach twice this amount whereas the bo
1om of the paleo basin is projected to 3049-4573 meters
(10,000-15,000 feet). Surface elevations being near 303
meters (1000 feer), the salt mass and basin extend consid
erably below sea level. Eaton and others (1972, p. 22
conchude:

“The origin of the Luke halite is problemaric. Neither its ag
nor its specific mode of accumulation is known and--thie
interprelation of ultimate origin is closely tied to the problem
of age” '

Also:

“Inferences based on regional geclogic observations provid
some loose goidelines as to age, but they hardly serve
sharply limiting constraints.”

Eisewhere, these workers say:

“Passibly, Mesozoic and older sedimentary rocks containing
evaporites once blanketed the region and were stripped erg?
sionadly from the uplifted ranges, bat they lie buried in pla
beneath the foor of the western Salt River Valley.”

In that the Luke area is analogous to that surrounding
Hualpai Valley in northwest Arizona, the regional geo-
lngic setting would seem to be more constraining than is
recognized by these authors. The zone of the Gila Low i
characterized by a stratigraphic setting in which middie
Tertiary volcanics or coarse textured sedimentary rocks
rest unconformably on Preeambrian crystallines (Fig.
Paleozoic and Mesozoic strata likely were not present in
central Arizonz at the onset of late Tertiary basin forma-
tion. On this basis it seems guestionable that rocks of thig
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vintage could constiture a possible “mother” salt for the
diapirism these authors prefer while commenting:

“Now, however, in the light of additional data, we believe

that the salf body cun be justifiably interpreted as an: in situ

evaporite facies of the valley-8l section.”—"In the evaparite
prisnt interpeetation, only the uppermaost part of the body

world have been involved in actual doming. .7

It seems clear that the salt is confined, at least in is
upper part, by Late Tertiary Bne-graineg clastics, Like the
Red Fake deposit, specific contact relagionships have not
clearly been established, However. just as at Red Luke,
there do not seem to be compelling reasons why thick Late
Tertiary salt should not be surrounded, regardless of con-
tact types. by Late Tertiary fine-grained clastics. Figure 6
shows the gravity aromaly that reflects Luke Basin. Also
shown I8 the LISGS interpretation of the position of the
hase of ¢he Luke salt,

Only 4.0 meters (13 fest) of core has been iaken from
this deposit. Except for an overlying anhydrite (called a
Yeap rock™ hy some), halite is the overwheinung evaporite
mineral. Intercrystaliine clastios are observed but have not

53

been specifically identified. A generalized lithologic log
resulting from mterpretation of gamma ray-neutron logs
by R. J. Hite of the USGS is included by Mytton {1973,
p. 35) as follows:

Feer Lithology
&0 Anhydrite
300 Halite w/sh interbeds
2-8 th.
600 Halite  w/argillaceous
miaterial
500 Halite & halite w/arg.-
alternating
1360 Halite w/sh interbeds
less than 1-6" th.
210 Halite
100 Halite & halite w/arg.-
alternating
380 Halite w/sparse sh in-
terbeds fess than
3710 1-6' th

:) Base of salt (USGS)

® Holes-—sylt within
2000 fcet

3 mites

Figure 8, Bougua: oravity map of ihe Luke Basin (Peterson, 1888} showing the base of salt {Eaton, and athers, 1972}
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The implication of Hite's analysis is that the sequence
is stratified with halite being the predominating lithology.
Technically, should the resulting halite deposit be called
a “mass” of “body” as if it was a single, homogeneous unit
without potentially recognizable time planes? _

The gravity map of Luke basin suggests that there are
three principal directions 1o the structural grain, NS-EW-
NW. The EW trend terminates in a saddle at Phoenix that
might represent a spill point relative to other basins north
and southeast of Phoenix that are within the Gila Low.
The NW trend suggests that the cast margin of the basin
might be a fault zone. A buried pediment appears t0 ex-
tend eastward to the Phoenix Mountains. Samples from
water wells thought to penetrate bedrock in the southern
part of this zone refiect Middle Tertiary conglomerate and
biotite bearing volcanics overlain by fine-grained clastics
believed to be equivalent, in part, to salt.

On the basis of low bromine content and other data,
Eaton and others (1972, p. 23) conclude that the Luke
halite is probably of nonmarine origin”. . . . and was prob-
ably deposited in a saline lake.”

Like the Red Lake deposit, there seems to be circum-
stantial evidence to suggest that the Luke salt was depos-
ited in a continental setting in late Tertiary time largely
where it is now. Salt adjustment is indicated by both sur-
face and subsurface evidence but this is not believed to
significantly alter the basic premise presented here.

Picache Basin. The Picacho Basin (Fig. 1) recently has
become of geological interest because of the thick se
guence of ankydrite that it contains. It is about 48 kilome-
ters {30 miles) long and 14 kilometers (9 miles) wide and
trends a few degrees east of north paraliel to the Picache
Mountains that form its east boundary. The basin is also
in the Gila Low and is crossed by the northwest ffowing
Santa Cruz drainage. There is a strong suspicion that the
evaporite history of this paleo basin is closely related o
that in the Luke basin 113 kilometers (70 miles) to the
northwest,

The following information generously was released by
Exxon (oral communication, Stanley, 1973) regacding
their 3103 meter (10,177 foot) test in e, 2, T.8 8§, R.8
E., Pinal County, that spudded at an clevation of 482
meters {1580 feet):

Interval (feer} Lithology
G660 Sd. & Gravel
6602338 Clay
1615 Ist sign gvp. «'tals
2140-2220 Some halite
2335-8320 Anhydrite-thin sh stringers
83209060 Conglomerate
90609670 “Basalt”
9670-9880 Conglomerate
988O-10,177 Gruelss

Mz, Stanley indicated that the “basalt” had been dated
but that the information was not for release. However, he
did sav that it was no older than Middle Tertiary. Pollen
found in gypsum at 5391 meters (1940 fect) in a nearby hole
was declared Plio-Pleistacene by King (written communi-
cation, 1972). Of additional interast is Fastwood’s work
(1870, p. 62-63) on the volcanic units in the Sanmaniego
Hills at the southers end of the Picacho basin, less than
32 kilometers (20 miles) south of the Exxon test. Five
potassium-argon ages are cited ranging from about 15 to
22 m.y. on andesites and basalt. On the basis of two deter-
minations Cerro Prieta basalt, which in places is overlain
and underiain by conglomerates, is dated as 17 to 22 m.y.
This age range is late middle Tertiary and if the “basalt”
in the test hole is of this viniage, then the anyhdrite se-
gquence is likely late Tertiary in age.

Reltef on the Precambrian gneissic basement surface
utilizing the high point on gneiss in the adjacent Picacho
Mountains and the low point in the Exxon fest, is near
3963 meters (13,000 feet). However, the test might net
have probed the deepest part of the basin and there is no
reference surface above the outcropping gneiss. According
1o M. Stanley there is no evidence of marine activity in
the basin nor is the anhydrite noticeably disturbed. The
dbove data support the idea that has been stressed 10 the
effect that Pakeozoic and Mesozoic strata were removed in
the Gila Low, and elsewhere, prior to the late Tertiary
Basin and Range orogeny that produced partially closed
basins in which thick evaporites, largely hakite and anhy-
drite, accumulated.

Evaporites occur elsewhere in the Gila Low. A recent
geothermal test in Sec. §, T.2 &, R.& E., between the
Picacho and Luke basing, bottomed below 2744 meters
(2000 feet) in voleanics, The following information was
released by Mr, Austin {oral communication, 1973). The
surface elevation is 408 meters (1338 feer). An evaporite
interval is indicated between the depths of 698-1155 me-
ters (2290-3790) consisting of anhydrite, probably some
hatite, and reddish clastics, Anhydrite constitutes most of
the interval between 698-796 meters {2290-2610),

Elevations an the two anhydrite tops, in the Exxon test
and the geothermal test, are 236 meters (773 feet) below
sea level and 290 meters (932 feet) below sea level, respec-
tively. The elevation of the anhydrite over the Luke salt
is, on the other hand, 87 meters {285 feet) above sea level
which is 377 meters {1217 feet) higher than that in the
geothermal test. I, as it seems likely, there was an inte-
grated svstem of drainage, lakes, and evaporites in the
Gila Low, it is probable that the Luke basin was near the
lower end of the system recetving chloride enriched wa-
ters. The higher elevation of the evaporite top at Luke can
be explained in several ways: {1} evaporite accumulation
fasted longer sach that the upper part is equivalent to clays
that overlie the evaporite in the vicinity of the geothermal
well; (2} the salt has bulged upward; or (3} both of these,
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Thick Evaporitas

On the basis of data in hand, though not developed here,
it seerons fkelv that both fuctors are involved, There is
reason to think that the salt top ut Luke might well be at
least 183 meters (800 fect) higher than when if was onigi-
nally deposited.

CONCLUSIONS

The geclogic histosy of thick halite and anhvdrite de-
posits being discovered in Arizona valleys (basing) is of
mirch interest. Although the final story of their genesis is
not yet available, the general geologic setting does tend 1o
seversly restrain the range of geologic hisrory applicable
fo their origing. Fucthermore, explanations of “thickness”
should be examined ia the perspective of Late Tertiary
Basin and Range history and possibilities. [t secems most
Hikely that these three thick evaporite deposits are of Late
Tertiary age and that they represent deposition 1 a com-
plex system of continental intertor basins. The Loke salt
most likely has or s andergoing adjustment but this is
viewed as an effect and nor a principal cause of thickness,
There 18 much of interest stitl to be learnad about thick
evaporites in the Dasin and Range province of Arizona,
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