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CHAPTER I INTRODUCTICH
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Location

Ruin Basin is in Gila County, Arizona, about 15 miles north-
west of Globe, The area mapped is rectangular and covers about 7
square miles, The bounderies are as follows: on the north latitude
33°=30', on the east meridian 110°-52'=30%, on the south latitude
330-27’-30”, and on the west meridian 110°-55' (P1l, 1).

The position of Ruin Basin in relation to the State of Arizona

is indicated in Figure I, The Basin lies one and a half miles west
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of the Apache Trall on the Gerald ¥ash Hoad that can be traveled by

automoblile,
Physlography

The Ruin Basin area is in the "Basin~fange™ province, or the
viiountain Region™ of Hansome (1903, p. 10} which is typified by block-
faulted mountains, On a small scale, this area displays some of the
typloal features of Basin-Range topography.

Ruin Basin was once a horst of fast-~weathoring granite., It was
surrounded by blocks of more registant sedimentary formations, =fter
ruch weathering the topogrephic relations were revsrsed; the former
horst is now the trough which forms the largest physlogrephic feature
ir the area, It is two and three-guarters long and one nile wids, and
has a north-westerly trend (Pl. 1),

Hortheast and southwest of Ruin Basin are rugged wountains com=
posed primarily of pre-Cambrian sediments, Devonian limestones, and
intruded diabase, Rocks of these two localities are stratigraphically
higher than those of Ruin Basin, for they were downthrown relative to
the horst during the major block faulting.

Along the west side of Ruin Basin, but scparated from it for
most of its length by older formations, is 2 =mall graben, 8CCO feet
long end 1000 feet wide, filled with Gila conglomerste (Ple 1), The
northern third of this graben has little topographic expression, but
the southern two thirds shows & distinct trough., Southeast of Ruin

Bagin is a large area of intruded diabase that has moderately rugged
Nlief »



The main drainare is through Gerald Yasl. which runs eesterly
across the central part of the area, and thence into Pinal Creek, a
mile=end-a~half beoyond the boundary of this area, Tributaries of
Gerald Tash extend northwest along Luin Dasin, south toward Sleeplng

Beauty Peak, and southwest toward Flatop ilountain (P1, 3).

Clinate

The Euln Basin area is semi-arid wilh a nean annuasl temperaturs
of about 63° F, and a range from 1°F o 120° ¥, The mean ammual rain-
fall is about 11 inches. Host of the precipitztion comes in *the Torm
of violent thunderstorms in June, July, und sugust, and in rains of
November and Dedember, Important climstic factors in rock weathering
nay be mechanical disintegration dus Lo extreme and ranidé change in
tenperature between day and night, and during rains; and the rapid
abrasion by fractured or disintegrated rocks during tines of heavy
cloudbursts, Chemical disintepraticn, mainly due to hydratien, 1s
also important. Longwell, Xnopf, and Flint (1945, p. 23) disregard
rapid changes of temperature as a factor in weathering in an arid
regicn, They base their conclusion on results of laboratory experi-
ments, The present writer does not believe ihe experinents vroperly
elmulated the conditions in rature and thercfore retains the older
theory that rapid changes in temperature arc a factor in weathering

in an arid region,



Indian Ruins

Indian ruins in the basin area are responsible for the name "Fuin
Basin®, These ruins represent cultures of many centuries ago when prini-
tive Indians roamed the region. Location of Indian ruins 1s shown on

(Plate 3).

Wistory of Uiningt

The mining history of the Globe regicn is colorful and intimately
connected with the activities of the Ticrce Apache Indian tribe that
dominated the area before the coming of the white man. The isolation
of the mountains and the predatory Apaches who lived in the region kept
even the hardy prospectors out of the Globe regicn until 18574.

The United States Army temporarily subjugated the Indians in 1374,
and opened the way to a party of nrocpectors that crossed the Pinal
Mountains from the west and located the Globe clain {now lmowm as the
014 Donminion)s On their return to Flerence, menmbers of the same party
located the Silver King Hine” which became the first large silver pro-
ducer in the district,

Other camps that soon after spranc into existence were hRamboz,

1 Principal source of data is Lansome (1901).

2 Silver King mine is actually outsice the Globe quadrangle, but
1t was a great influence in encouraring vrospecting around Globe.




Cottomwood Springs, Richmond Basin, Hatsonville, and Heliillanville,
These cemps all produced high-grade silver ore., During 1878 and 1879,
ralds of the Apaches under Geronimo and Victoric kept the miners in a
state of constant anxiety, but the settlement at Globe was never actually
atiacked.

Globe remained a silver camp until 1883 when silver ore production
began to decline, At that time, there were 12 mills in the vicinity
treating silver and gold ores, bul by 1887 these ores wers exhausted.

First notice of commercial copper ore was in 1878, and by 188,
ocontimious copper production was achieved by the 0ld Dominion mine at
Globe. . The copper ore bodies at Liami were first worked about 1901,
although steady producticn of copper was not reached until 1606 when
the Inspiration Mining Company became well established. In 1907 the
Klaml Copper Company was formed and began operation,

In 1922 the Globe=Miami distriet produced 25 percent of Arizona's
copper, 10 percent of the copper production in the United States, and
6 percent of the world's total production {Callkin, 1922, p. 11)., At
that time it ranked fourth in the world, being surpassed only by Butte,
Lake Superior, and Bingham, The (1d Dominion mine at Globe ceased pro-
duction in 1930, but the mines at lMiami are still large producers,

Previous Inve stigationl

l. Calkins, F, E. (1922), The Globe-iiiaml district, past, present,

1. In U, S, Geological Survey Professional Paper 115 by Ransome (1919,
PP 22-25) is an amotgted bibliography of 66 papers which are related
o the Ray-Miami region, but are not pertinent to the study of the Ruin




and fotare, Arisona ltin, Jour, vol. 5, no. 23, pe 11,

A rief discussion of the Globe-liiami district as it compares in
produstion with other copper camps.

2. Copper Resources of the World (1935}, 16th Int, Geol. Con-
gress, vol. 1.

A brief description of the ors deposits.

3, Darton, N. H. (1925) A resume of Arizona geclogy.

Undv. of Ariz, Bull, 119, pp. 240=-242.

Condensed sketch of Globe Hills area,

4e Davis, W. . (1925) "he Basin-Range problem,

Rat, icad, Sci, Proce vol. 11

A gemeral discussion of structure and physiography.

Se Geﬂera.l geology and sumary of ore deposits of the south=-
weste (1932) 16th Int, Ceol, Congress Guidebook 14,

Describes the geologle features rolated to the occurrence of copper
deposltis in ths Southwest,

6. Gilbert, G. X. (1875). U. S. geographical and gesological survey
west of 100th meridian,

Physiographic descriptions and Gila conglomerate named.

7o Gilbert, G. K. (1928). Studies of Basin- Range structures,
U, Se Gool, Surv, Prof, Paper 153,

Structural interpretation of the Basin Ranges,

8. FKnechtel, M, N, Geologic relations of the Gila conglomerate
in southeastern Arizona. (1936), Am, Jour. Sci. 5th Ser. vol. 3l.

A discussion of the Gila conglomerate,




9. Lee, 7. T (1905) Underground waters of the Salt River

Valley, Arizona. U. S. Geole SUrvV. 7. SeFe 135,

Pesaription of area near Phoenix, doss not extend to Ruin Basgin
areks .

10. Ransome, F. L. (1903) Geology of the Globe copper district,
Arisom, U. S. Geol, Surve. Prof, Paner 12,

Excellent original description of rocks in the area, and first
mapping of the Ruin Basin area on scale m— « Contains a few
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axryors in rock correlation.

. (1904) Description of the Globe quadrangle,
Arisona, U, S, Geol., Surv, Folio 11l.
Excallent maps, some of which are not found in Professional Paper

12,

12, (1910} Ceolorr ot Globe, Arigona. iHin, Scd,
Press. vol. 100, DD 256"2570
Brief description of geologic setting at Globe,

13, ~~ {1911) Geology of the Globe district,

mzom, Hin. SCio PI'G‘SS. Wl. 102, pp. 747"7480

Brief additional material to article in 191C.

1. (1919) “he copper district of Ray and ifdami,
Arizona. U, S, Geol, Surv. Prof, Paper 115.

Corrects several errors of Profesgional Paper 12; but does not cover
the Ruin Basin area with new larger scole mep. Also general strati-

graphy and correlation between Miami and Koy, Arizons,




CIAPTER 2 GZIERAL GZOLOGY

LRREY

In the following sections of this peper, the sedimentary formations
and igneous bodies are described. The Gila conglomerate is given spe-
cinl consgidsration because of a controversy over its correlation.
Regionel and local structures are discussed with empheais on the relation-
ship bstwean diabase and faulting, Trosion, ground water, and mineral
depogits are briefly discussed.

Sedimentary rocks

Pre~Cambrian Apache group sedinentary rocks form the bulk of sedi-
mentary formations in the Ruin Basin area. From oldest to youngest
this group includes Scanlan conglomerate, Ploneer shale, Barnes con~
glomerats, Dripping Spring quartzite, and Mescal limestone.

Other sedimentary formations present are Devonian Hartin lime-
stone, Miselssipplen Escabrosa limostone, Tertiary (?) Gila conglomer-
ate, and Quaternery alluvium, The columnar section (Pl, 4) and the
eorrelation chart (Pl. 5) are in ithe pocket. A measured section of
each formation appears at the end of this divislon of the revort

(ms M }o
Scanlan conglomerate

The Scanlan conglomerate is the oldest member of the Apache group

and overlies the Ruin granite in the Ruin Bagin area. It ranges from




: 1“5 foet in thickness and forms a cliff or ledge whexever it out~-
' m In places its presence is obscured by talus from the Ploneer
shale above,

The writer belleves the Scanlan conglomerate was deposited on 2
peneplained surface of Ruin granite which was mantled by a residual
regolith developed by subasrial weatheringe The regolith, which is
oouposed of wnstratified weathered granite, remained on the peneplain
where not removed by the agents that deposited the Scanlan conglomer-
ates A regolith similar to the one in Ruin Basin is the ep-Archean
regolith in the Grand Canyon (Sharp 1940).

The weathered granite below the Scanlan conglomerate is con=
sldered part of the Ruin granite for it has decomposed in place, For
additional detail about the Ruin granite-~Scanlan contact refer to sec~
tion on Ruin granite (page 63 ).

In pome places the Scanlan conglomerate is difficult to dis-
tinguish from the weathered granite because they both contain many of
the same minerals; namely, large feldsper crystals and quartz grains.
The general color of both the weathered granite and the Scanlan con=
glomerate is moderate reddish orange, The main difference between them
is that the stratified Seanlan is quartzitic and contains large, poorly
rounded fragments of white, gray and black quartzits, vein quartsz, and
schist; whereas, the weathered granite lacke these features, Some layers
in the conglomerate have a fine-grained, black matrix of silica, but in
general, the matrix is coarse-grained and arkosic,

The Scanlan conglomerate is interpreted as having been formed in
& large shallow bamin of short duration, for the following reasons.



It is found over a large area 1in southeastern Arizona, and it ia
neither crose-bedded nor of great thickness.

The Boanlan depositing waters did little transporting, for they
only concentrated the coarse nmaterial picked up on the peneplained sur-
faoe, The mineral composition of the conglomerate always reflects the
oomposition of the wnderlying rocke In Ruin Basin, the Scanlan con=
glomsrate overlies granite, hence the matrix is arkosie., Outside Ruln -
Bagin where the conglomerats overlies schist, the matrix is composed
primarily of fine-grained schist (Ransome, 1919, p. 39).

The Seanlan conglomerate apparently grades upward into the Pioneer
shals, for the basel beds of the Plonser contain many of the same mineral
oonstituents as the conglomerate, but the Pioneer shale differs from the
Seanlan conglomerate in that the shale is finer grained and darker coior-
ed, Because of its thimmess, the Scanlan conglomerate ia included with
the Pioneer shale on the geologic mape

Good exposures of Scanlan conglomerats are few in the Ruin Basin
aror, A suall outcrop occurs in the east central area about 1000 feet
north of bench mark 3539 near the road (Pl, 1). A eimilar outerop is
3300 feet pouth of this bench mark, Within a quarter-mile north of the
oentral margin of the area mapped is an excellent outerop ( Pls. 6 and
T)e Another excellent outerop occurs on an igolated peak one-half mile
‘Muth of ths southwest corner of this area, These two occurrences out~
&lde Ruin Basin are discussed in the section on Ruin gramite, and
!luured sections of the Scanlan appear at the end of the divielon on

m?ary rocks.




m Ploneer shale is composed of beds that are various shades of
rod, and it attains a thickness of about 160 feet, The name shale is a
wiandmer, &s applied to the mapped area, for much of this formation con-
asts of arkose, quartzite, and siltstone., The Pioneer ia relatively
jess resistant to weathering than the conglomerate, and thick-bedded
quartsites of the Apache group, so it weathers to & slope in most places.
he mopt dlagnostic characteristics of the Plonser shale 1s the presance
of elliptical light bufi to green spots (Pl. 8, i), Hany beds also
ocontain tiny particles of shiny mica.

Most of the Pioneer shale is belleved to be marine in origin, but
distinotive crose-bedding was observed in the lowaer arkose bed of the
sedtion measured southwest of the Ruin Basin area, Also, several occur-
rences of beds with rain and hail impressions were found in the Pioneer
sbale (F1, 8, B). Apparently, at least soms of the Pioneer shale is
not sarins,

The uppermost 60 fest of the Pioneer shale is composed of maroon,
thin-badded shale, The Iormation is conformably overlain by the Barnes
conglomerate which mekes a siriking contrast in appearance owing to the
gréater resistance to weathering and the coarse texture of the conglomer-
ates A measured section of Ploneer shale appears at the end of the sec-
ton on sedimentary rocks (pages 48-52).

Bost of the Pioneer shale in the Ruin Basin area crops out in the
rtheastern quarter. It occurs together with the Drippdng Spring quart-
xlte in fault blocks that have been jostled and tilted during intrusion



" of diabame. Dus to axtensive erosion since the diabese intrusion, the
M appearance of these formations is that of blocks floating in a
o ct';dt‘l‘hlae (Pls. 1 and 2).

Two large outcrops of Ploneer shale ocour near the southern limit
of exposed grenite. Apparently the dlabase was intruded along the top
of the granite and generally lifted ths Picnser away from its contact
with the granite, Locally, however, diabase is absent between the

Pioneer ehals ard the granite.

Baynes conglomerate

The Barnes conglomerate is light brown, massive, and ranges from 5
to 35 feel in thlckness. It is composed meinly of well-rounded quart-
rite pebbles which are white, rod-brown, brown, gray, pink and red and
smrse Jaspar, These gravsls range from pebble 4o cobble size, The mat-
rix is 1ight brown, arkosic and ranges in texture from sendstons to
quartzite. ﬁeneement is £firm and siliceous, and the formation weathers
to form a oliff,

The Barmes conglomerate is the best marker horizon in Ruin Basin,
Where the conglomerate is cut by faults, some of the pebbles are sheared,
&nd in many of these, he halves are later cemented together askew
(P, 9),

The Barnes conglomerate apparently overlies the Pioneer shale con~
formably, This apparent conformity mey represent a non-apparent discon-
formlty, for the conditions of depositlon of the Pioneer shale must have
been copsiderably different from those of the Barnes conglomerate, A




oonsiderable thickness of the upper part of the Pionser shale is com-
posed of the same type of rock, so many feot of shals could have been
sroded off without noticeable effects Also the fact that the conglomer-
ats ranges in thicimess from 5 to 35 feet in a horizontal distance of
2000 feat suggests thal it was deposited on an undulating surface,

Based on the evidsnce giver above, the writer concludes that some Fion-
ear shale was ereded off before the Barnes conglomerate was depositeds

The upper contact of the Barnes conglomerats is gradatdonal with
the Dripving Spring quartzite, for there is a gradation of types up~
ward, Beds in the uppermost part of the Jarnes conglomersate alternate
with beds of quartzitic arkose which are ldentical to the lowest beds
in the Dripping Spring quartzite, The boundary between these for-
mations has arbitrarily been seleoted as the top of the uppermost con-
glomerate bed,

Outcrops of Barnes conglomerate are abundant in the eastern half
of the Ruin Besin area, A spectacular cliff of this rock occurs near
the eastern border of the area on the north side of Gerald ¥ash Roed,
It forms a 35 foot vertical cliff that extends for several hundred
Toot; it is 100 feet above the roac and much faulted, btut the texture
of the conglomerate is easily recognizable even from a distance. A
méaswred section of Barnes conglomerate appoars at the end of the
seotion -on sedimentary rocks (page 53 ).

Dripping Spring quartzite

The Dripping Spring quartzite is divided into an upper and lower



part on the basis of different lithologic characteristica. The lower
part is composed of greyish orangs, coarse-grained, moderately thick-
bedded axdvsic quartsite with eross-bedding, and ripple marks; it
westhers to & resistant cliff (F1, 10)., A whitish gray, massive quart-
:ih,wfn‘bthickmksthetopoftha lower part which bas a thick-
ness of 200 fest.

The upper Dripping Spring quartzite 1s composed of a light gray
to yellow gray and red, fine-grained, thin-to thick-bedded, argil-
laceous quartsite which weathers to a slope (Pl, 11), Many of the
tiicker gray beds have thin hematite-red layers of quartzite (Pl, 12,
B)e In & few places, the upper Dripping Spring forms a cliff; these
umeual cocwrrences may be due to local compressional metamorphism,
or parhaps local cementatlon, Ths thickness of this upper pert is

470 Leot,
In the lower psxt of the Dripping Spring quartszite, the diag-
nostio features are cross= s and, in places, rippls marks, where-

as the wpper part is characterized by thin, red beds and red talus
slopes,

Dripping Spring quartzite erops out around the periphery of the
area, but it is most extensively represented in the northeast quarter.
Togother with the other members of the Apache group, this formation is
broken into fault blocks which have been intruded by disbase (Fls. 1
and 2), Measuwred sections of Dripping Spring quartszite appear at the

end of the section on sedimentary rocks (pages 53-57)




The Mescal limestons is the youngest formation of the Apeche group,
axd 1t lies conformably on the Dripping Spring quartzite. The limestone
19 medium to light gray, and fine-grained, The bedding is thin, and the
formation attains a thickness of about 160 feet in the Ruin Basin area.
Thare ths Mescal has been intruded by diabase, it is conslderably ser—-
pentiniped; in other places, the limestone is silicified (P1l. 12, A).
e weathered suxrface is light gray, moderately rough, and forms resis-
tant c2iffs (P1. 11). At the base of the Mescal limestone are two thin
beds of aphanitic black silica each about O,1 foot thick and separated
by cne-and-a~half feet of silicifled limestons, The black beds contain
mmercus spherical concretions or amygdules 2-5 mm, in dismeter with cal-
cdte around the periphery and quartz in the center (P1l. 13)., These thin
beds cover an area of at least one square mile, The relationship of the
black beds to the strata above and below is somewhat obscured in the
field because the silica outorops in all places form slopes, In soc far
&s oan be determined, the silica appears to have a conformable relation-

Two modes of origin are suggested for the black asilica beds, bub
.noither is free from serious objection, The beds might have originated
&8 #1115 of vesicular basslt which was intruded between the Dripping
Spring quartzite and the Hescal limestonss Later, descending solu-
Uons carrying caleium cerbonate from the limestone partly f£illed the
verlcles with calcite, When the mescal limestone later was silicified,
solutions also silicified the basalt and completed filling the vesicles.
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4@.’ madn difficulty with this explanation is the implausibility of very
thdn igneous intrusions covering so large an area,

A second explanation of the formatlon of the black silica beds is
that chert layers were laid down on the Dripping Spring quartzite and
above the basal one-and~-one-half feet of Mescal limestons. By some
process, posaibly by the decomposition of organic matter, gasos seeped
into the silica gel as it accurulated. Decause of the demsity of the
gflioca the gas bubbles were entrapped, This process is similar to
that of siudge produced by well=-drilling which, when camed and allowed
to set, may result in a sediment {i1lled with vesicles.

After the vesicles were formed in the chert, some quartz cry-
stalliged in them. Later, solutions charged with ecalcium carbonate
descended from the limestones and completed the £i1ling of vesicles,
Ths objectlons to this explanation are that chert with amygdules is
rare; that a source of gas must be accounted for; and that the calcite
usually forms the periphery of the amygdule so it was probably deposited
before the quarts core,

Eany of the Mescal lizestone beds are very thin, ranging from 3
to 40 millimeters and have considerable lithologic wariation, 4
meagured section of Nescal limestone appears at the end of the sectlon
on sedimentary rocks (pages 54=57 ).

The Heseal limestone ic a favored horizon for the intrusion of
dlabese sills, many of which, in the western part of the area, axtend
for more than 1000 feet (Pls. 1 and 2). In nearly all places, llme-
stons above the intruded diabase 1s highly serpentinized. The whole
Tock is not altered but bands of serpentine one or more inches thick




sre formed botwasn beds of relatively waltered limoestone (Pl. 14, A).
Yhere petanorphism or alteration is very intense, ehrysolite, the
asbestos form of serpentins, occurs, Asbestos prospects are present
(F1. 3), bt nons sre deposits of commercial grade. The seams of
asbestos are, in most places, less than one ineh thick, and, are not
contimwus (Fl. 14, Be

A detailed discussion of the alteration of the MHescal limestone
appears in the section on diabase; also a discussion of the asbestos
dspoeits appears in the section on mineral deposits,

Hartin limsstone

Tha Hartin limestons of Upper Devonien age rests umconformably on
various members of the Apache group in the Ruin Basin area, In the
western part of this area a thick s1ll of diabase inkruded below the
Bartin 1imestone gives Devonian outcrops sn isolated aspect on the
goologic map ( P1, 1), The Mertin formation is composed of two parts,
the upper which iz limestone, and the lower a series of alternating
canglomerate, quartzmite, and limestone beds,

The basal wmit of the lower part of the Martin limestone is com-
posed of a red, coerse, thick-bedded, arkoslc conglomerate, Layering
in this unit is expressed by slight chenge in color and by pebbles
Lring with their flat side in the bedding plane. Above this unit are
limestone conglomerates, limestones and thin-bedded, brown quartzite,
The limestones and conglomerates are cf various shades of red, and
&re mainly thick-bedded, Together they compose most of the 116 foot




 of the lower member of the Martin limestone (Pls. 15 and

e

Btoyenow (1948, p. 314) reports on paleontological evidence that

| mmof Devonian strata, in at least two southeastern Arizona
Jooalitiss, ere equivalents of the Cedar Valley limestone and Indepen-
denws shals of Iowa, The implication is that these lower parts of
the Devondan strata are oldsr than the Martin limestone, and ghould
not be inelnded in it. In the Ruin Basin area no diagnostic fossils
have been found in the lower part of the Devonian strata so they are
pot sepavated frem the Hartin formation,

Limestons beds of the upper part of the Hartin limestone in
Ruin Bagin have various shades of gray and are moderately fossili-
farous, The fosslls are mainly brachiopods, cup and colonial corals,
axd erinoids (Pl, 17). The total thickness of the upper member of
the Martin limestone 1s about 100 feet.

The limestones of this upper part are thin-to thick-bedded, fine-
to coarse-grained and moderately resistant to weathering, Near the
top of the Martin formation is a persistent, light browm, fissile
shals bed which ranges from 1 to 30 feet in thickness and is the best
marker horizon in the Paleozoic section of this area, Meagured sec~
tlons of Martin formation appear at the end of the division on sedi-
mmtary rocks (pages58-62 ),

At the base of the Devenian section, in most places, beds are
cemsiderahly brecciated (Pl, 16, B), The brecciation appears to have
Tegulted from bedding plane movements, and diabase has been intruded
along this plane in many places ( P1, 18).
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m that cmused the bedding plans movements may have been

. oougw  Larenide stresses, or possibly stresses caused by forceful
;‘ % 'Id dfabase into the area, A more detailed discussion of
mntm.smappeu-a in the sections on regional and local

' ghructure, The bedding plane movements tock place befors the dlabase
m reached the Devonian strata, because the diabase is unhrecciated
in most plases, The light brown, fissile shale near the top of the
Dovordsm formation aleo shows results of considerable bedding move=-
mmts Jt is sheared and crumpled, and in many places it changes rapid-
1y in thickness dus to squeesing.

In the southeastern part of the Ruin Basin area the lower part of
the Martin limestone is missing and the upper part rests on Dripping
Spring quartzite., The Martin limestone has been partly removed by
erosion in this locality, A few erosional outliers have been left
beyond the main outerops of Devonian strata (Pl., 1), This removed
position coupled with the hreccia at their bases gives these outliers
the appearance of klippen, Actually, they are not considered klippen,
for the movements along their bases were not of thrust proportions.

In the southeastern corner of the Ruin Basln area are several
eutorops of Devonian strata, These heve been considerably faulted in
this locality, Two of the outerops outline the most consplcuous anti-
oline in this area (Pls, 1 and 3),

Localities where Martin limestona occurs south and southwest of
the Gila graben, including the small outcrops south of Gerald Wash
Road, contain both upper and lower parts of the Martin limestone, All

these outerops are underlain by sills or irregular masses of diabese,
®d most of the basal beds are conaiderably brecciated. These outerops
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of Mertin limestons are cut in many places by faults. The major ones
which gtrike northwesterly are shown on the geologic map (F1l, 1), but
many winor faults cannot be shown because of the amall scale.

Horth of the Gerald ¥ash Foad are several outcrops of Devonian
strata both east and west of the Gila graben. These cutcrops are com-
posed only of the wpper member of the Rurtin limestons, and they liie
on thick sills of disbasse, Bast of the Gila graben, outcrops of Martin
1imestone are faulted on two sldes with the result that Gila conglomer-

abs lies on the west side, and Ruin granite on the east of these out-

aropss

Bascalrose limestons

The Lower Missisuipplan Escabrosa limestone overlies the Hartin
Unmestone conformably. The Dscabiosa is olive gray to whitish gray,
and is fine-grained with a sugary texture. kuch of the limestone
weathers to a characteristic yellow gray surface with large sherp-
edged pits and fornms cliffs (Pl, 19). Some of the beds contain chert
m&ﬂn as muach as 10 inches in lenglh which weather out in relief form-
ing a very rough surface, The thickness of the Escabrosa limestone ls
sgtimated at 200 feet but no complete section exists in the Ruin Bagin
area (pages 60-62),

The Escabrosa limestono in the Ruin Basin area is sparsely
foeslliferous, the fossils being mainly corals and brechiopods, Few
Masissippian fossils were found in situ, Wost of the Escabrosa out
'ﬁvm in this area are erosional remmants (Pl, 1),




. The largest outcrop of Mississippian strata in the Ruln Bagin area
ig in the southeastern corner, Here the Escabrosa limestone overlies
Hertin limestons in some places, and diabase in other places. Judging
by the outorop shown on the geologic map, the thlckness of the Escab-
rosa sppears to be ovexr 300 feet in this locality, but actually 1t is
less, This is because the area is extremely broken up by repetition
faults of small throw and the sectlion 1g partially repeated many times,

In the south~central part of thse Ruin Bagin area, Escabrosa lime-
stons is faulted against dacite. Ths fault probably represents re-
ewrrent movement along an old plane, for the northwest extension is
£111ed with & diorite porphyry dike considered pre-decite in age, On
the geologlc map (P1l, 1) this fault locks like a possihble extension of
the fault forming the west slde of the Glla graben. Thls extension is
not probable, for the west szide 1s dovnm=thrown in the Egeabrosa line~
stone locality, whersas the east side is downthrown in the graben. Near
its southeastern edge, the Escabrosa linestons outcrop is covered by a
saall remant of dacite. As no Pennsylvanisn strata are found beneath
this daeite remmant, the beds of Pennsylvanian age must have been eroded
off before the eruption of the dacite, A normal northesouth fault in
the dacite exposes Escabrosa limestone below the dacite with no Pexmsyl~
vanian strata present,

Several small ocewrrences of Escabrosa limestone, conformably
overlying the Hartin limestone, are present in the southwestern quarter
of the areas In two localities the Escabrosa limestone borders the Gila
graben on the east, The more southerly of these two outcrops is long
& narrow, and 1s faulted against Ruin granite on its east side (Fl. 1).
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(41a conglomerate

The Gila conglomerate in the Fuin Basin area occupies & northesouth
trending trouvgh formed by a graben which 1s 8000 feet long and everages
about 1000 feet in width (Pls. 1 and 2), The attitude of the beds
vardes widely, but the rather steep dip tends to be into the north-
pouth axis.

The Glle conglomerate ranges in color from tan to whitish gray. It
is minly thick-bedded, but weathers to a uniform slope, The matrixz is
tan te rown and ranges from sand to clsy in grain size., The calcareous
cement is wesk to moderately firm, The moderstely rounded gravel is
oompoged of rocks from all older formations, but with a predominance of
rocks from the formations outcropping in the immediate vieinity. The
gravel ranges from pebble to cobble mize, The maximm estimated thicke
ness of the Glla conglomerate in the Ruln Basin area is about 420 feet

(1. 20),

°b30¢'33 to calling the conglomerate in the Globe area the Gila conglomer=-
ete, To help clarify this situation, the following discussion is present-
od,

Ge Ko Gilbort (1275, pp. 540=41) described and named the Gila con-
glomarate, Mis description is as follows:

"A gystem of valley beds, of which a conglomerate 1s the characterw
istic member, are exhibdted in section along the gorges of the upper
@le and 1ts tributaries, The boulders ave of local origin, and their



Muﬁon from partieular mountain flanks is often indicateq by the
>ﬂ;”g of the beds, Its cement ig calecareous, Interbedded with it are
m of slightly coherent sand, and of trass, consolidateq decomposed
einders, and sheets of basalt,.., one thousand feet of beds are frequent-
1y exposed, and the maximm exposure on the Prieto ia probably 1500 feet
see Begimning at the mouth of the Bonito, below which their distinctive
character 1is lost, they follow the Cila for more than 100 miles toward
ite source, being last seen a little above the mouth of Gilita, oOp the
8an Frencisco they extend 80 miles ++s Where the Gila intersects, the
froughs of the basin range, as 1t does north of Ralston, the conglomer=
&te 18 continuous with the gravels which occupy the troughs and floor
the desert plains, Below the Bonita it merges insensibly with the
detritus of the Pushlo Viejo Desert (San Simon Valley)s It 1s indeed
one of the Quaternary gravels of the desert interior and ig distingui sh-
o4 only by the fact that the water courses which cross it are sinking
thenselves int, it, ang destroying it instead of adding to its depth,n

The next use of the term Gila conglomerate was by Ransome (1903,
Ps 48) 1n Ma report on the Globe Copper Distriet, He describes the
Pormetion as "identical in character ang origin and in part directly
sontimmous with thoge noted by Gilbert." The Gila deposits surround
Wobe and oooupy tne trough between the Pinal Mountains to the souty
*d wost, amd the Apeche Hountalns to the north and east. Ruin Basiy
is located on tne southwest flank of this trough (P1. 20, 4),

The &xtension of the Gila conglomerate by Ransome seems waliq
in Meht, of the dapinissoy °f a stratigraphic unit by the "Comtttes
O Btratigrapyi, Nomenclature” (1933, p, 422) which states; "On the
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-that eimilar lithologic constitution shall be the essential

. in extension of a name away from its type area, and that differ-

Yied for eartographic purposes to a lithologlc unit which elsewhere
ths type locality, includes a greater or smaller siratigraphic

onglomerate: In the Ruin Basin area are
mpa.rate occurrences of Gila conglomerate., The smallest of these
mdg‘avel in a saddle along the eastern margin of the area
1). This veneser 1s belleved to represent a remnant of a former
_more extensive deposit, largely removed by erosion,

“ L lm.'ge body of Gila conglomerate is located along the western
-uginor the Ruin Basin area (Pl. 1 and cross-section A-A' Pl, 2),
Here the conglomerate overlies both dacite tuff and diabase, This
situation is interpreted as the result of a basin eroded in the soft

into which tuff and dacite were deposited, Erosion later strip-
st of the dacits, and exposed the diabase. However, a few

of dacite and part of the underlying tuff were not removed.

ng this erosional period, & second trough was formed in this lo-

e Later orogenic movements gave rise to the eycls during which
041a conglomerate was deposited in the trough over the diabase
remnant of tuff, At the close of the perlod of deposition, the

and thickness of the Gila were probably greater than now. The
thickness of the conglomerate in this locality is about 100




3 4n & long marror trough located in the southwestern quarter of the
arei (P1s. 1 and 2, cross-sections A-A' and B-B'), In the recent past,
w formation extended over a much greater area than it does today,
for the trough represents a graben which is down~faulted at least 300
foet, an estimate based on the present vertical exposure of Gila in the
doun=fanlited block, There is a difference in slevation of over 300
foot between the central part and the northern end of the trough, and
adiﬂme in elevation of 275 feet between the central part and the
n‘:ﬂ:ﬂn end, The attitude of the beds 1z somewhat inconsistent, but
the trend of the dip in most pleces ig into the northesouth axis of the
4trough, This general dip may be partly due to drag along faults that
form the graben,

Two possible modes of origin are suggested for the Gila graben.
It may have been faulted after the deposition of the Gila conglomerate
or the trough (graben) may have been subsiding during the deposition of
the eonglomerate,

The relatively straight line contacts between the Gila conglomerate
Clll the eurrounding rocks suggest that the conglomerate was faulted
Glﬂmt them, In the past, Cila conglomerate probably extended over a
sonsiderably greater area than it does nowe Erosion has had enough
tine to almost completely clear away Gila conglomerate deposits where
they were not protocted in down-faulted blockss

" Bad the conglomerate been deposited in a stable trough, the dip of

 beds toward the center would not exceed 35° (maximum angle of
sition for gravel), as it does on the east side in the southern half
aben where dips of 55° and 70° are recorded (P1. 1), These
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"gunlting of the conglomerate during or after deposition. Berdering

the west gide of tbe graben near the southern end, 2 srmall body of

Gila conglomerats horizontally overlies the Martin limestone (P1., 1),
499 comtact between this body snd the graben is feuwlted and the beds

ht}m graben dip 35° castward very near this contact. This small

041a-Yody 1z interpreted as a remmant of a wider-spread Gila deposit

| ~ thet existed bofors the graben was faulted, or beyond the limit of the

Psbhle comnt study: Pebble counts were made at two places
within the Gila trough, The first was on a low ridge in the central

part of the graben just north of the Gerald Wash Road near the 3751 bench
mrk, The second count was made on a bench above a ¢liff at the south-
e end of the trough, 100 feet east of the creek bottom. A compila-
'?Tﬁ-‘t’ibn of ths data obtained through this study appears in Table 1,

- 4At"the mid-graben locality, pebbles in the Gila conglomerate
m to have heen derived from nearby outerops. About 600 feet east
of whare the count was taken are dlabase, Dripping Spring quartzite,

P:m«am@, and Barnes conglomerate, end rocks from these formations

/MGT1oe most of the pebbles counted (PL. 1 and Tablo 1),

Diaka were the most abumdant pebble shape represented in the

‘oomts of toth large and smll gravels, The other throe shapes follow-

ol & &lrferent, sequence of relative abundance in each group. According
Prwhotel (1939, p. 271), the shaps of a pebble depends largely on

'“ 1tial shaps of the parent rock as 1t left the outerop, Among

® which weathers to a more
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spherical shape than do the sediments, therefore, the mumber of epheres
jnthe smell pebble count i1s greater than in the large pebble count whers
“pp dlabaso was included. Evidently, weathering of the ciabase in this
lmlity recults in mmall fragrents only. This conclusion is confirmed
the diabere oubtcrop 600 feet east of where tho count wes made.

Tha average sphericity in the count of large and sonl) gravels was
7k axd .71 rerpectively. This meann that the 3 axes normal to sach

eﬂm' in the pebble are not greatly different in average length (Krumbden,
m, Pe 67)s Sphericity is deternined as follows: the longest axis
intha pebble ip (a); the intermediate one is (b); and the shortest axis

1s {(c).

T™EE 1, Compilation of Gila Conglomerete Pebhls Count
Loeality: 344 preben north of road.

Fusber of count: 100

Length range of pebbles: 28-134 rm (large pebbles)

Yormations representeds pbdsif5, pp23, Tdll, Pém9, Dm5, Misc. 7
Shapes: epheres 24, rods 27, dlsks 34, blados 15

dveroge sphoricity: .74

Average roundnessi o41 .ff\‘-;{éim‘fl?@;

7,

(Table 1 contimued on page 28) = RN

. J

—————

Voe—
1 Techniques employed follow Erumbein (1942). Tabulated data
h'a'hichthesetotalsmmputadocminfableat the end
_Of the soction on Gila conglomerate (page 3/ ).
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M'Wf 2 graben north of road,

Pagber of comrt: 200

- Langth ronge of pebblest 8«28 mm (wmall pobbles)
Forumtions represented: Pedo96, db3s, °pR9, penl2, 7411,

I-chCglcls’ 33!1!5, miec, 4

Shapes: espheres 73, rods 20, dieks 85, blades 22
%658 10 2.5 m1g

dveruge sphericity: .71
m roundnesss L35

Rmbder of coumts 100
Langth range of pebbles: 28-134, m  (large pabbles)

Yormtions represented: Dmelse40, Pmess.15, Td36, CeB, pBdsl,

Shapest spheres 10, rode 12, disks 49, blades 29
Averags spherfeity: .65
dverage roumanese; 39

——

"

% Southemmdofgmben
motommtz 200

8=28 mrz (emall pebbles)

178 473

Td.83, Prmels 64’ Dﬂoss%’ Cels
rods 3,  dicks 9%,  blades 40




these two ratios graphically, sphericity is read directly (Krumbien,
1942, figare 5).

Average roundness is not necessarily related to average spherieity.
In thds case ths average roundness is .41 and .35 for the count on the
large and small gravels respectively. This low degree of roundness
strongly suggests that the distance of transport was short (Krumbein,
1942, pe 68). Roundness is determined by visually comparing the brosdest
profile of the pebble with a chart showing 10 sets of standard lmages of
m roundness (Erumbein 1942, Plate 1),

‘At the southern end of the graben pebbles in the Gila conglomerate
very closely reflect in composition rocks of the nearest outeropping for=-
mtions, A count made in moderately consolidated conglomerate and gravels
showed Mariin limestone, Escabrosa limestone, and dacite., The latter
probebly overlaid the Martin near the trough at the time the Gila con-
glmerate was deposited, but since then the dacite has been eroded back

%0 about 700 feet south of the place the count was made (Pl 1 and Table
.

Percentages of relative abundance of the four shapes represented by
the pebhles follow in identical sequence in the cowmts of both large and
-3-1 gravels, Disks are most mmerous, then blades, rods and spheres.
m! eondition leads to the suggestion that the original shapes of the
M were little modified by transportation or other factors after
u"' rocke left the outorop, or if considerable abrasion did oceur, it

‘ ‘l‘m or less uniform on all three axss of both groups (Twenhofel,
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The average sphericity of .65 in both counts again reflects the
giwilarity of appearance betwean trhe large and small pobbles, It is
surprising to find limestones and dacite with a lower average sphericity
than the quartzites of the nid-graben locality., In reality the pebblees
of the eouthern locality look more spherical, so their statistical
average mors nearly represents their true shaps than is true for the

quartzites.
The average roundness of o239 and .35 for the counts of large and

k: saal) pravels respsctively is very similar to the average roundnesses

" In the quartzite pebbles which is .41 and ,35. This might represent o

similar amount of transportation for the two localities. The greater
roundness for the large pebbles in each locality strongly suggests that
under similar conditlons of transportation the larger pebbles are rounded
somewhat faster than the smaller pebbles,

Fo general conclusions about the Gila formation can be determined
from so limited & study; however, the fact is clear that, at least in
the Ruin Baein area, the pebbles that form the conglomorate have a very

loeal source, and that at least moderate faulting has occurred since the

®la conglomerate was deposited.




GILa CONGLOMERATE PEBBLE COUNT

¢

(techniques employed follow Krumbein (1942))

Locality: Mid-graben north of Geral

mark 3751

Number of count: 100

length range of pebbles: 28-134 millimeters
pCds 45,

Formations represented:

Shapes: spheres 24, rods

Dm 5, misc

Average sphericity:
Average roundness:

Pebble Number Rock Spericity

RPN e RERE S vovoamnmmm

S8BR

" 28

&3

.« 7

74

.41

pBds .76
Td .65
peds .69
Dm-ss8 .48
pCds .69
PG .58
peds .79
pCp .69
pém 77
Dm~ss « 73
pPep .72
pCds .89
pem .72
pCm «65
pSp .73
pép .60
Pep .48
T4 .87
pCds 79
Jo1%0) .72
pCds .70
pCds 72
Dm-ss .68
Td .71
pPém-chert .78
péds »75
p€ds .51
r€ds .59
r€ds .47
pém .69
péds .76
Td .71
reds .79
rép .68
réds .54

Shape

sphere
dise
Sphere
bladed
rod
rod
sphere
rod
sphere
disc
rod
rod
disc
disc
sphere
rod
bladed
disc
diso
diso
rod
sphere
sphere
disc
sSphere
disec
sphere
bladed
bladed
bladed
diso
dise
diso
sphere
disc
rod

27, disc 34, blades 15

Visual

d Wash road near benc

(large pebdl
pCp 23, T4 11, pCm 9,

Roundnes;
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4
3
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5
3
3
5
.8
o4
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Ophericlity
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.68
.64
.82
.72
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77
.79
.61',
.76
«56
e 75
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sphere
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mark

' yumber of coun

£rebven north of Geranlg

3751
t: 200

Length rengc of pebblep - 8-28 millimetors
Formation Terresented: pgde 96,

Shapes: sphers

Average Spﬁeri 1

dverage roundn
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pEp
b
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T
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pém
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péds
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pP&és
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PORm
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Peds
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e 52
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.66
L7
68
« 70
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- Fabble Number Rock Sphericity
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.63
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.73
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.82
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.66
.83
.67
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sphere
disc
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pble Number Rock  Sphericity  Shapes
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veds
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PeD
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‘f'd
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pebegl
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peds
Dm-ls
pbds
pep
db

péds
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peis
p6ds
éb
Pep
PSP
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pém
pods
™d
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peds
pep
pep
peds
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peds
reds
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peds
™
db
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peds
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peds

.56
.84
.71
.85
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$76
.87
.83
.75
.64
.65
.7k
.73
.64
. 7h
.61
.70
.77
.70
.80
.78
.43
.66
.50
.85
.73
.73
.58
.74
.88
.72
.82
.73
.77
.64
.65
.82
.72
.79
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.52
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.52
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pepdle Number lLock  Uphericlty  hape  Vis_ual Roudness

139 pbbasl .3 disc .2
140 peds .55 dise A
141 psbegl .50 sphere .3
peds e52 blsded oL
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adb o717 disc .3
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peds 79 disc .2
dv .75 sphere .3
PSP o5k, disc ’3
peds .82 sphe. A
ném .63 rod o2
r“’d“"‘ 063 disc .2
peds .57 dise "
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looality: Southern end of rrabven 100 fe

#waber of count: 100

Lengts range of pebbles:
FPormation represented: Dw
t#ihapes: spheres 10, rods 1~
Average - sphericitv

Averege roundress: ,39

Pebble Number
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'‘fd
Dm=-1s
m=1s
Ta
Ce=1s
n-~gs
!
Dn~l1s
™

‘fd
Um-gs
Ce-1s
Tq

T
Um~1s
Dm=-1s
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Inm-ls
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“a
Dm-88
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m-1s
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t'{d

Dmsls

-

65

Spheric

.55
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o 75
.65
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Pebble Number

L2
43
bh
b5
46
L7

-4&
ok Sphericity
Om=1ls .76
piel .77
Dm=1s 61
Dmels .75
gkel .62
3 .58
1'd o 52
Urm-1s Oh
Dn-SS 063
Je-18 o 7h
Dn-1s 68
el o7
Dm~1s .30
Jme-gs o 7h
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Drm-le o 73
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k87 o ) .56
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Visucl Roundness
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loocality: Southern end or £raben 100 feet east of wash

- Number of count: QQO K |

Length range of ovetbles: §-28 nillimeters (small pettles

Formeation represcntec: Td 88, bm-1s 6§‘ Um-s8 34, Ce 1

8hapes: spheres 30 (16%), rods 3L Q175), dises of (L75),
blades L0 (70%)

Average sphericity: ,65

average roundness: ,b35

¥Yebble Lumber lock Sphericity Shape Visual Zovrniness
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Poible FKumber
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"#he Recent Alluvial sccwmlation in the Ruin Basln area is relatize=
iy thin, It occurs throughot the Nille and partly £ills most walleje.
The alluvimm is indicated on the geologic map (Pl. 1) only where it com-
pletely masks the underlying rocke,.

The Recent alluvium is light brown, thin-to thick-bedded and :urcon=-
polideted, The gravels are pebble to cobble size and are composed of
!oeks from all older formations. The metrix is wainly fine sand and
w1t (1, 21).

The two main areas of zlluvium, as mapped, are in strips along Gerald
Fash, Here the deposit attains its greatest thicknese of about 50 feet.
Two small bodlies of alluvimm occur aleong the margin of the Ruin Basin
ares in the southeastern quarter, Here the alluvium on the slopes is
m: thicker than in other places.

) The Recent alluvium ic a doposit of the present erosion cycle; the

| wabd debris 1s still being added to from outerops now exposed.

- —— o




Raadbane o on o

. gessared sections of sedimentary rocks

sections were measured at several localitles as indicated at the top
of each section, The code color descriptions are from the "Rock Color
Chart® (1948) distributed by the National Research Council.

Measured section of Ruln granite, Scanlan conglomerate, and base
of Ploneer shale,

At outorop on east-central side of Ruin Basin 1000 feet north of
Bench Mark 3539 on Gerald “ash road,

FIOEEER SHALE

3, Quartzite: pale red purple (5RP6/2), fine-grained, medium
- bedded average 8 inches thick; dark gray (}3) blotches,
elliptical shaped, average 2 millimeters in diameter, com=-
pose 35 percent of rock; weathers pele red purple (5RP6/2)
plus limonite stain, moderately resistant, surface smoothj

t!ﬁchess...............u.................-..............n 7' +

2, Quartzite: dusky blue (5PB3/2), very fine-grained,
moderately thick-bedded average 2 feet; come beds contain
eireular white spots ave ng 3 millimeters in dlameter;
weathers dusky blue (5PB3/2), resistant forms cliff,
surface mooth, some beds badl.y fractmd; thiCkHQSSQQoonooo 25'

1. Arkose: moderate reddish orange (10R6/6), very coarse-
grained, quartzitic, thick-bedded; few pebbles 5 milli-
msters in diameter, composed of pink feldspar (30 per-
oant of rock) and white quartz (40 percent of rock);
westhers moderate reddish orange (10R6/6), resistant
' -fOI'BB Oliff, surface mooth; thickness sesescccesccescecves 1.5'

" 1s Conglomerate: moderate reddish orange (10R6/6), arkosic
© and quartsitic, thick-bedded; weathers to resistant
mrf’ thickness 000000000000 00000000s0000000000000000000 " 305'
moderate reddish orange (10R6/6), fine-to coarse-
grained, arkosic and quartzitic; cement black siliea,

~ Gravel: 1-10 centimeters, angular to well rounded 3 com=
Posed of 1ipht gray quarts (40 percent of rock), pink
- foldspar, quartzite, and schist,




2, Qranite: moderate reddish orange (10R6/6) composed of

1.

pink feldspar, white quarts, and blotite; very wmuch
mm, foms BlOI)e; thickness 9000000000000 800000000 0.5'

Granite: moderats reddish orange (10R6/6), por-
phyritic and coarse-grained, pink feldspar pheno=-
crysts rounded; composed of white anhedral quarts,
subhedral pink feldspar, and subhedral biotite;

thiCbBSS $00000000000000000000000s00000000v0000000000e 10 +
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gsection of Ruin granite, Seanlan conglonerate, and

tese of Ploneer shale.

At locallty one quarter mile north of north-central margin
of Ruin Begin area. (Beds horizontal).

PIOREER SHALE

2e

1.

Quartzites dusky blue (5PB3/2), fine=-grained, argilia-~
coous, thin-bedded; small circular white spots abun=-
dant; few thin white beds; weathers dusky blue {5PB3/2)
moderately resistant, forms SlOpe; thickness eeecevscocss

Arkose: moderate reddish orange (10R6/6), very coarse-
grained, thick-bedded; maximum pebble size 12 milli-
meters, grains mainly pink feldspar and white quartsz;
weathers moderate reddish orange (10R6/6), resistant
forme cliff; thickness seeecescececsssssscocsssscssseses

SCANLAR CONGLOMERATE

1.

Conglomerate: moderate reddish orange (10R6/6), thicke
W; weathers to cliff; thickness seessesesscecesssss
Matrix: moderate reddish orange (10R4/6), arkosic

and quartzitic, fine~to coarse=-grained; cement: silieca,
firm, lower 5 inches black.

Gravels pink feldspar crystals, rounded, average 20
millimeters in length; white, gray and black quartsz,

and quartzite 5-50 millimeters in length, angular to
woll=rounded.

RUIR GRANITE

1,

Grenitet moderate reddish orange (10R6/6), porphyritie
and coarse-grained, slightly rounded pink feldspar
phenocrysts compose 35 percent of rock, 10-35 milli-
meters in lengthj anhedral quartsz, white, 2-12 milli-
neters in dimmeter; subhedral blotite crystals 2
nillimeters in diameter; weathers grayish pink,
resistant forms cliff; thickness ececessevescvsscsssssnes

40!

10'

2!

75 +
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lieasured section of Ruin granite, Seanlan conglomerate
and Ploneer shale.

a4t peak one-half mile south of southwest corner of Ruin
Rasin area { average dip 28°).

BARNES CORGLONERATE
UNCONFORMITY
PIONEER SHALE

7

6e

5e

Le

3e

2,

Shales pale red rurple (5RP6/2), fine-grained, quart-
gitic, very thin-bedded (0.5 inch average); cement firm;
white spot inclusions 1-7 millimeters in dlameter;

weathers to slopej a few beds in groups of 1-6 inches

thick are light brownish gray (5YR6/1), medium gray

(Ns), and 1ight olive gray (5!R6/1); thickness seeevscsecs 00!

Quartzites pale red (5R6/2) to light olive gray

(5Y5/2) medium-grained, arkosic, thin-bedded; cement

silica, firm; weathers grayish red (5R5/2) and produces
limonitic and hematitic stain along fractures,

resistant, but weathers to slope due to fractures;

lower two feect contain white spots; thickness eceececcecses 3!

Quartzites grayish olive green (5GY3/2), medium-grained,
arkosic, thin-bedded (6 inches); cement silica, firm;
weathers olive gray (5Y3/2), smooth, resistant but

weathers to slope bscause of fracturlng; weathering

along fractures produced hematitic and limonitic

stain; thickness 0000000 PRO0CNCOIPIORIBINOONOPOROOTRIOVOEOITDES 3'

Quartzite: grayish pink (5R8/2), medium=-grained,

arkosic, moderately thick-bedded (1.5 feet); cement

sllica, firm; weathers moderate reddish orange

(lORS/é) , smooth, resistant but weathers to slope

because of extreme fracturing; thickness eeececveccrsccss 3'

Arkose: similar to upper 17 feet of bed 2 except that
a few thin grayish orange pink {10R8/2) beds are
presgent; thicknesB eseseesvesscesessssescecsscscesscsrcas 4!

Arkose: pale red purple (5RP6/2), very coarse-grained

in general but with some medium=-to fine=grained beds,

sandy to quartzitic, thick-bedded (2 feet), cross-

bedded; weathers graylsh red purple (5&?4/5), smooth,
resistant, forms cliff; upper 17 feet fine-grained and
thinner bodded; thickness 0090000000000 00000¢00000000 00000 25'
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1. Shales dusky red (5R3/4), fino-grained, quartzitic,
arkosic, thin-bedded (6 millimeters average); cement
moderately firm; weathers dusky red (5R3/4) smooth,
forms slope; uppor 20 feet comtains some lighter red
bads with white ovel spots ranging from 1-5 milli-
meters in di&meter; thicknnss esessesscecscrccsescacse 50!

SCANLAN CONGLOMERATE

l. Conglomerate: modarate ved {5R5/4) s moderately thin=-
bedded (1.5 feet); weathers to resistant cliff; thick-
D288 0000600000080 6e008000080000000000500000000000000 1.5'
Hatrix: dusky red (5R3/4), medium-grained (less than
1 millimeter in diameter), composes 25 percent of
rock; cement silica, firm,
Gravelt 2-90 millimeters in diameterj angular to well-
rounded; composed of white quartz, pink and white
quartsite, schist, and feldspar,

URCONFORMITY
RUIN GRANITE

2. Decomposed granite; pale reddich brown (10R5/4); some
clay and silt present due to decomposition of minsrals,
nineral constituents seme as in granite below; incom-
potent, can be plcked apart by fingers; thickness ceeess 045!

1. Granite: moderate reddish orange (10R6/6), coarse-
grained matrix 1-10 millimeters in diameter composes
90 pervent of rock, feldspar phenccrystes 20-50 milli=-
meters long; mineral constituents are 60 percent ortho=-
clase, 20 percent quartsz, 10 percent plaglocclase, and
10 percent bdotlite; not resistant, crumbles upon
weathering; thickness sececossovssccssccosencscssocsnsse BO’




Heasured section of Barnes conglomerate and Dripping Spring
quartzite

At locality north of Gerald Wash road 500 feet west of west
pargin of Ruin Basin area (average dip 230),

TOP OF SECTION ABSENT ON THIS HILL
DRIPPING SPRING QUARTZITE

6.

S5e

Le

3.

2.

1,

1.

Quartzites light gray (N6), very fine-grained, moderate-
1y thick-bedded (average 4 feet), limonite laminations
along bedding planes; tiny black inclusions; weathers
medium light gray (N7), moderately resistant; forms
810p9; thickness cceeescevrscsssvssvessssscsssccssssscess

Quartzites yellowieh gray (5Y8/1) alternating with
hematites red layers; red layers 1-50 millimeters
thicks yellowish gray layers 2=-200 millimeters thick;
average thickness 25 millimeters; weathers hematite
red, forms slope; thicknesSs seseevsecesescssccsccsscnsss

Covered (section possibly faulted here) eessecescsesces

Quartzites white (N9), mediumegrained, thin-bedded
(1/2-6 inches); weathers grayish orange (10YR7/4),
surface blocky, resistant forms cliffs; thickness eee.e

Quartzites grayish orange (10IR7/4), fine-greined,
arkosic, medium=bedded (0,5-2 feet); weathers grayish
orange hom'r/z.), resistant, forms cliff with blocky
talus; thickness ececscssescssssssssesssnssresssssssosoe

Sandstones graylsh orange (10YR7/4) coarse-grained,
arkosic and quartzitic, thick-bedded (4-5 feet),
laminas with limonitic stain; few thin-bedded friable,
rele greenish yellow (10Y8/2) sanistons beds alternat—
ing with usual type; weathers graylsh orange (10YR7/4)
forms cliff; thickness sesessssesssscsssccssccessscscsse

BARNES CONGLOKERATE

Conglomerate: light brown (5YR6/,), thick-bedded (2-12
feet)}, resistant forms cliff but locally forms slope;
thicknaﬂ SOBDOOININCOIRNRORORNINBBBORN0PROOOOOOIPRIGIOIONOIOSITIDOS
Matrix: light brown (5IR6/4), arkosic sandstone and
quartzite; cement firm silica, but locally is weak,
Gravels 10-200 millimeters in diameter; well-rounded,
composed of white, red-brown, brown, gray and pink
quartzite, and white vein quarts and jasper,

T T
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Heasured section of Dripping Spring quartszite and lescal
linestone,

At south side of Gerald Wash road, 500 feet west of western
margin of Ruin Basin area (average dip 30°)

TOP OF HESCAL LIMESTONE NOT PRESENT
LBSCAL LIMESTONE

23+ Limestone: medium light gray (N6) medium-grained,
crystalline, thin-bedded (1/4-8 inches), each bed has
distinct fine laminations 1=2 millimeters thick;
serpentinized; weathers very light gray (M8), sur-
face smooth and obgcures fine laminations; serpentin-
iged layers weather out in relief; thickness eeessesscsces 27V

22, Limestones pale yellowish brown (10YR6/2), fine-
grained, crystalline, brecciated; weathers very pale
orange (10YR8/2), surface rough, resistant forms cliff;

thickness 585000 0000000500000 0050000PPB00800D0eRBERIERROCETS 2'

21, Limestones banded very light gray (N8) and pals brown
(5Y r5/2), fine- , bands 1/2-8 inches thick,
brown bands show some crystalline texture, white bands
more resistant weather out in rellef to form rough
surface; weathers very light gray (N8) and medimm
light gray (N6), resistant forms cliff, thickness seececees 2!

20, Limestones moderate greenish yellow (10Y7/4), fine=grained,
sugary, thin-bedded (4-12 inches), locally abundant vugs
1-10 millimeters in dlameter; serpentinizmed; weathers
grayish orange pink (10R8/2) plus some limonite stain;
also many black blotches 1-2 millimeters in diameter,
surface rough with small cavities, resistant cliff
former; thlckness cesessssvscosssesssssssesssssescscscsscss g

19. Lim@ﬁtOnﬁ s gimilar to 23; thiCknGSS I axrrrrr] A'

18, Diabase 8111; thickness seessseessssssesscsscsscrssssensess 40!

17. COVBI‘Gd 055005000000 02000080 2000000000000 000003830 088000000 3'

16, Limestone: similar to 21; thickness .sssesssessscsscssssace &

15. Limestonss moderate brown (5YR4L/4) to grayish yellow
(5¥8/4), fine=grained; bedding not well developsd appears
to be composed of nodular masses welded together, bedly
fractured and sealed by calcite; weathered surface sh
orange pink (10R8/2) to pale yellowish orange (10Y8/6) to
medium light gray (N6) smooth to rough, forms cliff;

thickness PO00P000000000000P00CPRIPNBEP0000080002RBBRIBBRTS 1'

N ——————
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Limestones medium dark gray (N4), medium-grained, sugary,
crystalline; weathers medium light gray (N6), laminations
produced, rough with tiny pits, moderatsly resistant,

fornms cliff; thickness secessessscosscnsnvssessnsssscsssnes 105'

Limestone: same as 20; thickness sescccscsssesssessccensss 2!

Coverad alternating with thin limestone seeecssesesrcsssess 13!
Limestone: light gray (N7) to medium gray (N6),
medium-grained, crystalline, moderately thin-bedded

(1/4-8 inches), flat bedded to somewhat gnarly or
lenticular-bedded; weathers yellowish gray (517/2)

plus some limonite stain in little blotches, thicker

beds cliff formers, thin bads form slope,

Limestone: very light gray (N8) and moderate reddish
orangs (10R6/6), fine= , silicified, thin-bedded
(2-60 millimetere) lower & inches with meny vugs; upper
4 inches weather to slope, lower 8 inches form cliff;

!
thicknBs8 escesscocecsescscrnscsscnssncscrscassssrenssncns hi

Limestone: dusky yellow green (5GY5/2) fine-grained
thin=bedded (5-20 millimeters) fine whitish laminations;

weathers grayish yellow green (5GY7/2), smooth, non-
resistant, forme slope; thickness eeevssesssscsesccssoscss A"

Limestone: medium gray (N5) fine-grained, crystalline,
thin-bedded (8-30 millimeters) bedding gnarly to lenti~

cular; weathers white (N9), rough scaly surface, non-
resistant, forms slope; thickness seessevsescsosssoscesne 2.5!

Limestones medium gray (N5), coarsely crystalline, some
ailicified bands, thin-bedded; upper 6 inches contain

dark (H4) chert lenses; westhers very pale orange

( oms% to dark yellowish orange (10YR6/6), modepate-

ly rough, forms cliff; thicknessseesesvessssssscsscensese 2!

Limestones same as 9; thickness seeesescscssssecssccrcsce 1,5¢
Covered! very light gray; thickness esesseercsvessscscsnse 10'
Limestones light gray (N7), very fine-grained, dense,
dolomitic; thin-bedded (1/2-5 inches), weathers very

light gray to moderate reddish orange (1(R6/6), surface
p:ltted, resistant cliff former; thickness seeecscocccnses a8t
Covered alternating with thin-bedded limestones

thickN®BE ceeesssacssesssscsscsesssssnssssessscessonsoenes 60!

Limestone: same as 12
Silicas dark gray (N3), aphenitics light gray (N7)
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anygdules 1=5 miliinmeters in diameter very abundant;
weathers light gray (1i6), rough with pits, resistant,
but forms slope due to fracturing; thickness ceeeecesesreece 1°

Limestone: medium cray (N5), silicified to chert, thin-
bedded; chert lenses 5 millimeters thick; weathers light

gray (N7), rough, resistant but forms slope due to

extreme fracturing; thickness o xry 1.5'

Sllicas same as 3; thickness esessscscecccceccscecsccess 1
SPRING QUARTZITE

Sand stonas duak%r yvellow green (5GY5/2) with derk yellow
orange (10YR6/6) spocks and blotches, coarse-grained,

limey and limonitic; thin-bedded (1-2 inches); weathers

1ight brom (5TR6/45 to moderate greenlsh yellow

(1CYR7/14), rough with abundent tiny pits, local spots
nodarate red (5RL/6), forms BlOpQ; thickness sevevescsses 4'

Covered 000005 000000000000000000000000000000008000800C000 2'

Quartsites pale brown (5Y¥35/2) to brownish gray

(5¥84/1), fine-greined, bed 1 foot thick, vugs 3-15
nillimeters in diamoter on weathered surface with

limonite; weathers light brown (5YR6/4) to moderste

brown (5¥R4/4), moderately resistant, weathers to

slops for fractured; thickness eeceeseevssecessoseccscee 1

Quartzite: modium light gray (¥6) plus some limonite

stain; very coarse-grained with sparse fragments as large

as 10 nillimeters in length, extremely wuggy giving
appearance of being rotten, thin-bedded (2-8 inches);
weathers mostly to moderate yellowish brown (mmz./z.s

but some mocderate red (5R4/6), rough, moderately

resistant, forms slope; thickness eeecevecsssecccccssscee A

Quartzites dark yellowish orange (10YR6/6); vellowish

color due to limonite in roeck, with llmonite removed

rock would have salt and pepper texture of dark gray

and white grains, medium=-to coarsce=-grained, flat and
eross=bedded, thick-bedded (1~1/2 feet), limonite

inclusions compose 30 percent of rock; weathers dark

yellowish brown (10YR4/2), moderately resistant, forms

slops, tiny pits on surface where limonite has been

erDVBd; thickness €00C 000000 hE000OOBOCEtIOIINOINSOGSRASIEROOS 105'
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Sandstone: grayish orange (10YR7/4), this color produced
by salt and pepper arrangement of limonitiec specks in a
gray nmatrix, yellowish orange to brown stains along bedd-
ing planes; medium-grained, quartzitie, thin-bedded

(2-8 inches), flat-and cross-bedded; weathers yellowish
brown (10YR5/4), moderately resistant, forms slope,
surface smooth; thickness S000P0POOPCCOIPIOOOOPIOCEIIOIOOOITITITS

Sandstone: moderate red (5R5/4) to very light gray (N8)
with limonitic stain dark yellowish orange (10YR6/6)
along bedding planes; mostly medium ined, some fine-
greined, quartzitic, thin-bedded (2:grinches); flnt-

and cross-bedded; weathers moderate red (5R4/6), gray-
ieh red (5R4/2) and medium 1light gray (N6), moderately
resistant, form slope, surface smooth; thickness eeevssse

Quartgite: medium light gray (N6) with dusky red

(5R3/4) to dark yellowish orangs (10YR6/6) on bedding
planes; medium~-grained; laminations thin (1-80 milli-
metersg; thick-bedded (1.5-5 feet); irregular with
cross-bedding and ripple marks (distance from erest to
crest 8 inches); weathers very light gray (N8); resistant
forms cliff, surface smooth except along bedding planes;

thiclmass 0000800 R000LONP0000O0SBPOINN0CO0RREGPC00CPICOIROETSNT.

Sandstones grayish orange (10YR7/) with black and
limonitic blotches 1=6 millimeters in diameter, medium
bedded (average 2 fest) some cross-bed ; cement
moderately firm; weathers grayish orange (10YR7/4),
resistant forms cliff, smooth surface; thickness seeceeccces

Quartzite: light gray ( N¥7) to yellowlsh gray (5Y7/2)
fine-grained, thick-bedded (5 feet) with laminations

2=120 millimeters); beds wavy and cross~bedded; nodular
inclusions weather to limonite; weathers yellowish

gray (5Y7/2) to light olive gray (5Y5/2) to grayish

orange pink (5YR7/2), resistant forms cliff, murface
smooth; thickn®ss ceevessscessscossscccssscoscsvesscssesccne

Quartzite: moderats reddish orange (10R6/6) specks
scattered through & yallowish gray (5Y7/2) matrix;
fine-grained; very thin-bedded (0,25~1 inch) weathers
moderate red (5R4/6) and pale greenish yellow (10Y8/2)
resistant forms cliff, surface smooth; thicknsss .eececeses

4

64’

19'

7.

5’

3'

Covered 0065005 0000000000000000000000000000050000008000000000 50'



Heasured section of lartin limestone,.

At small Devonlan outcrop in the southwest quarter of the Ruin
Basin area, 300 feet south of Gerald “ash road, (average dip
19° and arca considerably broken by small faults),

SECTION FAULTED
MARTIN LIMESTONE

Upper part

1. Limestone: mainly light gray (N7) but some yellowish orange
(10YR6/2), fine-grained- to coarse=gr , thin-bedded
(2-8 inches); weathers medium gray (N5), surface moderately
rough, forms cliff; upper 2 feet contain abundant colonial

corals Pachyphyllum and Hexpgonaris:s;lower 12 feet contain
abundant braﬁhiﬁmds and crinoid s‘bems; thicknoss esseessse M'

NS At s ok e

b
¥

Lower Part

14. Quartzite: light brown (5YR6/4), fine-to coarse~-grained,
eross-bedded and gnarly-bedded, thin-bedded (average 8
inches); cement silica, firm; weathers light brown
(51R6/A4) , rough surface, resistant forms cliff; coarse-
grained beds contain frosted quartz grains; thickness seeee 12!

13, Quartzite: light brown (5YR6/4), fine-grained to coarse-
grained, thin-bedded; cement silica, firm, some frosted
quartz grains; resistant weathers to cliff; thickn®ss.eeses 3t

12, Limestone: 1light olive gray (5Y6/1) and 1light red (5R6/6),
fine-to coarse-grained, arenaceous, moderately thin-bedded
(6~8 inches); frosted quarts grains 1-4 millimeters in
diameter concentrated along bedding planes; weathers light
gray (N7) to light red (532/6), surface rough, forms
Gliff; thickness seesseescsscsccssecrssvsssssessssvceassnce 405'

11, Conglomerate: very light gray (N8), moderately thick—bedded
(2 feet); weathers very light gray (N8), surface rough,
forms cliff; thickness seececcecctscccesecosccescesssscscane 5'
Natrix: very light gray (N8) very fine quartsz; cement
limestone and silica, firm,
Gravels 1=6 millimeters frosted quarts pebbles compose
60 percent of the rock, 20-80 millimeter limestone
and sandstone nodules compose 25 percent of the rock,

10, Limestone: light red (5R6/6), fine-grained, upper 3 feet
medium-bedded (3-8) inches, lower part massive; much
fractured and recemented by caloite; weathers light red

“sbdt mﬂmﬂg}iﬂ} thickness ceesescecssvasssssss 12°

L d
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Limestone: pele red (5R6/2), fine-grained, thick-bedded;

contains bands of fine-grained quartsz and frosted quartz
1-10 millimeters in dlameter; weathers grayish

orange pink (10R8/2), forms cliff; thicknesSeesesessssce

Covered PP NIV EPPONSOINOICRININNTIRROs00CIOVOSOISIVORIOOIEIBROIRES

Limestonet pale red (10R6/2), fine-grained, thick-bedded
(145-2.5 feet); weathers grayish pink (5R8/2) smooth,
forms Cliff; thickness .eeeseeescovrcsscocccssscsccsossse

Alternating limestone and conglomerate thickness seeeces
Limestone: pale red (10R6/2), very fine=-grained, dolo-
mitic, thin-bedded (10-40 millimeters); some very dark
red laminations between beds in upper 2 feet; weathers
grayish pink (5R8/2), moderately resistant, smooth,
Conglomerates grayish pink (5YR8/2), moderately thick-
bedded, moderately resistant, weathers to rough surface,
Hatrixs grayish pink (5m8/25, limestone; cement lime-
Stone, firm.

Gravel: l1=35 millimeters in diameter, moderately well-
rounded; composed of white, black, and red quartzite
and white quarts, compose 30 percent of rock,

Corglomerates light red (5R6/6), thin-to thick-bedded
(4=13 inches), moderately resistant weathers to rough
surface; thickness seevessessssessessecssesssccsscscssse
Letrixs 1ight red (586/6), fine~grained quartz and
limestone; cement limestons, firm,

Gravel: 1-20 milldmeter dlameter, rounded gray and red
limestone; 1-2 millimeter diameter frosted quartz grains,

Limestone: pale reddish brom (10R5/4), medium-grained,
arenaceous, thin-bedded (3=50 millimeters); some beds
contain blotches which are very dark red (5R2/6),
weathers pale reddish brown, moderately resistant,

thickness PP00CBBR00P0 00000000000 000C000000CaclostRessOS

Covered 0000000000000 0000000000000 000000000000OODROGILILY

Conglomerates moderate reddish orange (10R6/6), arkosic
and quartsitie, thin~to thick-bedded, weathers moderate
reddish orange (10R6/6), resistant, forms cliff,
thiCanBS 0000000V LRRROONNPIEPORDEPEEPICO0QOBOBGOOORIITRLYS
Katrix: moderate reddish orange (10R6/6), arkose;

cement silica, firm,

Gravels 1~-10 millimeters in diameter, angular to moder-
ately-rounded; oomposed of white quarts and red feldsper;
pebbles compose 60 percemt of rock.
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Heasured ssction of Martin limestone and Escabrosa limestons

At southwest quarter Ruin Basin area, west of Gila ben
1600 feet south of Gerald Wash road (average dip 17°),

UPPER PART OF SECTION MISSING ON TIIS HILL
SCABROSA LIVESTONE

2. Limestones light olive gray (5Y6/1), fine-grained
crystalline, sugary, thick-bedded (average 6 feets
badly fractured; weathers yellowish gray (5Y7/2),
resistant forms cliff; surface with large sharp-
edged pits; thickness ©2005000000 0800000000003 00000000000

1. Limestone: light olive gray (5Y5/2), fine-grained,
erystalline with chert nodules up to 10 inches long;

bedding indeterminent dus to excessive frecturing;

weathers yellowish gray (5Y7/2), resistant forms

cliff, surfsce smooth to rough, extremely rough at

chert nodules; thickness 0000000000000 00000000000000000000

LIMESTONE
part

Linestone: medium gray (N5), medium- » crystalline,
thick-bedded (average 5 feet); arenaceous nodules 2-35
millimeters in diameter, upper 10 feet free of nodules;
fossils brachiopods and crinoid stems; weathers light
gray (N7), nodules weather to limonitic and hematitic
NIOI’, resistant forms cliff; thickness svevssnesnvsssevas

Linestone: mottled moderate pink (5R7/4) and graylsh
.orange (10YR7/4), fine-grained, crystalline, argillaceous,
®oderately thick-bedded (1-3 fest),

: weathers moderate
Pink (587/4) and graylsh orange (10YR7/4), resistant
orms cliff, surface amooth; thickness sso0e0ssrveccssnnse

stone: grayish orange (10YR7/4), very fine-grained
: eous, thin-bedded (2-20 millimeters); weathers
Brayieh orange (10YR7/,) smurface smooth, forms slope;

988 .-............Q..0...00....'0..‘.0"..’.00‘...0.

w, lower pa.rt pmbahly similar to 10 20000000 s00s00e
8stonss moderate yellow brown (10YR5/4), fine-grained
#talline, thin-bedded (2-4 inches); fossils brachio-
weathers mle yellowish brown (10YR6/2) plus some
tle stain, surface smooth except for fossils, forms

thiclmess $P00000000000000020000000000 0000000000000
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9. Limestones medium gray (N5), medium-grained crystalline,
thin-bedded (4~8 inches); fossils brachiopods and erinoids;
weathers light gray (N7), surface slightly rough with small
pits, forms 011ff§ thickness esesescesccsencscesesscscascess 2!

8. Limestones pale brown (5YR5/2), medium-to coarse-grained,
crystalline, thin-bedded (4-8 inches); fossils brachio-
pods (Atrypa) and crinoids, good preservation; weathers
duaky yellow (5Y6/4), resistant forms cliff, surface
rough due to fossils which weather ocut in relief; thickness., 5!

7. Limestone: medium daxk gray (N,), coarse-grained, crystal-
line, thick-bedded (average 6 fest); lenses of coarse
frosted quarta grains; fossils brachiopods, abundant;
weathers medium 1ight gray (N6), quarts lenses to limonitic
and hematitle color, surface rough, resistant forms cliff;

thickness sececceccscscccccsosevscecesesssscncccsscscosssssse 21!

60 COVOTOd ssecccosccorccescocnsscssssesccsscccocscssasossonnes YA

5. Limestone: mediwum gray (N5), fine-grained, crystalline,
argillaceous, dbedding lentlcular average thicknese 1 foot ;
fossils trachiopods and crinoild stems abundant; weathers
yollowish grey (5Y7/2), moderately resistant forme
01iff; thiclneBE esececssccssssssascrcsccecnenccscencoscsse L'

4e Limestons: light olive gray (5Y5/2), coarse-grained,
oryetalline, thin-bedded (2-8 inches); fossils brachio-
pods and erinoid stems, locally abundant; weathers
light gray (N7), moderately resistant, forms cliff,
surface rough with small pits; thickness seecssecscesecsccs 8t

3. Limestones medium (¥5), medium-grained, crystalline;
arenaceous lenses (1-4 millimeters thick); fossils brachio-
pods; weathers light gray (N7), arenaceous lsnses weather
to limonite color, resistant forms oliff, surface rough;

thick COROCORROPICRIDIDROOPRROICOIPRRCQNROECNICISPOIPPOININNIIALIITERSOITS l'
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2e COVOrod cececececcscevssccsssnscccssrccsncnsssvenssssnsstssse

1., Limestone; medium light gray (N6), ﬁne-grained, cfyertal-
. line, thin-bedded (4-6 inches) ; fossils atumdant colonial

corals, glmzmh and Pachyphyllum: weathers very light
gray (¥8), moderately resistant forme ¢liff; thickness sees le5'

lower Part

8, Sandstonet light gray (N8), coarse- » medium-bedded

(1 foot), cross-bedded, cement moderately firm to weak;
weathers grayish orange (10YR7/4), moderately resistant

. , and pitt.d} thicknesseeseeccssesee 20!

CLe



Limestone: very light gray (N8), very coarse-grained,

. arenaceous to pebbly (0.5-7 millimeter diameter frostsd
quarts grains), medium-bedded; fossils brechiopods

sparse; cement moderately firm; weathers very light

gray (N8) and light brown (5IR6/4), resistant forms

cliff with spaling SUI'fBOG; thicknesseesessesecesececccse 3¢

Cmred GO0V P0DIVPCONV00BPOOPCIPPSIOICPRICEOSICEPIOEIDOOOICOCEEOIROITIOS 3'

Limestones pale red (10R6/2), medium~-grained; weathers
moderate orange pink (10R7, 1.5 , resistant forms cliff,
surface SmOOth} thickness 0600000008000 005000000000 00000 2!

Limestone: pale red (5R6/2), medium-grained, arenaceous

to pebbly, thin~bedded (6 inches), frosted quartz,

basalt and quartszite pebbles localigzed along bedding

planes; cement firm, calcareous; weathers pals yellow=-

ish brown (10YR5/4), moderately resistant forms steep

BleO‘ thickness eeesesscesessscercaccsescsccscscascscss lo5!

Limestones pale reddish brown (10R5/4), fine-grained,
dolomitic; moderately thick~bedded (average 2 feet) ;
weathers grayish orange (10YR7/4), upper 3 feet very

light gray (¥8), resistant forms cliff; surface contains
large smooth pits; thickness ssesesssesecceccsescsecccse 1ot

Limestone: mediwm light gray (N6) fine-grained, dolo-

mitic; moderately thick-bedded (average 1,5 feet)

weathers very light gray (¥8), resistant forms cliff,

surface smooth; thickness seeeseceecessscsccessccscscces prAl

(Change to another part of slope for section very badly
faﬂltd)o

Conglomerates moderate reddish orange (10R6/6) quartzitic

and arkosic, thick-bedded (3 feet average); resistant forms
cliff; thicknoss essececescrescesssvsscesescncecoscscncnce 40'
Eatrix: moderate reddish orange (10R6/6), of feldspar,

quarts, and quartzite; cement silica, fimm, '

Gravels 1-35 millimeters, average 6 millimeters composed

of pink feldspar, white and gray quartsite; pebbles larger
than 1 millimeter compose 70 percent of rock.

Diabage




Igneous Rocks

Igneous rocks cover about two=-thirds of the Ruln Basin area, The
largest single mass is that of pre~Cambrian Ruin granite which ocours
as a horst in the central and northwestern part of the area (Pl. 1).
Diabase of post-lMigsissipplan age intrudes the sediments in every part
of the area, Diorite porphyry, possibly a late phase of the diabase,

occurs only as dlkes in thls area, Tertiary dacite flows probably once

covered the Ruin Basin area, bub now occur only as capping remnants,

Ruln granite

Ruin granite occurs as a large horst in the central and north-
western part of the Ruin Basin area. The granite outorop is two-and-
thres quarters miles long and one mile wide, and it has a northwesterly
trend, The principel faclies is a coarse-grained, porphyritic granite
with rounded, pink feldepar phenocrysts ranging in length from 10 to
35 mlllimeters. Local faciaes of granite porphyry, syenite, and peg-
matite cccur. Aplite dikes cut the granite in many places, but because
thom dikes could not be followed for any appreclable distance through
“Abe weathered granite, they were not mapped separately.

The main constituents of the granite are orthoclass, quartsz,
ﬁ‘ﬁ‘be, and oligoclase with a perthitic intergrowth of oligoclase,
of the phenocrysts are Carlsbed twins, Enough oligoclase is
dsent to use the name of quarts monzonite for the rock, but as the

¥granite" is well established in the literature, no attempt is made
230 ;O it hﬁre.
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The groundmass minerals are coarse-grained and subhedral to

anhedral in form, Plates 22 and 23 are photomicrographs of the Ruin
granite and a petrographic description appears at the end of the section
on igneous rocks (page80 ).

The surface of the Ruin granite is characterized by gentle slorpes,
generally subdued, for thls rock weathers rapidly, and is covered with
irkoadc debris ( Pl. 24). In places vhere resistant sediments cap the
granite, it stands as a cliff,

The Ruin granite was Intruded into the older pre~Cambrian Pinal
schist, for zenoliths of schist, ranging from two to twelve inches in
dlsmeter, are found In the granite in many places., Pinal schist does
pot crop out in the Ruin Basin area, but it occurs abundantly 5 miles

" gouth of this area in the Pinal Hountains,

Seanlan conglomerate, which is the basal member of the late pre~Cambrian
Apache group, overlies the Ruin granite in many places, Because of con=
ﬁdm&z controversy over the character of this contact, the writer has
mde a detailed study of it. The problem is whether the granite was
Irtruded under the Scanlan, or the Scanlan was deposited on the granite.
Msa of poor exposures of the contact in question within the Ruin
M area, two outerops outside this ares were also studied, Detailed
Wptions of measured sections including this contact appear at the
0 of the division on sedimentary rocks (pages 48-52 ).

4 quarter of a mile north of the central margin of the Ruin Basin

8, the Scanlan conglomerate overlies rresh, firm granite in an out-
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crop that forms a 75-foot cliff (Pl, 68), Here the basal bed of the

Seanlan 1s composed. of vhits, gray, ard black pebbles of quartz and
quartzite, and rounded greains of pink feldspar, The matrix is black,
aphanitic silica in the lowest five inches and it makes a strildng con-
trast with porphyritic, coarse-grained grenite b§low. Large, rounded
faldspar crystals, 5 to 20 millimeters in diameter, in the conglomerate
lock identical to the rounded feldspar phenocrysts in the granite, View-
ed under the microscope, the two feldspars prove to have the same charac-
teristics, for both are orthoclase with a perthitic intergrowth of oligo-
elase, No evidence of chilling is found in the gramite and no econtact
metamorphism has been observed in the Scanlan conglomerate,

Throughout the area mapped in this project weathered granite occurs
benesth the Ccanlan conglomerate. The very top of the decomposed granite
zay have been transported a short distance but nearly all of the wsather-
od granite has not been moved and is gradational to granite, The weather-
od granits has no bedding and thus differs from the Scanlan conglomerate
in the lack of large, white, vein quartz pebbles, and the lack of trans-
Jsor‘htion before deposition., The decomposed granite weathers to a slope
#0 that its contact with the conglomerate is difficult to observe (P1,
6y A)e Below two feet of weathered granite, relatively fresh granite
ooeurs.

A half mile south of the southwest corner of the Ruin Basin area

_ another good exposure of the Scanlan conglomerate-Ruin granite con-
fact, Here the conglomerate can be followed continuously from where it
1les solid granite to whers as much as 30 feet of weathered granite
iperate it from the granite (P1l, 7).
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* In thise outerop the conglomerate is composed of the same con-

% stituents as the weathered granite but with the addition of white vein
, quartz, and white and pink guartzite pebbles., No chilled border occurs
% in the granitse and no contact metamorphic effects were observed in the
The writer believes the Scanlan conglomerats in the Ruln Basin area
2;;9 was deposited on a peneplained surface of Ruin granite,s This surface

% was mantled by a residual regolith developed by subaerial weathering,

' and the regolith remained on the peneplained smuaface and was not removed
4 by the agents that deposited the Seanlan conglomerate., The pebbly con=-

glomerate was probably daeposited rapidly, for though much of the weather-

ed granite 1g incorporated in the conglomerate, some of the regolith

remalned in situ. The ep=Archean surface in Grand Canyon, Arizona, des-

cribed by Sharp (1940) is similar tc the Ruin granite surface in that

R AR L AR R HA b

both surfaces had a regolith developsd which was partly preserved under
} later sediments.

Places where the weathered granite is only several inches thiek
nay represent areas where the loose debris was stripped off, but some

i of the weathered surface of granite remained to bo buried by the con-

Places where the weathered granite 1s several feet thick may

‘krepresent low areas from which very little of the weathered granite
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The lack of chilling effects in the granite and the absence of
thermal metamorphism in the Secanlan conglomerate support the inter-

pretation that the conglomerate was deposited on an eroded surface of

' Ruln granite, Nine miles east of Ruin Basin Bishop (1935) studied the

-Buin granite-Scanlan conglomsrate contact, His conclusions about this

contact are the same as those reached independently by the present
writer,

Diabase

Diadase occurs as dikes, aills, and irregular plutons, and its

outerops cover about one=third of the Ruin Basin area (P1, 1), It

generally weathers rapidly and forms a slope, but it is locally resistant

&d a cliff-former (Fl. 25), There the diabase is capped by more resig-

it forms steep slopes (Pls, 11, B and 19, B),
ﬁofinalweatheringproduet of this diabase 1s a fine black sand which
many of the washes,

Eﬂ&w& Nine facles of diabase are found in the
Basin area. These are distinguished on the basis of texture and
composition. In many places a sharp line cannot be drawn
facles, for boundaries are gradational. Facies of diabase
1 &re believed to be distinctive enough to warrant attention are

bed below,

The most widespread facies of diabmse ig dark gray and mediwm-




e

bt < o n -

in length, The texture of this diabase is ophitic and in most specimens
the plagioclase is labradorite, Other mineral constituents are horn-
blende, augite, magnetite, apatite and blotite, This type of diabese
4s designated facies one in thia paper. Plate 26 is a photomicrograph
showing its characteristics., A petrographic description appears at the
end of this section (page £0),
Diabase of facies two is black, very fine-grained to aphanitie,
and occurs as a chilled zone bordering intruded rocks, No petrographie
- deserdption 1s glven for this facles because the minerals are too. snall

to be identified,
' Diabage of facies three is dark gray and fine-grained. The mineral
oonstituents are similar to those of facles one, but most of the crystals
are less than 1 millimeter in length, The diagnostic characteristic of
this diabese facles is that it weathers to a knobby surface., It occurs

in masses as large as 1000 feet in di@eter (Pls. 27 and 28, A).
| Disbase of facles four is dark gray and coarse-grained., It is
ﬂnﬂar to disbase of facies one in all respects except that it is
ooarser-grained. Furthermore, it is not as abundant, A petrographic
description is given for this facies on page 81; its minerals are almost
$dentical to those of facles one. The crystals are 5 to 15 millimeters
dn length so it may be considered a facies transitional between facies
one and pegmatitic disbase (Pl. 28, B).

Diabase of facies five is gray and pegmatitic. Plagloclase

f?rystalsinitmngerromuto 35 millimeters in length and form a
scarse ophitic texture (Pl. 29,A.)s Rock of this facies occurs in

68 as great as 35 feet in diameter, surrounded by finer-grained
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diabase, Kiineral constitucnts are mainly plagioclase and hornmblende.
The large plagloclase crystals are zoned with yellow plagioclase in the
middle and white vlagicelase on the margins,

Diabase of facies six 1s pegmatitic like that of facies five, but
it 1s red, coarser-grained, and in many places contains visible quartz.
The plagioclase crystals range from 15 to 65 millimeters in length,
Because these crystals are extremely coarse the ophitic texture is not
conspicuous (Pl, 29, A), Mineral constituents are plagioclase, horn-
blende, orthoclass and quartaz, The plagioclase crystals are zoned with
white plegloclase in the middle and pink feldspar on the margins, With-—
out the ophitic texture, this rock would be considered porphyritic mon-
zonite or quartz monzonite,

Disbase of facies seven is red and coarse-grained and it contains
considerable quartg. Rock of this facies occurs in irregular masees
as large as 50 feet in dlameter and it grades laterally into that of
facies one, MKineral grains ranges from 5 to 12 millimeters in length
and are mainly orthoclase, oligoclase, hornblende, biotite and quarts,

A detailed petrographic description appeare at the end of this section

e T S A

f and Plate 20, A and B are photomicrographs of facles seven. From micro-
: scoplc determination this rock might be classed as quarts-monzonite,

Disbase of facles eight differs from that of all other facles
ﬁ in that it has conspicuous lineation parallel to an intrusive contact

| with Devonian rocks locsted west of the cantbal part of the Gila graben

(P, 1), The disbase 1s light gray and medimm-grained, Plagloclase

lerystals 1 to 6 millimeters in length tend to be in the plane of

ilineation (P1, 31, A), HMineral constituents are the same as in facies one.
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Plate 31 is a photomicrograph of facles eight. A petrographic descrip-
tion appears at the end of this section (page 80).

Disbase of facies nine is light gray, coarse-grained and has a
granular texture., Crystals are 1 to & millimeters in length and com-
posed of microperthite (orthoclase and albite), albite, augite and sphene
(P1, 32). A petrographic cdescription appears at the end of this section
" (page 81)e This rock ocours as a aix-foot-wide dike in disbase one-
guarter mile west of the central margin of the Ruin Basin area. Because
po large plutons of thie rock type were found, the writer suggésts that
1t mlght be a late differentiate of the diabase magma, However, in so
far as field and thin-section evidence goes, it might just as likely be
a late intrusion not related to the dlabase magma. Judging from thine

"~ gection determination the rock might be classed as monzonite,

Little metarmorphism

bas resulted directly from the diabase intrusion, However, some Mescal
ijatone within a few inches of the diabase has been recrystallized,
Pollowing the intrusion of diabase, hydrothermal solutions

ed the sediments gbove the diabase, These solutions followed the
gontact of the dimbase and sediments and other easy avenues of access.
Iocally, lescal limestone is altered to tremolits, HMagnetite occurs
#leng with the tremolite in some places. Dripping Spring quartsite and
wontan sandstons have been chloritised above the diabase comtact for
Lew foet in several places.

Alteration by hydrothermal solutions ocours in Mescal limestone,

inse serpentinization occurs in many places, a fool or more above
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the diabase contact, but only in a few places does alteration occur
below the diabase contact,

Alteration to serpentine is partially selective, for it has taken
place either in thin beds alternating with relatively unaltered lime-
stone, or in thin lenticular masses surrounded by less altered lime-
stone (P1l. 14, A).

The serpentine alteration is considered to be hypothermal because
the recrystallized limestone immediately above the diabase is not ser-
pentinized, and the diabase is altered by the hypothermal solutions in
many places (Wilson 1928, p. 30). Magnesium and silicon to form the
serpentine must have been introduced mainly by solutions, but some of

the magnesium may have come from dolomitic beds in the Mescal limestone.,

The hydrothermal solutions were probably the final emanations from the
diabase magma.

Locally where the alteration has been intense, chrysotile astestos
occurs in veins as crosas-fiber, but none of the deposits in the Ruin
Basin area are of commercial grade (Pl. 3)., Near the town of Chryso-

tile, Arizona, 25 miles northeast of this area, are asbestos deposits
of small volume but high grade.

Ages Considerable difference of opinion has existed concern-
ing the age of the diabase in the Globe quadrangle. Ransome (1902,
: Pe 80) in describing this diabase reported two age groups to be

_represented, one pre-Cambrian and the other post- Pennsylvanian.
« P, Peterson (1949) remapped on a larger scale the area in which Ran~

4o T
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ome described pre-Cambrigm diabame and concluded that all the diabase
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obe guadrangle was of one age, post-Fennsylvanian,
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About 30 miles northeast of Ruin Basin, A. F. Shride (1949)

reported Devonian sediments overlying an erosion surface on a diabase
dike which cut Apache group sediments. This evidence suggests that at
least some of the diabase in southeastern Arizona is pre-Devonian,

In an attempt to determine the age of the diabase in the Ruin
Basin area, a detailled study was made of several contacts between dia-
base and the two Paleozoic formations that oeccur here.

Considerable difficulty was encountered in interpreting the
gignificance of the contact between the diabase and the Martin for-
mation because of excessive small~-scale faulting and local bedding
plane movements in the Martin (Pls. 16, A and 18), However, most dia-
b;sefﬂartin limestone contacts appear to be intrusive contacts.

At the Devonian outcrop west of the Gila graben, and about 500
feet south of the Gerald Wash Road, the diabase has apparently come

in along a fault contact for lineation in the diabase parallels the
fault line, Diabase of facies 8 occurs at this locality.

‘ At the Devonian outcrop west of the Gila graben, but about 1200

fest north of Gerald Wash Road, the base of the limestone is much
‘brecciated, The diabase below the limestone is fractured but is very

ﬁnt-gmingd leading to the suggestion that the diabase fracturing
Occurred after intrusion (P1l. 18). At some exposures the diabase was
nneatod parallel to the Devonian contact. In one place a red dlabase
yegmatitic dike (facies 6) cut the black diabase near the limestone
tontact, but no contact was made with the limestone. In one place,
"hd! disbase appears to have penetrated a break in the limestone for
distance of two feet.
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A plane of weakness appears to have developed at the Devonian
limestone-diabase contact. Animals dig their burrows at this horizon
and the slope invariably changes from a steep limestone slope to a more
gentle diabase slope. This weakness may be due to the brecciation of
the basal limestone beds or to hydrothermal or surface waters moving
laterally along the contact.

In the south~central part of the Ruln Basin area, the diabase=~
Hartin limestone contact is covered by talus from the limestone. No
elear-cut relationship could be determined in most places, However,

a short dike or a plug of diabase occurs along a fault in the Martin

i limestone near the Gila graben contact on the east (Pl. 1),
L In two places diabase has been found in intrusive contact with
g ;§' the Mississippian limestone. One location 1s near the western margin

of the Ruin Basin area in the central portion, and the other 1s in the

southeastern corner (Pl, 1). The latter outcrop is extremely broken up
by small faults so its interpretation is difficult.

The age of all the diabase in the Ruin Basin area is determined
to be post-liississipplan. From its relationship to the structure of

the area, an early Tertiary age is suggested, A discussion of the
relationship of diabase to structure is given in the section on local
structure (page 86).

Diorite porphyry

Diorite porphyry in the Ruin Basin area, occurs as dikes in

Devonian strate; it ranges in thickness from 10 to 50 feet and in all

N
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places one end of the dike merges into diabase., The porphyxry is pale
olive in color and 65 percent of it is a very fine~grained grounémass,
The phenocrysts are of oligoclase, hornblende, apatite, and magnetite,
ranging from 0,1 to 3,0 millimeters in length., The rock weathers
readily in most places to form slopes which look very much like those
formed of weathered diabase, A petrographic description appears at
the end of this section (page 83 ). Plate 33, B is a photomicrograph
of the porphyry.
Diorite porphyry is limited in occurrence to the southwesterly
part of the Ruin Basin area where four dikes cut the Martin for-
mation, The largest dike, 50 feet wide and 1100 feet long, is in the
| Devonian block on the southwest margin of the Gila graben (P1l. 1),
Another occurs alongsida a fault in the northwest part of the same

Devonian block, The smallest occurrence of diorite porphyry is in

Hartin limestone southwest of the Gila graben, This dike pinches out
at the base of the Missiesipplan limestons but the fault along which it
was intruded continues through the block., XAnother dlorite porphyry dik
exops out in the same Devonian block about 1000 feet west of the small
gdiko and 500 fest south of the largest porphyry dike. There the dior-
"ite porphyry is much weathered and partly concealed by Kartin limestone
dobeets,

Diorite porphyry dikes appear to be late intrusives for they are
nowhere displaced by faults., They cannot be followed in the diabase
becanse the weathered slopes conceal them.

The diorite porphyry is believed to be a late facies of the dia-
!Pﬂe, but because it can readily be distinguished from diabase in the

T ——— e
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field, it was mapped seperatsly. Other outcrops of diorite porphyry

occur south of the Ruin Basin area.

Dacite

Tertiary dacite occurs as flows that probably once covered all
of the Ruin Basin area. Present outcrops appear as a capping over older
formations and as small residual masses, In general these dacite flows
have no conspicuous layering, but in places visible lineation occurse.
In some areas dacite outcrops are covered by large dacite boulders form-
ed by weathering in place along rectangular joints (Pl. 29, B), In most
places the dacite forms a cliff upon weathering., The maximm thickness
of the daclte flows in this area 1s 200 feet,

A black vitrophyre bed occcurs at the base of the dacite in many
places. This bed ranges in thickness from a few inches to several feet,

In places below the vitrophyre is a tuff that appsars to be water-laid.
The tuff ranges in thickness from nearly zero to 80 feet and was acoumu-
lated in troughs or basins before the dacite flows erupted,

The dacite is pinkigh gray and fine-grained and is composed
primarily of feldspar, quartz and biotite. The feldspar was determined
% be andesine, Small amounts of sphene, hornblende, and pyrite also

occur, A petrographic deseription of this rock appeers at the end of
thig section (page 84), and a photomicrograph of it is seen in Plate 34.
In two localitiee along the southern margin of the Ruin Basin
dacite occurs as a capping over Martin limestone, Escabrosa 1ime-
one, and diabase. South and west of Ruin Basin dacite flows are thick-

and much more extensive than in the basin,
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In the northsastern quarter of the Ruin Basin area are three

gmall residual masses of dacite., The largest of these retains some of
the features of a flow though it has weathersed to a bouldery surface,
The smaller two outcrops are composed of fine~grained, friable rock
containing some pumice. These rocks were probably tuff which under-
14#s the dacite in many places.

' In the central part of the western margin of the Ruin Basin area
is an outerop of tuff containing a few scattered boulders of dacite
(P1. 1 and cross section A-A' P1l, 2). The tuff lies on diabase and
is overlain by Gila conglomerate. In this loecality the tuff probably
was formed in a trough on the diabase surface and subsequently dacite
flows covered it. Eroslon later stripped most of the dacite and form-
ed a second trough in which Gila conglomerate was deposited.

Theorjep on formation of vitrophyre: Two points of view con-
carning the mode of formation of the vitrophyre which underlies the

-daeite ares

1. The vitrophyre resulted from the welding of tuff through heat
and pressure supplied by overlying dacite flows,

2+ The vitrophyre was deposited by & nu;es ardentes, burning or

. glowing cloud, (Perret 1935, pp. 84 and 89) or possibly by a flow betweer
th. time of the accumulation of tuff and the eruption of dacite flows,
Let the viewpoint that the vitrophyre was formed by heat and
Pressure of the overlylng dacite flows be tested according to principles
0f heat conduction (Lovering, 1935 and 1936). In order to use heat con-
0Ction formulas certain constants must be obtained or estimated., The
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following approxinations were made in this case, Thermal constants
for the rocks concerned are not published (Lovering 1936, p. 96). The
econstants for dacite tuff were approximated as equal to those of rhyo-
lite tuff. The constants for dacite were approximated as equal to
those of dlorite. Temperature of dacite flow extruasion was taken zs
1025° C. and the initial surface temperature on the tuff was taken as
25° ¢,

Based on the above assumptions, the maximum temperature, a few
inches beyond the tuff=-flow contact in the tuff, would never exéeed
60 percent of the initdal difference in temperature between the two
rocks (Lovering 1936, P1, 2, p. 99). This means the highest tempera-
ture to effect the tuff was 600° C, In this case the meximm tempera-
ture gradient is about 100° C. per 100 feet (Lovering 1935, Pl. 7,

Pe 86).

The estimated thermal constants are belisved as accurate as possib
from the limited information available. The assumptions were based on
the bellef that the texturs of the rock is as important as the mineral
eampogition in determining thermal constants,

However, some question may be raised as to basing an estimate of
dacite tuff thermal constants on those of rhyolite tuff, If mineral
‘eomposition is the moot important character of the rock in this deter-
mination, then the tuff and the dacite flow have the same constants,
In this case the problem is simplified and all relationships can be
jetemimd from one graph (Lovering 1935, P1l. 3, ps 97)

: On the basis of the above assumption, the maximm temperature a
few inches beyond the tuff-flow contact, in the tuff, would never




exceed 50 percent of the initiel difference in temperature betwsen the
tuff and flow. Assuming, as before, that 1000° C. is the initial differ-
ence in temperature, the maximm contact temperature would be 500° G.

The maximm thermal gradient would be, as before, about 100° C. per 100
feot.

If either of the estimates of the thermal constants iz near correct,
then the maximm temperature at the contact of the flow and tuff never

 axceeded 600° C. To melt a dioritel

the temperaturs must be at least
1125°% C, for the entire thickness affected (Daly 1933, table 16a, p. 66).
It therefore appears improbable that a temperaturs of 600° C. could weld
 the tuff for a thickness of several feet.

%hat was the effect of pressure in the formation of the vitrophyre?
In the region south and west of Ruin Basin the daclite flowa attain a
thickness of about 1000 feet, eo let it be assumed that an equal thick-

. ess axisted in this area. lHowever, the daclte probably was rnot extrudad
88 ond flow a 1000 feet thick, but rather as a series of thimmer flows.
}l the weight of flows bullt up the pressure on the tuff, the effective
femperature in the tuff was greatly reduced by insulation afforded by
mrlier flowe, So for the maximm temperature at ths flow=-tuff contact
pregsure of overlying rocks can be neglected, and as the pressure
eaped the temperature in the tuff dropped repidly (100° per 100 feet
f flow) below an effective welding temperature,

The second viewpoint on the mode of formation of the vitrophyre

' Fo melting temperature was given for quarta-diorite or dacite.
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was by & muges erdentes (burning or glowing cloud), or by a flow, The
following sequence of events might have occurred. Light colored, pumice-
ous tuff was violently erupted over the area and was water transported

to basinsg of deposition,

Fhile tuff was still being accumilated éome vitrophyre was extruded
in the area in the form of nubes ardentes, or as a flow, The first ex~
trusion of vitrophyre left only a thin layer on the surface, This thin
nantle was broken up by erosion and deposited in the basins along with
the tuff, Extrusion of vitrophyre contimued and increased in volume
until it covered the swface, After the cessation of vitrophyre ex-
trusion, dacite was extruded as lava flows. The earliest flows incor-
porated some vitrophyre that was p:T.c:J%e zzp on the surface by the flowe,

The viewpeint that the vitrophyre was formed by a nudes ardente
or by a flow fits the fleld evidence, for the contact between the vitro-
phyre and the tuff below is gradational., In the upper part of the tuff
elongate shards of vitrophyre occur lined up parallel to the bedding in
water=laid tuff, The frequency and amount of vitrophyre shards increases
upward to & place where the tuff is unrecognizable in the rock, A similar
contact betwsen tuff and vitrophyre is described from the Superior lining

% district (Short and others 1943, pPe 406).

Tha contact between the vitrophyre and dacite flow is fairly sharp,

but for a few fect above the vitrophyre, the dacite flow contains frag-

&

¢ ments of vitrophyre, These vitrophyre fragments were probably picked

5
£

";up on the surface over which the dacite flowed.
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Ruln granite

minerals percentage of rock length of crystals
or‘hhoclaae 25 Oe¢5 -6 m
albite 25 05 =2 mm
qnartz 40 0625 = 6 mm
pyrite 10 Ol =003 mm

alteration = gericite, allophane, and limonite,
The rock texturs is coarse-grained granular, The feldspars are

difficult to differentiate, for although both orthoclase and albite

can be determined, the exact percentage of each is dubious because

of extrems alteration to allophane and sericite. The feldspar crystal:

are subhedral to remnant masses., Quarts is anhedral, Small remnant

masses of pyrite scattered throughout the rock have been almost com=-
pletely altered to limonite., FPhotomicrographs are on Plate 22,

Ruin granite

minerals percentage of rock length of crystals
orthoclase L5 2 = 6 mm

6
‘oligoclase (A ) 25 2 - 4 mm
-~ mmecovite Peinz

15 0025 = 0,5 mm
quarts 10 0625 =8 mm
Imenite 5 025 =3 mm

‘alteration ¥ soricite, allophane, limonite, and leucoxsne,
; The rock texture is coarse-grained granular, Orthoclase crystals
are suhedral to subhedral and have been considerably altered to seri=-
cite and allophane, Oligoclase is also euhedral but 1s only altered
to a minor degres. Both albite and Carlsbad twinning is present in
the feldspars. Nuscovite occurs in fan shaped aggregates; it might

more accurate to call this occurrence sericite for it 1s apparently
secondeyy mineral. Guartz occmrs in anhedral masses throughout

Ilmenite ocours as specks and remmants of crystals; most

"of 1t is considerably altered to leucoxene and limonite. FPhotomicro=~
‘graphs are on Plate 23,

“Diabase (facies 1)
;minerals

percentage of rock length of crystals
j'? indesins (AbéknA) 50 ;.' - g rm
g 15 - 3 m

15 0e5 -3 m

10 0e5 -lm

10 0.5 - 25 m

sericite, chlorite, serpentine, and hormblende.

The rock texture is ophitic, but the slide is so thoroughly altenr
et the texture 1s not obvious, Andesine occurs in euhedral crystals
wat are much altered to sericite, Olivine is highly altered to ser—
pantine with magnetite forming along the clsavage planes. Augite is
etively fresh in subhedral crystals but some shows deuteric alter-
itlon to hornblende {uralits), Biotite was subhedral it has been
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almost completely altered to chlorite., Host of the magnetite is in
evhedral to subhedral crystals, FPhotomicrographs are on Plate 26,

' Disbase (facies 3)

minerals percentages of rock length of crystals
latradorite (AbsAng) 65 0,25 =3 mm
biotite 15 0e5 = 0675 mm
pigeonite (augite) 5 0e25 =~ 0,5 mm
pyrite 5 05 ~1mm
hornblende 5 05 ~-1l,5mm

accessories I quartz, jarosite, and magnetite
alteration = hydromlcg, chlor.{te, and limonite,

The rock texture is ophitie, Lalradorite 1s euhsdral to sub-
hedral; some of the crystals are relatively fresh. The subhedral blo-
tite is alwmost completsely altered to chlorite. Pigsonite is almost
all anhedral, filling the spaces between plagioclase and biotite.
Pyrite crystals are euhedral to subhedral and all show more or less
alteration to limonite, Hornblende occurs as broken crystals and
slivers, many partly altered to chlorite., Quarts, jarosite, and mag-
~ netits ococur in small amounts, Photomicrograph is Plate 28, A,

Digbese {facies 4)

minerals ntage of rock length of crystals
lalredorite (and orthoclase§ 50 1 - 8 mm
hornblande 30 1 - 4 mm
monetite 10 065 = Jmm
apatite 5 05 = 2mm

~ alteration ® allophene, soricite, jarosite, limonite, and chlorita,
. The rock texture is ophitic but intensive alteration has partly
bliterated the texture., labradorite in evhedral to subhedral crystals
is very much gltered to allophane, pericite, and jarosite., Some ortho-
¢lase is present but due to the alteration a clear division betwsen the
feldspar could not be mede. Hornblende in subbedral erystals and an-
masses shows some alteration tc chlorite, The few crystals of
angite are partly altered to hornblende, Magnetite occurs in long

tite is primarily in euhedral crystals displaying good basal sections.
A few gmall flecks of biotits are present, Photomicrograph is Plats

percsentage of rock length of crystals
1

20 - L mm
25 l - 4 mm
30 0025 - 8 hizisid
10 0025 - 005 mn
10 ' 025 - 2 mm

magnetite, and apatite
allophane, sericite, and limonite.
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The rock texture is gramilar with long prismatic blades of horn=-
blende. Subhedral feldsmr crystals are altered chiefly to allophane
but in part to sericite. Much of the quartz and orthoclase are inter-
grown as graphic granite. Hornblende, in additlon to occurring in long
blades, 18 present in anhedral masses, Biotite ranges from flecks to
radial aggregates, This mey partly be due to alteration of hormblende.
Some of the masses of anhedral quartz contain needles of apatite. Some
subhedral to euhedral crystals of apatite are also present. Magnetite
$n subhedral crystals and remnant masses has been greatly altered to
1imonite. Photomicrographs are on Plate 30,

Diabase (facies 8)

ninerals percentage of rock length of crystals
1sbradorite 60 1 - 4 mm
pagnetite 15 05 = 4 mm
sngite 15 05 = 3mm
hornblende 5 025 - 05 mm
apatite 5 Ol = O3 mm

alteration = allophans, hydromica, chlorite, hornblende, and limonite,
The rock texture is coarsely ophitie, but because of extreme altera-
t4on this texture is not conspicuous, Labradorite is intensely altered
“to allophane and hydromica, so much =zo that even the albite twinning

48 obscured., FBuhedral to subhedral crystals show a little alteration
~around the edges to hornblends. Hagnetite occurs mainly as long needles,
but some is in amall masses, Most of the hormblende is in aggregates

of needles, and some shows alteration to chlorite, Apatite is euhedral
and several good basal sections occur in the slide. Photomicrograph is

on Flate 31, B,
Disdase (facies 9)

percentage of rock length of crystals
microperthite (orthoclase anmd 40 2 - 1lm
A albtite)
alhite 40 2 - 6m
angite 10 1l - 2 m
gphene 5 1 - 2 1mm
monite 5 0625 = 1lmm

mlieration = allophane, chlorite, and limonite.
- The texture of the rock is coarse-grained granular, BMicro-
Perthite crystals are euhedral to subhedral and consist of a fine-
grained intergrowth of orthoclase and albite in about equal proportions.
Large euhedral alhite erystals occur but polysynthetic twiming is rere.
teration to allophans ocours in both feldspars but it is more intense
in the microperthits, Augite has almost completely altered to fan-
shaped ohlorite, Some good crystals of sphene are present and limonite
s in blebs throughout the slide. Photomicrographs are on Plate 32,
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Diorite porphyry
ninerals percentage of rock length of crystals
oligoclaso 15 05 = 2m

hornblende 5 02 =~ 3mm
amﬁte 5 0.1 - 0.3 Em
magnetite 5 Ol = O3 mm
groundnass 65 fine grained 0,1 m

accessories » hdotdte and quartas

alteration = hydromica, Jarosite, limonite, hematite, and chlorite,
The rock texture is porphyritic with euhedral to subhedral
erystals Os1 to 340 mn in length in a fine-grained groundmass. The
groundmass may be largely composed of feldspar but no determination
could be made on 1t, Euhedral to subhedral oligoclase phenocrysts
are extremely altered to hydromica and jarosite, in faet in many case
only the euhedral outline of the crystal can be detected in the grounm
mass, Subhedral hornblende in long needles and irregular masses of
bornblende are partly altered to chlorite, Euhedral apatite and anhe
quarts are presant, Magnetite oeccurs in small masses and crystals
scatiered throughout the matrix and showing some alteration to limoni
A fow flecks of blotite are present, Photomicrograph is on Plate 33,

minerals percentage of rock length of ecrystals
andesine (AbgAn) 30 1 - 3m
quartz 15 0625 =~ 0G5 mm
biostite 5 025 = 0475 mm
_accessories 5
glass matrix A5 glasgy
aceessorles = orthoclase, sphene, zircon, hornblende, pyrite, and
muscovite

[

The rock is porphyritic with phenocrysts enclosed in a black gla:
‘wmtrix, The rock is unaltered and the matrix has well developed flow
‘lines around the phenocrysts. Host of the phenocrysts were euhedral
but now many of them are crushed and broken with glass £illing in betr
the broken fragments. There is no preferential orientation of the ph«
oxysts, The andesine is in euhedral and crushed fragments, Some of !
has very fine muscovite needles forming along the cleavage
Planes, These probably represent the beginning of alteration, Quart:
is chiefly anhedral. Biotite occurs in euhedral hexagons and bent am
Wrushed fragments, Pyrite is in small crystels, as do the other acce:

82 hornblende, sphene, orthoclase, and zircon, The glass matrix i
‘Wiform in appearance and is £illed with trichites (tiny hair-like
Mojections). No relic pumice structure was observed. Photomicro-
m are on Plate 36.
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minerals percentags of rock length of crystals
andesine 20 025 = 2mm
quarta 10 0,25 =~ 2mm
blotite 5 025 = 1l mm
accessories 5

groundmass 60

accessorles = gphene, hornblends and pyrite

alteration = chlorite and limonite.

The rock texture is porphyritic with a glassy groundmass which
shows flow structure., Hany of the euhedral to subhedral albite
crystals show a zoning which is interpreted as indicating a chenge
In composition as the crystals grew., Some of the feldspar crystals
are fractured but they are very little altered, {uartz crystals are
" subhedral to anhedral and some show embayments of groundmass, Blotite
_ crystals are suhedral and somewhat altered to chlorite. Pyrite is

- gubadral and in tiny masses; much of it is altered to limonite., A
little sphene and hornblende are present, Photomicrographs are on
Plate 34.

Structure
Regional structure

The Globe region is in the Basin=Range province, .gbout 60 miles

- southwest of the southern margin of the Colorado Platesu. The dominant
structures and resulting mountain ranges strike northwesterly and paral=-
lal the margin of the Plateau (Butler 1949). This arrangement is primar-
11y due to Laramide folding and subsequent block=-faulting which is super-
imposed upon all earlier structures (Wilson 1949).

The structural history of southeastern Arizona begins with orogeny
¢uring older pre-Cambrian time when an east-west compressive force form=
od folds whose regional trend was a little east of north. However, in
the area encompassing Prescott, Jerome and Globe the trend of the folds
snung to & north-northwesterly direction., Shear or tear faults
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transverse to the folds have been developed in many places (Wilson
1949). Later some north-northeast flexures were formed in the Apache
group poesibly by an orogeny of younger pre-Cambrian time, Apmrently
the Globe region was not affected by dlastrophism between the time of
the last pre-Cambrian revolution and that of the Laramide.

During Palsozoic and Mesozoic time the regions bordering the Colo-
rado Plateau were a series of basins of heavy sedimentation (Butler
1949). The Globe region is on the northern flank of & basin which
deepens to the south and extends into Mexico (McKee, isopach maps

1949)., Therefore the thickness of the sediments at Globe is less than
that of the area to the south and more than that of the area to the
north, In addition to the rocks now found in the Globe area some
Pennsylvanian and upper Cretaceous sediments were probably also deposit-
ed here judging from the projection of trends on McKee's isopach maps
{1949). If Pemnsylvanian and Upper Cretaceocus beds were once present
_here they have besn stripped off by erosion befors the deposition of
Tertiu-y rocks,

The Laramlide orogeny resulted in the development of folds, reverse
g ?mlts, thrust faults and associated igneous activity in the ancient
basins of sedimentation in southeastern Arizona. The compressive forces
asted toward the Colorado Plateau which was then a relatively stable are:
80 the folds developed with a northwest trend., The Laramide orogeny,
ﬁhich extended over considersble time, was followed by a period of
Yelaxation and tension.

Structural features, the result of tension, are sparse and of
magnitude in the Plateau area, but these features are greater in

R



frequency and magnitude southwestward away from the Plateau margins,
During the period of tension, Basin Ranges were formed by block faultin
which was superimposed on all the earlier structurss, According to
Butler (1949) the tensional stresses may have resulted from release of
compressive stresses dus to collapse of folded strata and to the trans-
far of magma from subsurface to surface, This transfer of magma removec
the subsurface support and promoted settling,

The trend of Basin Ranges in the Globe region is northwesterly but
wueh of the regional dip, to the southwest, of these ranges has probably
resulted from Laramide compression rather than from normal faulting.

E, D, Wilson believes that many of the Basin-Range faults follow in-
hprent zones of weaknees along which there was movement in older pre-
Cambrian time,

Normal faulting and intermittent volcanic activity continued
through Tertiary to Recent time. Some compressive structures, folds
‘and thrust faults, occur in Tertiary rocks in southeastern Arisona, but
these are apparently local structures (Wilson 1949).

Local structure

The most pronounced structural feature in the Ruln Basin earea 1s
i development of horsts and grabens., The major faults have an average
@trike of about N 30° ¥ which is in keeplng with the post-Laramide
ructural trend of south-centrasl Arizona. The regional dip of the
ata is to the southwest, but many local variations exist. This

RReriona1 tilt may be a result of the Laramide orogenye.
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The fault pattern of this area is typical of Basin-Range atructure;

however, due to the rapid srosion of Ruin granite in this locality, the
effect of the block femlting is just the reverse of that found in most
parts of the Basin=-Ranga province where the horsts stand up in bold
relief above the graben areas,

JPuin basin horst: The largest block in the Ruin Basin area
is a gronite horst two=-and-three quarters miles long and one mile wide
within the Basin itself (Pls, 1 and 2). At the time of faulting, young-
er sadimentary formatlons must have covered this block, but subsequent-
1y thsse were eroded exposing “he Ruin granite, which weathers rapidly
;. and so sccounts for the present low topographic position of the horst,
‘ The area which would normally bs the southeastern extension of the
 borst is occupied by dlabase and some Apache group sediments. Apparent-
1y a thick mass of diabase was intruded above the granite in this lo-
Qlity. The diabase intrueion probably followed the main Basin-Range
faulting,
The vertical movement along the faults, which border the horst,
“mmst have been greater in the northwest than in the southeast with the
}'omlt that the granite of the block does not crop out in this south=~
ﬂltetm locality., The faults forming the horst may be hinge faulte
"if-h the hinge in the southsast now covered by disbase., This apparent
onghip may be partly due to deepsr erosion in the basin. Beyond
diabase outerop to the southeast, outside the Ruin Basin erea, are
malve exposures of Apache group and Paleozoic sediments in which no
dsnce of a continuation of the horst is found.
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Eastern grabens East of the Ruin Basin horst is the eastern
graben which in ite northern portion is composed primarily of Apache
group ssdiments and intrusive diabase, whereas in its southern portion
it aleo contains Paleozolc limestones. The northern part is very much
broken up; the largest mmber of faults strike north or northwesterly,
but some strike northeasterly (Pl, 1), Fault lines cannot be traced
for long distances because they are partly obscured by intrusions of
diabase, In a few places the dipbase 1s faulted but only by minor
breaks,

Erosion has removed much of the rock cover beneath which the dia-
base was intruded with the result that on the geologic map, Plate 1,
the blocks of Apache group sediments appear to be floating in a sea
‘of diabase, This pattern might be 1ikened to fragments of ice floating
in water (P1, 2). It seems probable that the forceful intrusion of

the diabase into the sediments jostled and separated the fault blocks
@ considerable extent.

A flat anticline in the north-central part of the eastern graben
kes approximately N 20° W (F1l, 3), Near the southern end of the
iz a second anticline with a strike of N 48° W, These anticlines
¥ bave been formed by compression during the Laramide orogeny, but
Besus more probable that they represent local changes in dlp caused
Mmrping of beds during the forceful intrusion of diabase,

The southern part of the eastern graben is considerably less

4 than the northern part, and the amount of diabase intruded

the sediments here is less. An exception 1g a very large dia=-

along the western border of the graben which conceals the
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wastern fault margln of the graben,

Erogion at preosent is stripping off the Paleozolc limestones in
this part of the block, Several erosional outliers of Devonian Martin
limestone occur beyond the main masses of the formation, giving the
impression of klippen, although the writer believes these outliers are
remmants of erosion, Despite the fact that breccla formed by bedding
plane movementa at the base of the Martin underlles ths outliers, there

is no evidence that movements involvad were of thrust proportions,

Heatern graben: Southwegt of the Ruln Bagin horst is another
large block, the western graben, which is composed of Apache group and
Paleozolc sediments, diabase and Tertlary formations, This graben,
though congiderably cut by faults, is in general not as broken up as
the northern part of the eastern graben, but more faulted than the

southern part, The breaks, in general, can be followed only short

distances; some apparently were short breaks origlnally, whereas others,
possibly once greater in length, are now mrtly obscured by diabase.

¢ As in the northern part of the eastern graben, the rock cover under
which diabase was intruded has been eroded off to a consliderable extent,
creating the effect of blocks of sediments floating on a sea of dlabase
(Pl. 1), Tho diabase occurs as dikes, sills and irregular masses, The
8i11s greatly favor the Hescal limestone and its contacts as hosts for

: intrusion,

Ralationship of diabage:t The diabase of the Ruin Basin
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Miesisaipplan stratal. lore exect dating of the dlabase emplacement
in this area is impossible because of the absence of very late Paleoszoic
and Mesozolc rocks., Nowhere in southeastern Arizona has diabase been
observed in Cenozoic formations, therefore, the diabase could have been
intruded at any time between the Mississippian and the Tertiary,.

The evidence suggests that the dlabase came relatively late in the
structural history of this area, since its emplacement obscures most
of the normal faulting, The few faults that are in the diabase are of
small displacement, and probably represent readjustments due tc settling
along old breaks after the diabase intrusion and dacite extrusion, A
post-Laramide or early Tertiary age 1s therefore suggested for the major

dlabase intrusion. This concluaion is tentative, as supporting evidence

iz from a very limited areca.

G aben: Near the eastern margin of the western graben

1s a long, narrow and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>