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CHAPTER I IirmODUCTIOIJ 

Ac>cnowledgenents

The field rork in the Ruin Basin area was done while the writer 

in the eoploy of tlie U, S. Geological Survey, Department of Inter­ 

ior* The Geological Survey lias kindly permitted the use of material 

collected while in Its employ in tills thesis, submitted as partial 

fulfillment for the degree of Doctor of Philosophy,

It la a pleasure to acknowledge the constructive criticism of 

Kelt ?, Peterson and Edwin I). McXee both in the fiald and office, 

I aa also deeply indebted to D. S. Butler, M, N, Short, and U, D, 

McJCee for constructive criticism of the manuscript, T, S, levering, 

E, D, ffllson, A, A. Stoyanow and ?, ft'. Galbraith have nade sugges­ 

tions for which I ara grateful. John Lenish generously gave of his 

tine to aid in the preparation of the photomicrographs.

Location

Ruin Basin is in Gila County, Arizona, about 15 niles north­ 

west of Globe, The area napped is rectangular and covers about 7 

square miles. The boundaries are as follows: on the north latitude 

33 -30  , on the east meridian HO°-52 f -3G% on the south latitude 

33?-27*-30", and on the west meridian H0°-55 f (PI, 1).

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

is indicated in Figizre I, The Basin lies one and a half miles west
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of the Apache Trail on the Gerald Wash Tioad that can be traveled by 

autontobile.

Physiography

The Ruin Basin area is in the "Basin-Rango" province, or the 

"Mountain Region" of Hansome (1903, p. 10) which is typified by hlock- 

faulted Mountains. On a scall scale, this area displays some of the 

typical features of Basin-Range topography,

Ruin Basin tJas once a horst of fast-weathering granite. It "syas 

surrounded by blocks of more resistant sedimentary formations. After 

much weathering the topographic relations were reversed; the former 

horst is now the trough which forms the largest physiographic feature 

in the area. It is two and three-quarters long and one mile wide, and 

has a north-westerly trend (PI. 1).

Hortheast and southwest of Ruin Basin are rugged mountains com­ 

posed primarily of pre-Canbrian sediments, Devonian limestones, and 

intruded diabase. Rocks of these two localities are stratigraphically 

higher than those of Ruin Basin, for they were dorimthrown relative to 

the horst during the major block faulting.

Along the west side of Ruin Basin, but separated from it for 

nost of its length by older formations, is a small graben, 8000 feet 

long and 1000 feet ^ide, filled with Gila congloiaorate (?1. 1). The 

northern third of this graben has little topographic expression, but 

the southern two thirds shows a distinct trough. Southeast of Ruin 

Basin is a large area of intruded diabase that has moderately rugged 

relief.
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The main drainage is through Gerald *.7asL which runs easterly 

across the central part of tho area, and thence into Final Greek, a 

mile-end-a-half boyond the boundary of tliis area. Tributaries of 

Gerald 1'ash extend northwest along F:uin Basin, south toward Sleeping 

Beauty Peak, and southwest toward Flatop fountain (?1. 3)  

Climate

The Ruin Basin area is semi-arid v/ith a aean annual temperature 

of about 63° F, and a range from 1 F to 120° F. The noan annual rain­ 

fall is about 11 inches. Most of the precipitation comes in the form 

of violent thunderstorms in June, July, i^nd August, and in rains of 

November and December. Important cliro&tic factors in rock weathering 

nay be neclianical disintegration due u> extreme and rapid change in 

temperature between day and night, and during rains; and the rapid 

abrasion by fractured or disintegrated rocks during tines of heavy 

cloudbursts. Chemical disintegration, mainly due to hydraticn, is 

also important. Longwell, Knopf, ana Flint (1945, p. 23) disregard 

rafdd changes of temperature as a factor in weathering in an arid 

region. They base their conclusion on results of laboratory experi­ 

ments. The present vrriter does not believe the experiments proj>erly 

simulated the conditions in nature and therefore retains the older 

theory that rapid changes in temperature arc a factor In weathering 

in an arid region.



Indian liuins

Indian ruins in the basin area are responsible for the name ITRu±n 

Basin0 * Those ruins represent cultures of many centuries ago when primi­ 

tive Indians roamed the region* Location of Indian ruins is r-hor/n on 

(Plate 3).

History of L'ining

The raining history of the Globe region is colorful and intirnately 

connected with the activities of the fierce Apache Indian tribe that 

dominated the area before the coning of the white nan. The isolation 

of the nountainc and the predatory Apaches who lived in the region kept 

ev«n the hardy prospectors out of the Globe region until 1374.

The United States Amy temporarily subjugated the Indians in 1874, 

and opened the way to a party of prospectors that crossed the Final 

Mountains from the west and located the Globe clain (now known as the

Old Doninion)* On their return to Florence, members of the same party
o

located the Silver King Mine which became the first large silver pro­ 

ducer in the district.

Other camps that soon after sprang into existence were Hamboz,

1 Principal source of data is Ransono (1901).

2 Silver King mine is actually outside the Globe quadrangle, but 
it was a great influence in encouraging prospecting around Globe.
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Cctto&BOod Springs, Richmond Basin, tfatsonville, and McMillanville, 

These camps all produced high-grade silver ore. During 1878 and 1879, 

of the Apaches under Geronino and Victorio kept the niiners in a 

of constant anxiety, but the settlement at Globe was never actually

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, but by 1887 these ores were exhausted.

first notice of coanercial copper ore was in 1876, and by 1884 

continuous copper production was achieved by the Old Dominion nine at 

Globe. . The copper ore bodies at Miami were first worked about 1901, 

although steady production of copper was not reached until 1906 when 

the Inspiration Mining Conpany became well established. In 1907 the 

H1aml Copper Conpany was formed and began operation.

In 1922 the Globe-Miani district 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 (Calkin, 1922, p. 11). At 

that tiiae it ranked fourth in the world, being surpassed only by Butte, 

take Stiperior, and Bingham,. The Old Dominion mine at Globe ceased pro­ 

duction in 1930, but the nines at Miami are still large producers.

Previous Investigation

1. Calkins, F. E. (1922). The Globe-Kiami district, past, present,

In ff» S. Geological Survey Professional Paper 115 by Ransone (1919, 
22-25) is an annotated bibliography of 66 papers which are related 
the Ray-Miami region, but are not pertinent to the study of the Ruin
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and future. Arizona Min. Jour, vol. 5, no. 23, p. 11.

A brief discussion of the Globe-Miami district as it compares in 

production with other copper camps.

2* Copper Resources of the 'Torld (1935)* 16th Int. Geol. Con-

greOS, Vol. 1.

A brief description of the ore deposits.

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

IfcdY* of Aris. Bull. 119, pp. 240-242. 

Condensed sketch of Globe Hills area.

4. Darris, t. £. (1925) The Basin-Range problem.

Hat. Acad. Sci. Proc. vol. 11

A general discussion of structure and physiography.

5. General geology and sumary of ore deposits of the south­ 

west, (1932) 16th Int. Geol. Congress Guidebook LU

Describes the geologic featiiren related to the occtorrence of copper 

deposits in the Southwest.

6. Gilbert, G. K. (1875). U. S. geographical and geological survey

of 100th meridian.

Holographic descriptions and Gila conglomerate named.

7« Gilbert, G. X. (1928). Studies of Basin- Range structures, 

S. Geol, Surv. Prof. Paper 153.

Structural interpretation of the Basin Kongos.

8, Knechtel, 1. M. Geologic relations of the Gila conglomerate 

southeastern Arisona. (193&). Am. Jour. Sci. 5th Ser. vol. 31.

A discussion of the Gila conglomerate.
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9* l#ef %  ?* (1905) Underground waters of the Salt Pdver

* Ari«ona« tf. S. Geol. Surv. 'V. S.P. 136. 

00aarlptioB of area near Phoenix, does not extend to lUiin Basin

10. BanBome, F. L. (1903) Geology of the Globe copper district, 

Arisona. U. S. Geol. Surv. Prof. Paper 12.

Excellent original description of rocks in the area, and first

napping of the Ruin Basin area on scale « Contains a few 

in rock correlation.

(1904.) Description of the Globe quadrangle, 

Ariscnau U. S. Geol. Snrv. Folio 111.

Excellent imps, soae of wliich are not lo-onc! in Professional Paper

12.           (1910) Geologr at Globe, Arizona. /Jin. Sci. 

Press, vol. 100, pp. 256-257.

Brief description of geologic setting at Globe.

13.            (1911) Geology of the Globe district, 

Arlsona, Bin* Sd. Press, vol. 102, pp. 747-748.

Brief additional material to article In 1910.

14«           (1919) The copper district of Ray and Mieai, 

Ariaona* U. S. Geol. Surv. Prof. Paper 115.

Corrects several errors of Professional Paper 12; but does not cover 

the Ruin Basin area with new larger scale map. Also general strati­ 

graphy and correlation between Miami and Roy, Arizona.



CIlAPTSl 2 G2IEP-1L GEOLOGf?

In the following sections of thin paper, the sedimentary fornations 

«ad ignKKs bodies ore described. The Gila conglomerate is given spe-

consideration becau.se of a controversy over its correlation,

and local structures are discussed with emphasis on the relation­ 

ship betweon diabase and faulting. Erosion, ground T?ator, and mineral 

deposit* &TQ briefly d3.sciissod.

edimentary i^ocks

Pre-<Jambrian Apache group sedimentary rocks form the bulk of sedi- 

nentary formations in the Ruin Basin area, Frora oldest to youngest 

this group includes Scanlan conglomerate, Pioneer shale, Barnes con­ 

glomerate, Dripping Spring quartsite, and Mescal limestone.

Other sedimentary formations present are Devonian Martin lime­ 

stone, Mississippian Escabrosa linostono, Tertiary (?) Gila conglomer­ 

ate, and Quaternary alluvium. The columnar section (PI, 4) and the 

correlation chart (PI, 5) are in the pocket, A measured .action of 

each formation appears at the end of thin division of the report

Scanlan conglomerate

The Scanlan conglomerate is the oldest member of the Apache group 

overlies the Ruin granite in the Ruin Basin area. It ranges from



-9-

'& $ £to0t In thickness and forme a cliff or ledge whenever i

In places its presence is obscured by talus from the Pioneer

writer believes the Scanlan conglomerate was deposited on a 

paneplained surface of Ruin granite which was mantled by a residual 

r*golith developed by suiaerial weathering* The regolith, which is

of unstratified weathered granite, reaained on the peneplain 

not reaoved by the agents that deposited the Scanlan conglomer­ 

ate* A regolith similar to the one in Huin Basin is the ep-Archean 

npnlftti in the Grand Canyon (Sharp 19-40)  

The weathered granite below the Scanlan conglomerate is con­ 

sidered part of the Ruin granite for it has decomposed in place* For 

detail about the Ruin granite-Scanlan contact refer to sec-

tion on Ruin granite (page & ) 

In some places the Scanlan conglomerate is difficult to dis­ 

tinguish from the weathered granite because they both contain many of 

the aaaa Hinerale; namely, large feldspar crystals and quartz grains* 

U» general color of both the weathered granite and the Scanlan con- 

gloBerate is moderate reddish orange* The min difference between them 

1* that the stratified Scanlan is quartzitic and oontains large, poorly 

icundad fragments of white, gray and black quartzite, vein quartz, and 

schist; whereas, the weathered granite lacks these features* Soae layers 

in the conglomerate have a fine-grained, blade Hatrix of silica, but in 

general, the matrix is coarse-grained and arkosic*

The Scanlan conglomerate is interpreted as having been formed in 

* largo shallow bejdn of short duration, for the following reasons*
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It 1« fboal over a large area In southeastern Arizona, and It is

nadthar 0ttras-J»dded nor of great thickness.

Bosnian depositing waters did little transporting, for they 

etttrated the coarse material picked up on the peneploined sur-

Edneral composition of the conglomerate always reflects the 

eooposition of the underlying rock. In Kuin Basin, the Scanlan con- 

gtaasxate overlies granite, hence the matrix is arkosic. Outside Ruin 

Basin where the conglomerate overlies schist, the matrix is composed 

primarily of fine-grained schist (Raasoae, 1919, p» 39)  

The Scanlan conglomerate apparently grades upward into the Pioneer 

shale, for the basal beds of the Pioneer contain many of the same mineral 

constituents as the conglomerate, but the Pioneer shale differs from the 

Scanlan conglomerate in that the shale is finer grained and darker color­ 

ed* Because of its thinness, the Scanlan conglomerate is included with 

the Pioneer shale on the geologic map*

Good exposures of Scanlan conglomerate are few in the Ruin Basin 

area* A mall, outcrop occurs in the east central area about 1000 feet 

north of bench sark 3539 near the road {PI. 1), A similar outcrop is 

3300 feet south of this bench mark, Within a quarter-iaile north of the 

central aargin of the area zaapped is an excellent outcrop ( Els. 6 and 

?)  Another excellent outcrop occurs on an isolated peak one-half mile 

the southwest corner of this area* These two occurrences out-

Hnin Basin are discussed in the section on Ruin granite, and

sections of the Scanlan appear at the end of the division on 

  dinentary rocks*
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Pioneer shale is composed of beds that are various shades of 

it attains a thickness of about 160 feet* The name shftl.e is a 

. a.* applied to the mapped area, for much of this formation con- 

sists <*f arkose, quartsite, and silt stone. The Pioneer ±3 relatively 

xwri-stant to weathering than the conglomerate, and thick-bedded

of the Apache group, so it weathers to a slope in most places* 

diagnostic characteristics of the Pioneer shale is the presence

of «2Hptical light buff to green spots (PI. 3, A) . Many beds also 

tiny particles of shiny mica*

Most of the Pioneer shale is believed to be marine in origin, but 

distinctive cross-bedding was observed in the lower arkose bed of the 

Mdt.Tnn Boasured southwest of the Ruin Basin area* Also* several occur­ 

rences of beds with rain and hail impressions were found in the Pioneer 

abal* (PI* 8* B)* Apparently* at least some of the Pioneer shale is 

not tfBriDe*

Ihe uppermost 60 feet of the Pioneer ahale is composed of maroon, 

thiii^beddsd shale. The formation is conformably overlain by the Bames 

congloaerate which aakes a striking contrast in appearance owing to the

resistance to weathering and the coarse texture of the conglomer- 

A measured section of Pioneer shale appears at the end of the sec­ 

tion oa sediaentary rocks (pages 43-52)  

Host of the Pioneer shale in the Ruin ftewrt-n area crops out in the 

*>Wtheastern quarter* It occurs together with the Dripping Spring quart-

in fault blocks that have been jostled and tilted during intrusion
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of dift&60*« &*«» to extensive erosion since the diabase intrusion, the 

immtf ajfwiranee of these formations is that of blocks floating in a 

* * of dlafcaae (ELs, 1 and 2)  

T» laxge ccterops of Pioneer shale occur near the southern Unit 

of «cpoaed granite» Apparently the diabase was intruded along the top 

of tli* gwmlte and generally lifted tha Pioneer away from its contact 

with tha granite. Locally, however, diabase is absent between the 

fihale and tha granite*

conglomerate

The Barnes coiaglo&erate is light brown, mnsive, and ranges from 5 

to 35 ffest in thickness. It is composed mainly of well-rounded quarb- 

dte pebbles which are smite, rod-brown, brown, gray, pink and red and 

sparse jasper. These gravola range frost pebble to cobble size. The mat­ 

rix Is lig&t .broim, arkosic and ranges in torture from sandstone to 

qaartnite. The cement is firm and siliceous, and the formation ireathers 

to fiotm a cliff,

33aa Barnes conglomerate is the best narker horizon in Ruin Basin, 

re "Uie conglomerate is ctrt by faults, cooe of the pebbles are sheared, 

In najQr of these, the halves are later cemented together

I&rnes congloraerate apparently overlies the Pioneer shale con- 

This apparent conformity my represent a non-apparent discon- 

the conditions of deposition of the Pioneer shale raust have 

different from those of the Barnes conglomerate, A
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oonsiderable thickness of the upper port of the Pioneer sliale ie 00®- 

poaad of t£» g**  type of rock, so ciany feot of shale could have been 

eroded off without noticeable effect* Also the fact that the conglomer- 

ai« ranges in thickness from 5 to 35 feet In a horiatontal distance of 

2000 feet suggests that it was deposited on an undulating surf ace , 

pftgf^ on the evidence given above, the writer concludes tliat sosae Pion­ 

eer shale was eroded off before the Barnes conglomerate was deposited*

The tapper contact of the Barnee conglomerate is gradational with 

the Dripping Sparing quartsite, for there is a gradation of typos *&P~ 

ward. Beds in the uppermost part of the Daraec conglomerate alternate 

with tods of quartzitie arkose which are identical to thie lowest beds 

In the Dripping Spring quartzite. The boundary between these for- 

motions has arbitrarily been selected as the top of the uppermost con­ 

glomerate bed*

Outcrops of Sanies conglomerate are abundant in the eastern half 

of the Riain Basin area* A spectacular cliff of this rock occurs near 

tha eastern border of the area on the north side of Gerald Wash Road, 

It forms a 35 foot vertical cliff that extends for several hundred 

f**t; it is 100 feet above the road and much faulted, but the texture 

of the congloaaerate is easily recognizable even froa a distance. A 

 easured section of Barnes conglomerate appears at the end of the 

section on sedimentary rocks (page $3 }.

Spring quartzite

Dripping Spring quartzite is divided into on upper and lower



«* th» Mff** of different lithologic characteristics. The lowor 

pert I* <Wfl»sed of grayish orange, coarse-grained, aoderately thick- 

 rfcocio quartsite with cross-bedding, and ripple narks; it

to * resistant cliff (PI. 10)   A whitish gray, massive quart 

Bit** 40 fast thick mrks the top of the lower part which has a thick- 

ms* of 200 feet.

Th* oppar Dripping Spring quartzite is composed of a light gray 

to 7*120* gray and red, fine-grained, thin-to thick-bedded, argil- 

qnartsite which weathers to a slope (PI. 11) . Many of the 

gray beds have thin hematite-red layers of quartzite (PI. 12,

B)» In a few places, the upper Dripping Spring forms a cliff; these 

tamsual occurrences oay be due to local compress ional metamorphisni, 

or perhaps local cementation. The thickness of this trpper part is 

470 feet.

In the lower part of the Dripping Spring quartzite, the diag­ 

nostic features are cross-bedding, and, in places, ripple Harks, where­ 

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

 lopes.

Dripping Spring quartzite crops out around the periphery of the 

area, tut it is most extensively represented in the northeast quarter. 

Together with the other jaembers of the Apache group, this formation is 

brikaa into fault blocks which have been intruded by diabase (JOs. 1 

£)  Measured sections of Dripping Spring quartaite appear at the 

of the section on sedimentary rocks (pages 53-5?).
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Bescal limestone is the youngest formation of the Apache group, 

It 11*0 conformably on the Dripping Sparing quartzite. The liaestone 

If aodioa to ligfrt gray, and fine-grained* The bedding is thin, and the 

fbjmtion attains a thickness of about 160 feet in the Ruin Basin area. 

the Hescal has been intruded by diabase, it is considerably ser­

if in other places, the limestone is silicified (PI. 12, A)* 

Withered surface is light gray, moderately rough, and forms resis­ 

tant cUff* (Pl« H)» At the base of the Jfescal limestone are tno thin 

beds of apbanitic bljack silica each about 0*1 foot thick and separated 

Igr ona-sad-a-half feet of silicifiod "Hrcostoae. The black beds contain 

numerous spherical concretions or aisygdules 2-5 csa« in diameter with col- 

cite around the periphery and quarts in the center (PI* 13) . These thin 

beds covar an area of at least one square isdle. The relationship of the 

black beds to the strata above and below is soaewhat obscured in the 

fleli because the silica outcrops in all places form slopes* In so far 

ft* can be determined, the silica appears to have a confbnaable relation-

T*o modes of origin are suggested' for the black aillca beds, but 

iwithtr is free from serious objection. The beds might have originated

of vesicular basalt which was intruded between the Dripping 

quartsdte and the Mescal liiaestone^ Later, descending solu- 

carrying calcium carbonate from the liaestone partly filled the

with ealcite, Ihen iba Esescal liaestone later was silicified, 

*8iLution» also silicified the basalt and coapleted filling the -resides.
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difficulty with this explanation is the iiaplauaibility of very 

&gn**U8 Intrusions covering so large an area*

A second explanation of the formation of the black silica beds is 

thftt ohert layers were laid down on the Dripping Spring quartzite and 

ifcow the basal one-and-one-half feet of Hescal lias stone. By some 

process, possibly by the decomposition of organic matter, gases seeped 

into the silica gel as it accumulated. Because of the density of the 

yfM<<* the gas bubbles were entrapped* This process is similar to 

that of s&dgs produced by well-drilling which, when canned and allowed 

to set, say result in a sediment filled with vie sides*

After the vesicles were formed in the chert, some quartz cry­ 

stallised in them. Later, solutions cliarged with calcium carbonate 

descended from the limestones and completed the filling of vesicles. 

The objections to this explanation are that chert with aiaygdules is 

rare; that a source of gas must be accounted forj and tlmt the calcite 

usually forms the periphery of the argygdule so it was probably deposited 

before the quarts core*

Ifeny of tfce Meseal limestone beds are very thin, ranging from 3 

to 40 ttlTHmters and have considerable lithologic -variation, A 

iMAourod section of llescal lirae stone appears at the end of the section 

on sediaeirtary rocks (pages 54-57 ),

The Hescal limestone is a favored horizon for the intrusion of 

dlabftce sills, many of which, in the western part of the area, extend 

for aore than 1000 feet (Pis. 1 and 2)* In nearly an places, Hae- 

above the intruded diabase is highly serpentinlzed. The whole

is not altered but bands of serpentine one or laore inches thick
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between beds of relatively unaltered limestone (PI. 14, A) 

BttWOTpfcisa or alteration is very intense, chrysolite, the

M of serpentine, occurs   Asbestos prospects are present 

(PI* 3)» bat none are deposits of coBcaeroial grade* The seams of

are, In most places, less than on© inch thick, and, are not

(PI. H, B).

A detailed discussion of the alteration of the ISoacal limestone 

appears in the section on diabase; also a discussion of the asbestos 

deposits appears in the section on sdnaral deposits.

Kortin linontono

Tha Bartin lisestone of Upper Devonian ago- resta unconf ormably on

ofmbers of the Apache grot£> in the Ruin Basin area. In the 

western pert of this area a thick sill of diabase intruded belo^r the 

fiartiB li^Btoae gives Devonian outcrops an isolated aspect on the 

geologic sap ( KU 1}* The Martin formation is composed of two parts, 

tipper «hlch is liaestone, and the lower a series of alternating

quartzite, and lis*e stone beds. 

basal imit of the lower part of the Hartin lis» stone is con-

posed of a red, coarse, thick-bedded, arkosic conglomerate. Layering 

la this tmit is expressed by alight change in color and by pebbles 

lying idth their flat side in the bedding plane. Abo-re this unit are 

Ifcwstcne oonglqaaerates, limestones and thin-bedded, brown qtiartsite. 

*«  liflftstones and conglomerates are of various shades of red, and 

nainly thick-bedded. Together they compose most of the 116 foot
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tbo lowar nsaber of the Martin limestone (Pie. 15 and

, p. 314) reports on paleontological evidence that 

p*rt» of Devonian strata, in at least tiro southeastern Arizona 

lItlftB, are equivalents of tha Cedar Valley liaastone and Indepen- 

of Iowa* The implication 10 that these lover parts of 

fltnct* are older than the Martin limestone, and should 

la it* In tha Ruin Basin area no diagnostic fossils 

in tha lower part of the Devonian strata so they are 

act aapajratail from tha Hartln formation.

LiBfrstone beds of the tipper part of the Martin limestone in 

Bfcdn have various shades of gray and are moderately fossili-

The fossils are mainly brachiopods, cup and colonial corals, 

Qtttaoids (KU 17)   The total thickness of the upper member of 

the Martin linestona is about 100 feet*

Tfc* liaestones of this upper part are thin-to thick-bedded, fine- 

to ooaraa- grained and aoderataly resistant to weathering* Near the 

of the Martin fonaation is a persistent, light brown, fissile 

bed ufaich ranges froa 1 to 30 feet in thickness and is the best 

hcariaon in the Paleoaoic section of this area* Measured sec- 

of Martin formation appear at the end of the division on sedi-

rocks (pages 58-62 ). 

At the base of the Devonian section, in most places, beds are

brecciated (KU 16, B). The brecciation appears to have 

bedding plane movements, and diabase has been intruded 

this plane in sany places ( PI. 18).



that caused the bedding plane movements may have been 

stresses, or possibly stresses caused ty forceful 

Of diabase into the area* A more detailed discussion of 

Jn *Mf area appears in the sections on regional and local 

plane jaovwaents took place before the diabase

the Devonian strata, because the diabase is unhrecciated 

la BKrfft ptttOOiTi The light brown, fissile shale near the top of the 

Auimtlnn also shovs results of considerable bedding EOVB- 

It 10 sheared and cruapled, and in sany places it changes rapid­ 

ly la thickness due to squeezing*

In the southeastern part of the Ruin Basin area the lower part of 

the tturtin llaestone is missing and the upper part rests on Dripping 

Spring quart zite, The Martin limestone has been partly removed ty 

tarosdUm in this locality. A few erosional outliers have been left 

beyond the main outcrops of Devonian strata (PI. 1). This reiaoved 

position coupled with the breccia at their bases gives these outliers 

th* appearance of klippen. Actually, they are not considered klippen, 

Ibar the aovements along their bases ^ere not of thrust ptroportions* 

In the southeastern corner of the Ruin Basin area are several 

Ctrtcropo of Devonian strata. These have been considerably faulted in 

locality. Two of the outcrops outline the most conspicuous anti- 

in this area (Pis. 1 and 3).

localities where Hartin lisie stone occurs south and southwest of 

GUft graben, including the mull outcrops south of Gerald Tfash 

, eontalii both upper and lower parts of the Hartin limestone. All

otrtcrops are underlain try sille or irregular maoses of diabase, 

» »>st of the basal beds are considerably brecciated. These outcrops



-20-

of Ifcrtrt** limestone are cut in many places by faults. The major ones 

ctarfto northwesterly are shown on the geologic map (PI. l), but 

fidnor faults cannot be shown because of the amll scale* 

Horth of the Gerald Wash Road are several outcrops of Devonian 

gtrata both east and west of the Gila graben. These outcrops are coa- 

poted orQy of the upper member of the Martin limestone, and they lie 

on thick sills of diabase. East of the Gila grafcen, outcrops of Uartin 

limsstone are faulted on two sides with the result that Gila conglomer­ 

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

Sscabrosa limestone

The Lower Missis sippian Escabrosa limestone overlies the Martin 

Hjacstone conforaably, The Sscabrosa is olive gray to whitish gray, 

and 1» flrse-grained with a sugary texture. Much of the lioestone 

thers to a characteristic yellow gray surface with large sharp- 

pitte and forms cliffs (PI. 19)   Some of the beds contain chert

as aach as 10 inches in length which weather out in relief form- 

lag ft voacy rotigh surface. The thickness of the Escabrosa limestone is 

*t 200 feet but no complete section exists in the Ruin Basin

EsoabroBa limestono in the Ruin Basin area is sparsely

the fossils being mainly corals and btrachiopods. Few 

fossils were found in situ, aost of the Escabrosa cut- 

in t&is area are erosional remnants (PI. 1) .
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outcrop of Kississippian strata in the Ruin Basin area 

10 in the southeastern corner. Here the Sscabrosa limestone ovorlies 

jfaiyfrfit iiiB9stone in some places, and diabase in other places. Judging 

to the outcrop shown on the geologic nap, the thickness of the Escab- 

xt>«a appears te be over 300 feet in this locality, but actually it is 

l*0g+ Thi» is because the area is extremely broken up by repetition 

ffcults of fKH thros and the section is partially repeated laany tines* 

In the south-central part of tho Kuin Basin area, Escabrosa lime- 

0ton0 ia faulted against dacite* The fault probably represents re- 

eurregt jaoresBent along an old plane, for the northwest extension is 

filled with a diorite porphyry dike considered pre-dacite in age. On 

the geologic aap (Pl» l) this fault looks like a possible extension of 

the fault forming the west side of the Gila graben» This extension is 

not probable, for the wesrfc sido is down-thrown in the Sscabrosa liiae- 

stone locality, whereas the east side is dosmthroim in the graben* Near 

its southeastern edge, the Sscabrosa line stone outcrop is cowred by a 

snail remnant of dacite* As no Pennsylvanian strata are found beneath 

this dacite remnant, the beds of Psnnsylvanian age must have been eroded 

«ff before the eruption of the dacite* A nonaal north-south fault in 

the dacite exposes Sscabrosa limestone below the dacite with no Permsyl-

strata present* 

Several small occurrences of Escabrosa limestone, conformably

the Bartin limestone, are present in the southwestern quarter 

of the area* In two localities the Eocabrosa Ubnestone borders the Gila

on the east* The more southerly of these two outcrops is long 

narrow, and is faulted against Ruin granite on its east side (PI. 1)
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conglomerate in the Euin Basin area occupies a north-south 

trending trough formed by a graben which is 8000 feet long and averages 

1000 feet in width (Pis. 1 and 2). The attitude of tho beds 

widely, but the rather steep dip tends to be into the north-

aouth axis*

Tbd (Hit*, conglomerate ranges in color froin tan to whitish gray* It 

i» aaiXLLy thick-bedded, but treathers to a uniform slope^ The matrix is 

taa to brown and ranges from sand to clay in grain rdse. The calcareous 

caeent is weak to moderately firm* The sioderstely rounded gravel is 

composed of rocks fron all older formations, but Trtth a predominance of 

rooks from the fomations outcropping in the inmediate vicinity. The 

gram! ranges from pebble to cobble sise. The raaximna estimated thick- 

aess of the Gila conglo?n0rato in tJio Ruin Basin area is about 400 feet 

(EU 20).

Locsailr correlation with ori/rinal Glla conglon^erate; Some 

object to cnlllrtg tho conglomerate in the Globe area the Gila conglomer- 

a*e. To help clarify this situation, the following discussion is present­ 

ed,

0* K» Gilbart (1B75, pp. 540-41) described and named the Gila con-

Kis description is ar> follows:

A aiystem of valley beds, of which a eonglourerat© is the character- 

B^aber, are eaidbited in section along the gorges of the upper

ana its tributaries* The boulders are of local origin, and their



-23-

j&tam particular mountain flanks is often indicated by the 

of the beds. Its cement is calcareous. Interbedded with it are 

of slightly coherent sand, and of trass, consolidated decomposed 

* and sheets of basalt.... one thousand feet of beds are frequent­ 

ly exposed, and the oaximnn exposure on the Prleto is probably 1500 feet 

 »* Bttflfnnlng at the nouth of the Bonito, below which their distinctive 

character Is lost, they follow the Gila for sore than 100 miles toward 

Its source^ being last seen a little above the mouth of Gilita. On the 

Sen Ifcttncisco they extend SO miles ... Where the Gila intersects, the 

s**» of the basin range, a s it does north of Ralston, the conglcnaer- 

is continuous with the gravels which occupy the troughs and floor 

the desert plains. Below the Bonita it merges insensibly with the 

detritus of the Pueblo Yiejo Desert (San Siaon Valley). It is indeed 

OB* of the Quaternary gravels of the desert interior and is distinguish­ 

ed only fcgr the fact that the water courses which cross it are sinking 

thsaatl-ros into it, and destroying it instead of adding to its depth."

Bie next use of the terra Gila conglomerate was by Raneone (1903> 

» 48} la hi» report on the Globe Copper District. He describes the 

as "identical in character and origin and in part directly 

with those noted tsy Gilbert." The Gila deposits surround 

laid oewgjjr the trough between the Final Mountains to the south 

V»ftty and the Apache Mountains to the north and east. Ruin Basin 

1» located on the southwest flank of this trough (PI. 20, A).

«» «Cteaaion of the Gila congloaerate by Ransoiae seems valid

*» litflt of ttte definition of a stratigraphic unit by the ttCoiaiaittee

*&**ti Scaaenclature" (1933, p. 422) which states? "On the



similar lithologic constitution shall be the essential 

in extension of a name a?«y from its type area, and that differ-

from place to place is permissible, the same name nay be 

far cartographic purposes to a lithologic unit which elsewhere 

the "type locality, includes a greater or smaller stratigraphic

i*-

Occurrence of Gila congjloaerate: In the Ruin Basin area are 

occurrences of Gila conglomerate. The smallest of these 

of gravel in a saddle along the eastern margin of the area 

>» This veneer is believed to represent a remnant of a former

 ore extensive deposit, largely removed by erosion,

.J-JL large body of Gila conglomerate is located along the western 

of the Ruin Basin area (PI. 1 and cross-section A-A 1 PI. 2). 

the conglomerate overlies both dacite tuff and diabase* This

 Itnation is interpreted as the result of a basin eroded in the soft

.into which tuff and dacite were deposited* Erosion later strip- 

fiost of the dacite, and exposed the diabase* However, a few 

dacite and part of the underlying tuff were not removed* 

erosional period, a second trough was formed in this lo- 

Later erogenic movements gave rise to the cycle during which 

conglomerate was deposited in the trough over the diabase 

of tuff* At the close of the period of deposition, the 

thickness of the Gila were probably greater than now. The 

thickness of the conglomerate in this locality is about 100

occurrence of Gila conglomerate in the Ruin Basin area



i§ la *> 10Bg i»rrow trough located in the southwestern quarter of the 

,(Pla« 1 and 2, cross-sections 1-A 1 and B-B')» In the recent past, 

formation extended over a much greater area than it does today, 

the trough represents a graben which is down-faulted at least 300 

feet, an estimte based on the present vertical exposure of Gila in the 

down-ffcalted block* There is a difference in elevation of over 300 

ftet between the central part and the northern end of the trough, and 

a difference in elevation of 275 feet between the central part and the
:;' ._*.'-* '  '

eotstharn end* The attitude of the beds is somewhat inconsistent, but 

the tread of the dip in most places is into the north-south axis of the 

troug^u This general dip say be partly due to drag along faults that 

ibni the graben,

Two possible aodes of origin are suggested for the Gila graban. 

It may bean been faulted after the deposition of the Gila conglomerate 

or the trough (graben) may have been subsiding during the deposition of 

the ecngloaerate.

The relatively straight line contacts between the Gila conglomerate 

the Bcrroimding rocks suggest that the conglomerate was faulted

them. In the past, Gila conglomerate probably extended over a 

4ftnit(tirRlily greater area than it does now. Erosion has had enough 

tiae to alaost completely clear away Gila conglomerate deposits where 

wwe not protected in down-faulted blocks.

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

toward the center would not exceed 35° (aaximua angle of 

for gravel), as it does on the east side in the southern 

where dips of 55° and 70° are recorded (PI. 1). These
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of the GongloiBerate during or after deposition. Bordering

thfr . w*§t side of the graben near the southern end, a ssiall body of 

Gila conglomerate horisontally overlies the Martin limestone (PI. 1). 

contact between thla body and the graben is faulted and the beds 

tha grabea dip 35° eastward very near this contact. This snail

Is interpreted as a remnant of a wider-spread Gila deposit 

ajdflted before the graben was faulted, or beyond the limit of the 

trough*

Pebble eoart study; Pebble counts were Bade 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 

wrk« The second count was made on a bench above a cliff at the south- 

t» end of the trough, 100 feet east of the creek bottom. A coapila- 

tt«tt of the data obtained through this study appears in Table 1. 

At the *id-graben locality, pebbles In the Gila conglomerate 

to have been derived from nearty outcrops. About 600 feet east 

the count was taken are diabase, Dripping Spring quartsite, 

shale, and Barnes conglomerate, and rooks from these formations 

ao*t of the pebbles counted (PI. 1 and Tablo l).

were the Host abundant pebble shape represented in the 

Of both large and small gravels. The other three shapes follow- 

sequence of relative abundance In each group. According 

(1939, p. 271), the shape of a pebble depends largely on 

flhape of the parent rock as it left the outcrop. Asong

which weathers to a more



shape than do the sediments, therefore, the number of spheres 

the ssoll pebble cotznt is greater tf^an in the large pebblo count where 

£iaba0o TRIG included. Evidently, weathering of the diabase in this

results in snail fragments only. This conclusion is confirmed 

diabase outcrop 600 feet east of where the count was raade. 

The average sphericity in the count of large and ann.ll gravels was 

*74aa& »71 respectively. This taeano that the 3 axes normal to each 

ether in the pebble are not greatly different in average length (Kruabien, 

2924* p» 67)   Sphericity is determined as follows* the longect axle 

la the pebble i0 (a) ; the intermediate one is (b) | and the shortest axis

T&fflS 1. Compilation of Gila Conglomerate Pebble Count

Loealitys Mid graben north of road.

Hoaber of count* 100

length range of pebbles: 28*134 ^ (large pebbles)

Fbroations rejxresentedi p6ds45» p6?23t Toll, P8S9, Da5f Misc. 7

Shapes* spheres 24, rods 27, disks 34> blades 15

roundnessi 

(Table 1 contisued on page 28)

e^CLoyed follow Kruatoein (1942). Tabulated data
which these totals were computed occur in Table at the end 

the section on Gila conglomerate (page 31 ).
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fiid grabea north of road. 

of counti 200

»ng* of pobhleei S-2S » 

Kawtioiw reseated, Gd, ^35,

Staj»«,, «P««w 73, rods 20, ai*. 85, blados 22, 
36.5? 00^ 42.5?

.71

.35

Sotrth«rn end of

2DO 

of pebhlea, 28-134 . (large

20, rod8 12, dlsks 49> 

.65 

.39

Southern end of graben 

of count i 200

and c/b are detenained and fri» a chart
which compares
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two ratios graphically, sphericity is read directly (Knsnbion,

1942, flgore 5) 

Average roundness is not necessarily related to average sphericity. 

Itt thit case the average roundness is »41 and .35 for the count on the 

large and smflT* gravels respectively  This low degree of roundnass 

gtrongly suggests that the distance of transport was short (Krumbein, 

2$42, p. 68)   Roundness is determined by visually comparing the broadest 

ppofild of the pebble with a chart showing 10 sets of standard images of 

fcnovn roundness (Knzabein 1942, Plate 1)  

At the southern end of the graben pebbles in the Gila conglomerate 

T*iy closely reflect in composition rocks of the nearest outcropping for- 

mtions. A count made in moderately consolidated conglomerate and gravels 

abowed Eartin limestone, Sseabrosa lisestone, and dacite. The latter 

probably overlaid the Martin near the trough at the time the Gila con- 

glowrate was deposited, but since then the dacite has been eroded back 

to about 700 feet south of the place the count was made (PI* 1 and Table

D.
Bisroentages of relative abundance of the four shapes represented by 

pabbles follow in identical sequence in the counts of both large and

gravels. Disks are most numerous, then blades, rods and spheres. 

* **» condition leads to the suggestion that the original shapes of the

were little modified by transportation or other factors after 

rocke left the outcrop, or if considerable abrasion did occur, it 

or less uniform on all three axes of both groups (Twenhofel, 

271).
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The average sphericity of #65 in both counts again reflects the 

similarity of appearance between the large and sir-all pebbles. It is 

surprising to find limestones and daclta with a Icwer average sphericity 

fflten the quartzites of the nid-graben locality. In reality the pebbles 

of the southern locality look more spherical, eo their statistical 

average sore nearly represents their true shape than is true for the 

quart zijbes*

The average roundness of .39 and .35 for the counts of large and 

snail gravels respectively is very similar to the average roundnesces 

in the quartzite pebbles which is .4-1 and .35. This might represent a 

amount of transportation for the two localities* The greater

romdness for the large pebbles in each locality strongly suggests that 

under similar conditions of transportation the larger pebbles are rounded 

somewhat faster than the sssaller pebbles.

^o general conclusions about the Gila formation can be determined 

CEXHB so Halted a study 5 however, the fact is clear that, at least in 

tfe£ Suln Basin area, the pebbles that form the conglomerate havo a very 

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

congloaerate was deposited.



GILa. CONGLOMERATE PEBBLE COUNT 
(techniques employed follow Krumbein (1942J)

Locality: Mid-graben north of Gerald Wash road near benc
mark 3751

Number of count: 100
Length range of pebbles: 28-134 millimeters (large pebbl, 
Formations represented: pCds 45, pCp 23, Td 11 pCm 9

Dm 5, misc. 7 ' * 
Shapes: spheres 24, rods 27, disc 34, blades 15 
Average sphericity: .74 
Average roundness: .41

Pebble Number Rock Sperioity Shape Visual Roundnesi

1
2
3
4
5
6
7
6
9

10
11
18
13
14
15
16
17
16
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

pQds
Td
pCds
Dm-ss
pCds
pGp
pGds
pCp
pGm 
Dm-ss
pGD
pCds
pCm
pCm
pep
p8p
pCp
Td
pCds
pGp
Dm-ss
pCds 
pCds 
Dm-ss
Td 
p6m-chert
p8ds
p6ds
p6ds
p6ds
p6m
p6ds
Td
p6ds
*^a~*p6p
p8da

.76

.65

.69

.48

.69

.58

.79

.69

.77 

.73

.72

.69

.72

.65

.73

.60

.48

.67

.79

.72

.59

.70 

.72 

.68

.71 

.78

.75

.51

.59

.47

.69

.76

.71

.79

.68

.54

sphere
disc
sphere
bladed
rod
rod
sphere
rod
sphere 
disc
rod
rod
disc
diso
sphere
rod
bladed
diso
dlso
dlso
rod
sphere 
sphere 
dlso
sphere 
dlso
sphere
bladed
bladed
bladed
diso
diso
dlso
sphere
disc
rod

.3

.6

.4

.3

.4

.4

.4

.5

.4

.4

.3

.4

.3

.4

.4

.4

.5

.5

.5

.6

.4

.5

.4

.3

.6

.5

.4

.3

.5

.3

.3

.5

.6

.4

.2

.2
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

6̂4
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Rock
p4»ds
pyds
p ds
p p
p^ds
pSp
p^ds
r>£t>Td~
P«P
p«ds
Dm-ss
p<»ds
p«ds
P^P
P«P
p(?ds

<?
db
peels
p£ds
pSds
psbcei
pSds
P«P
P«bC{rl
p«t)
pfe
Td
pS-H

p^ds
p^p
pQds
P«P
pSdc
p^m
p«ds
pern
Tl
p ra 
peds
p4>ds
P^P
T5 dS
P«p
Dm-ls
W
t> ds
Td

Sphericity
.6;<
.57
.63
.60
.73
.60
.73
.60
.80
.84
.65
.68
.69
.66
.57
.57
.74
.65
.81
.58
.34
.74
.73 
.69
.61
.56
.68
.59
.63 

51. .? *  
.75
.74
.45
.53
.72
.63
.69
.59
.64
.85 
.69
.S3
.88
.66
.71
.58
.72
.72
.69

Shape
bladed
disc
rod
bladed
disc
rod
disc
rod
disc
sphere
disc
disc
rod
rod
rod
disc
rod
bladed
sphere
rod
sphere
disc
sphere 
rod
bladed
rod
rod
disc
bladed
"Kl «*r| or]

\ x^ -*X

disc
sphere
bladed
disc
disc
bladed
rod
bladed
rod
sphere 
disc
disc
sphere
roci
sphere
rod
rod
disc
rod

Visuol Tioundness
.4
.3
.4
.3
.4
.3

.5 

.5 

.3 

.5 

.5

.4* >»* 
,4 
.5
.6
.5
.2
.4 
.4 
.5 
.4 
.3 
.5 
.3 
.6
-7 
.3 
.4 
.4 
.2
,4
.4
.4
.4
.5
.4
.4
.4
.4
,6
.3
.3
.5

.4
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r

r9'
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OSTp
poj

03 fp

59* 
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9// -79-
6Lm
LL' 
ti<* 
zL*
28*
79-
89* 
£9*

dgd
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'SCE

:pSd

001
66

96 
£6 
t6 
C6 
26 
T6 
06 
68 
88



Ifumber of count: 200 
length ran^e of pebbles- 
Jormtion repented:"

Shapes: sphere,, 73 ( 16
"" rf - \ t I 'v^l J

Average sr&ericity" 71 
AV« «.« rounclnessV 3^

".
2 °

PebbZes) 
12

Pebble lumber

Din

db 
pS 

m 
p«ds

db

-Piiericitv

.O^,

.74 

.68
.77

Crt*>o
.74 
.61
.57

^9   s*-
81. ° j>

.60

.67

.82
.64n"'
.7o 
.71
.88 
.64

ftr-i
  Of

.70

.46 
.63
.75

£& .Do

.65

.71 
.66
.67

x- rt.08
.70
.86
.74 £-*
.0^

rtr?
.0 /

.80 

.69
.73
.77

CO.P-c

rod
disc 
disc
sphere
disc
sphere 
rod
bladed
disc
sphere 
rod
rod
sphere 
disc
sphere 
rod
sphere 
disc
sphere 
rod
bladed 
disc
flp&ere
roci
disc
disc 
disc
disc

disc
disc
disc
disc
dine
disc
dice 
rod
rod
sphere
disc

3,

Vi CM-..-, iv j_o b.._! j_ j,.^

.3
.4
.4
.3
.3
.3
.3
.2
.1
.3**t. *z
.3
.4
.3
.4 
.4 
.3 
.4
.2 
.4
o.*-

.2
.3
.4
.3
.3
.4 
.4 
.3
.1 , 
.6
.2
.3
.4
.4
.4
.3
.3
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r 
V2* 
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o

7:

C*

i* 
£ 
7*

2*
e*
7*
z'

2*
7*
2* 
/   
ac* 
I' 
2*

I* 
 ' 
7* 
7*

sssapunoy

OSTP 
tfdsf 
poj

OSTP

poj 
OSTP

OSTP
3qds
OSTP

OS Ip
pap^iq
3,131/ds
oaaijds 

OSTP

0*19 l{uS
OSTP
OSTP
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r Scanlan 
db

-«!

dumber Rock Sphericity ^hspes Visual Soundness

.56

.84

.71

.85

.77

.76

.87

.83

.75

.64

.65

.74

.73

.64

.74

.61

.70

.77

.70
,80
.78
.43
.66
.50
.35
.73
.73
.58
.74
.88
.72
,82
,73
.77
.64
.65
.82
.72
.79
.72
.52
.47
.65
.72
.64
.66
 41
.52
.70

disc
sphere
sphere
sphere
sphere
sphere
disc
sphere
sphere
disc
disc
sphere
sphere
disc
disc
disc
rod
sphere.
disc
sphere
sphere
bladed
disc
bladed
sphere
disc
disc
bladed
sphere
sphere
disc
disc
rod
disc
rod
disc
sphere
disc
disc
sphere
disc
bladed
bladed
disc
rod
diso
bladed
bladed
diso

.2
,2

,2 
.1 
.2 
,4
.5 
.7 
.3 
.4 
.4 
.4 
,4 
.2
.5 
.4
.3 
.3 
.4 
.3 
.5 
.5 
.3 
.4

,4
.4 
.5
.3 
,4 
.3 
,5 
.5 
.4 
.4 
.3 
.3
;4
,6 
.1
,3 
.5 
.3 
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e lumber Rock Sphericity shape Visual Soundness

190
191
192
193
194
195
196
197
198
199
200

Td
pSdS
pSds
 DOds
Td
p&is 
db
Td
p^ds 
Dm-ss

.77 

.33 

.70 

.62 

.76 

.74 

.78 

.69 

.76 

.53 

.71 

.52

disc
sphere
sphere
rod
disc
sphere
sphere
sphere
disc
sphere
bladed
rod
bladed

.5 

.4 

.6 

.4 

.4 

.5 

.5 

.3 

.4 

.6 
.2 
.3 
.4
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: Southern end of rraben 100 feet east of rash 
fctuaber of count: 100

range of pebbles: 28-134 -millimeters (lar^e 
n represented: Dm-ls 40, Di*-6s 15 Td 36

': spheres 10, rod 
Average sphericity: .65 

roundness: .39

^9, blades 20

Pebble Mmber Kocic Sphericity

1
2
3
4

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
2i
22

Td
Td
i)m-ls
Dm-ls
W
Ce-ls
Dn-ss
Td
Dm-ls
Td
Td
Dm-ss
Ce-ls
Td m
Dm-ls
Dm- Is'M
Td
Dm-ls
Dn-ls
Dja-ss
Td
  lUSTd
Dia-ss
*d
pSds
Ito-ls
Dia-ls
Td 
JDn-ls
D31-SS

Td
Dm-ls
Dm-ls
Td 
Dia-ls 
Dm-ss 
Dm-ls
Td 
Dia-ls

.65

.50

.62

.53

.72

.65

.72

.59

.53

.54

.57

.67

.67
,60
.31
.4?
.60
.57
.65
.6/v
.73
.66
.73
.53
.58
.57
.75
.65
.58
.55
.73
.67
.79 
.66
.66
.77 
.51 
.33 
.79
.86 
.61

clisc
bladed
ciisc
bladed
disc
bladed
disc
bladed
bladed
bladed
bladed
disc
rod
bladed
disc
bladed
bladed
bladed
disc
bladed
disc
rod
disc
(Hso
disc
bladed
disc
bladed
rod
bladed 
disc
disc
disc
f? "f P ftVA J, Zj V»

disc
sphere 
disc 
sphere 
disc
disc 
rod

Visual Soundness

.5 

.6

.4

.4 

.4 

.5 

.3 

.3

.4

.6

.2

.3

.4
,4
.4
.5
.4
.3
.4
.4
.4
.2
.4
.4 
.4
.2
,4
.4
.5
.5
.4
.3
.4
.5
.5
.1
.3
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Pebble Kuriber

42
43
44
45
46
47
43
49
50
51
52
53
54
55
56
57
53
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

,87
88
89
90

Sphericity Shape visu'-l Roumness

I)!S-lS

Td
Dm- Is
I>a-l3
Td
Td
Td
Dn-ls
Dn-ss
Ce-ls
Dra-ls
Td
Dm- la
^p}  «; e;

Td
Dn-ls
Dra-ss
Dra-ls
*"U

Pd
Dm- Is
Djn-ls
Ce-ls
Td
Dn-ls
Dn-ss
i&a-ls
Dra-ss
Dm- Is
Td
Td
Dn-ls
Td
Dra-ls
Td
Ce- chert
Co- Is
Td
Ce-ls
"5V.i_ 1 o- >!. I*" J,C3

Dn-ls
Td
Dn-ls?
Dn-ls
Td
Ce-ls
Dra-lc'I'd
I>n-os
Dia-lw

.76
.77
.61
.75
.62
.53
.52
,6L
.63
.74 
.68
.74
.30
.74
.66
.68
.57
.74
.77
.66
.65
.46
.74
.43
.SB
.60
.46
.69
.56
.77
.59
.61
.66

'"M
,0j.

.36 

.79
.73
.32
.75
.74
.59
.57
.73
.72
.63
.56
.76
.66
.56

disc
disc
bladed
sphere
rod
bladed
bladed
disc
disc
disc 
disc
disc
Use
sphere
rod
disc
bladed
sphere
disc
disc
rod
bladed
diso
bladed
sphere
disc
bladed
rod
bladed
disc
bladed
rod
disc
sphere
sphere 
sphere
disc
disc
sphere 
diso
disc
rod
diso
diso
diso
bladed
diso
bladed
disc

.4 

.5

.2

.3 

.5 

.5 

.3 

.5 

.4 

.5 

.5 

.5 

.4 
  ,/
.4

i,  *r

.4

.4 

.6 

.4

.3 

.3 

.1 

.7 

.5 

.3 

.4 

.3 

.5 
,4 
.2
.7 
.5 
.4 
.3 
.5 
.4 
.4
.3
.2
.3 
.5 
.4 
.4
.3 
.2
.5 
.4
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locality: Southern end of rraber- 100 ***+ * «.
Number of count: WO loa fefct east of washflUBlUtU

Length
UA uuuiiu : cvu 
range of Peebles: 6-23 Tnm^,__

Ponaation represented: rp& R3 7*
Shapes:

Average
average

spheres 3C
blades >,b (;
sphericity:
round nesrT: t

Pebble jiuzaber Itock

1 
2 
3 
4
5 
6
7
8
9

10
11
12 Jb""

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2S
29
30
31
32
33
34
35
36
37
3*

ita-ls 
En- Is
Dill- 5 S
} Hv\ T -,A.'7i  J. S
JUm-ls
IJBI-SS
JUra-ss 
uia-is 
Tff
Em-Is
' "ri
xti

te-is
  )TVV  c»o   ft*+*~ t>t>
'I'd
! )r>i« . «? o  /Ati'"> OiC»

Itt

i/m-ls
«-u
itl

! i^~, ^,  -t-Tu  *sS
£'m-ls 
"I'd
U^ 1 <^" v5 Xo

c-e-ls 
3tt
i-^-ls
I'd
"V!
j-U

Td
f * ja. _ T r>oe  _LS 
f-v
AU

iJm-ls
iJia-ss
 ^n-ss
Ury-cs
'iM
-vU.
 1«
-*. Vf.

Dm-i q
**-^Aj* nj^ Q

Ce-ls
i >   .  » _

(l6-£) rods '
70^)
.65

.35

sphericity

.62
.77 
,62
.6.1 
,64
.50 
.72
.67 - <.* >.0^.
.74
.74
.64

50. J s
ro

*>V

.94 <?o
  o*^

.71

.61

.66
,72

CO.52
.63 
.57
.SO
.50 
.65
.71
,89
.61
.75
.63
.72
,65
e?4

.74

.77 41-
5 

.57

"  » *  «U4' ,-i »«r v w j. ».,

n-ls 64, 1
U / 1 T* \<>+ \±< ,0 j t

Xhape

disc 
sphere 
disc
rod
rod
blad ed 
disc 
rod
disc
sphere
disc
disc
disc
bladed
s-phere
disc
disc
disc
disc
sphere
disc
disc 
blad ed
disc
bladed 
disc
disc
sphere
disc
di'ioV*. U.tw V*

rod
sphere
disc
sphere
sphere
sphere
bladed 
bladed|io rrt! -?6 diac"-^AU  A a .54 bladed

/ (saGl1
DSS

Visual

/ J. nr" \\ ** ( ;  > ) ,

.2

.4
Q* ^

.3 

.3   *'
.3 
.3 
.1 
.5
,2
14
.3
.2
.6
.2
.3
.1
.3
.4
.1
.5
.3
.1
.3

a
.5,2
.3

.3

.2 
.2
.5 
.4
.5
.2
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Pebble rmnber Sphericity -''oundncss
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105 
106 
10?
ioa
109
110
in
112
113
114 
115 
116
117
ns
119 
120 
121 
122 
123 
124 
125 
126
127 
128
129
130
131 
132
133 
134 
135 
136 
437 
138
i^

Td
Tc
  /  ;_ 1 c;
  ' ' .1 _-O
~1,S
-i.*_i

^r'  "! S
Td-
Td
.r>j>is
1 i *, ~
Td
T£
I\l
Dn-ss
Td
itoi-ls
l:d 
Ce-ls
> V"*^ _ 1 <a-- ,'ai~*J.O

 Td
Dn-ls 
Dm-ns 
Td 
Ce-ls
Td 
Jia-ls 
Dn-ls 
^m  3s 
Dia-ls 
Td 
Td 
Da-Is
Da- 3 8
Dia-ss 
Td 
Td 
.Jm-ls
1)12-33
Td 
Td 
Dsi-la
i)a-ss 
Td 
Dm- Is 
IM-lg
D-1-3S
-^ 
Td 
Td 
Td

.51

.63
.71
,6$
  l',S

.76

.74

.^9

.bl

.67
.70
.bO
.67
.62
.71
.63
.51 
.33
.67
.30 
.50 
.56 
.49
.57 
.50 
.52 
.56 
,56 
.63 
;69 
.52
.65 
.79 
.67
.53
.44
£6  OsJ

.57 

.46
OJ** /o

.60 

.62 

.72 
.67 
.60 
.56 
.56 
.79 
.70

CilSC
blamed
disc
rod
"M .-,.--. -.f>
 -/-L 1 -t^- ^<\^

s T>L(3rc
d 1 G c

disc
ro<l
dice
di.oc
d i .^ c
rod
bladed
dice
rod 
disc 
sphere 
disc
disc
bl-dod 
disc 
dir,c
disc 
bladod 
disc
bladed 
bladed 
disc 
disc
bladed 
disc
sS.iere 
sphere 
sphere 
c laded
oT)bere 
disc 
b lad ad
sphere
bladed 
disc 
disc 
disc 
disc 
bladed 
fc laded 
disc 
rod

.1«">  *  

.5*j  j>

.4
.     ">

A  : !-

.1 
'7

   '- 
"5

  >

.4
»   ' 

c. ^
,4
.3
.6
.5 

i.  >-^ 
.3
. *±
.*f
.4 
.6 
. <> 
.4 
.3 
*5 
.3 
.5 
*5 
.4 
.4 
.4 
.5 
.3
;4 
.4 
.5
.6
.5
- * *>
.4 
.6
.5

i
.4
.3



Pabble Number Rock Sphericity

139
140
141
142
143
1U
145
146
U7
1W
U9
150
151
152 
153 
154 
155
156 
1571 r b
i>0

159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
16$ 
170
171*:$&

 -.   4P».f  » 

173
174 
175^^ » ^^

176
177 
17*
179 
180
Utt 
102
133
mM
186

^
Dm-ss
i)m-ls
Dj31-S3

Din- ss
^«-
Td
Dm-ls
Dn-ls
Dni-ls
Dn-ls
D:a-S3
Ge-chert
Dm-ls 
Td 
Dm-ls 
DBI  Is
Td 
Dia-ls
Din-Is
?d 
Td 
iJir.-s s 
Dn-ls 
Ce~ls 
Ce-ls 
ifea-ls 
ifta-ss 
Td 
Td 
Td
Td 
Da-Is
?d- 
Ce-is 
Ce-ls
rrv?
iU 
n^
AU.

Dia-ss
frir?
J-U

Dm- s 3
 ^rl
4.C1

to- ss 
Dm- s 8
ie
nj*xl
!W
ML3iTI

Ifei-ls

,65
.86
.57
.77
,75
,69
,64
.65
.76
,67
,53
.60
.68
.62 
.73 
,43
.53
.53
.68
,56
,67 
,48 
,63 
,77 
,74 
,72
,65 
,61 
,72 
,61 
,71
,4S 
.61
,58
,72 
,78
.67
.60 
.67

rf.,>o
.79
,57
.67 
.68
.60
.78
.66
.39 
.41

disc
sphere
disc
dice
disc
a is c
b laded
dice
disc
roc!
bluded
bladed
rod
disc
s ph ere 
bladed 
bladed
dioc
disc
r-1 ? T*
Vi. J.I-JO

sphere 
disc 
disc 
disc 
disc 
rod 
rod 
rod 
disc 
bladed 
sphere
rod
disc
roc: 
rod
s ph ore
rod
blurted
r?  * c./% u ̂ .^ o
rod 
disc
bladed
rod
disc
rod
sphere
disc
bladed 
disc

Visual :>oundnt" s

,6
,6
,5
.3
,5
,3
,5
,4
,5
.4
,6
,3
.3
,5
;z
,4 
,5 
,4 
,6
,5«"i .£
,4
,3
,4
,4
,5
,4
,3
,3
.6
,6
,3
,4
,3
,4
,5
,5
,3
,5
,4
,5
,3
,5
.4
,5
,4
,3
,4
,5



Number Koch Spherleitv :;vLr.

190
191
192
193
194
195
196
197
198
199
200

 '7V!

 I'd
'!£

Td
Td
Dia-lo 
Da-Is
m
I'd
J&a-ls 
Da-Is
Dm-ls
DE-SS

.62

.59

.57

.58

.SI
.£2 
.77
.63
.66
.40
.75
.63
.57

re-;7
rod.
disc
rod
?3 7">he>"*pj. ^  *  ^ 
sphere 
sphere
disc
disc
b laded 
cMsr*.* -*. **- ^

dirjc
disc

.3

.3 

.3 

.5 

.4 

.5 

.6

.3



The Hecent Alluvial acemulation In the Hiiin Basin area is relative­ 

ly thin. It occurs throughcr.it the Mils aid partly fills most valleyr. 

fh* alluvium is indicated on the geologic ciap (?1. 1) only where it cora- 

plately aasks the underlying rocks.

Tbm Recent alluvium is light brown, thin-to thick-bedded and uncon- 

folldated. The gravels are pebble to cobble size and are composed of 

tocks firom all older formations. The matrix is laainly fine sand and 

«llt (PI. 21).

The two m1n areas of alltrviun, as mapped, are in stripe along Gerald 

Vfcah. Rare the deposit attains its greatest tMckness of about 50 feet. 

Tiro snail bodies of alluviiss occur along the mrgin of the Ruin Basin 

txva in the southeastern quarter. Hero the alluvium on the slopes is 

locally thicker than in other places.

Tbe Hecent alluviun ic a deposit of the present erosion cycle $ the 

;:;Jj|MttBdat0d debris is ctill being added to froia outcrops now exposed.
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sections of sediraentary rocks

Sections were measured at several localities as indicated at the top 

of each section^ The code color descriptions are from the "Rock Color 

Chart* (194B) distributed by the National Research Council.

Measured section of Ruin granite, Scanlarr conglomerate, and base 
of Pioneer shale  

Jit outcrop on east-central side of Ruin B^sin 1000 feet north of 
Bench Mark 3539 on Gerald tfash road*

SHAI£

Quartzite: pale red purple (5RP6/2), fine-grained, medium 
bedded average 8 inches thick; dark gray (N3) blotches, 
elliptical shaped, average 2 millimeters in diameter, com­ 
pose 35 percent of rock; weathers pale red purple (5RP6/2) 
plus Hmonite stain, moderately resistant, surface smooth; 
thickness................................

2* Quarteltej dusty blue (5PB3/2), very fine-grained,
aoderataly thick-bedded average 2 feet; some beds contain 
circular white spots averaging 3 millimeters in diameter; 
weathers dusky blue (5PB3/S), resistant forms cliff, 
surface smooth, some beds badly fractured; thickness......

!  Ariose; moderate reddish orange (1GR6/6), very coarse­ 
grained, quartzitic, thick-bedded; few pebbles 5 mllli- 
Baterc In diajaeter, composed of pink feldspar (30 per- 
0«ttt of rock) and white quarta (40 percent of rock); 
w«Kthers moderate reddish orange (10R6/6), resistant 
"*" cliff, surface smooth; thickness   «

. 25*

1.51

C<ajglfiBieratet aoderate reddish orange (10R6/6), arkosic 
*«* qoartzitic, thick-bedded; weathers to resistant

thickness ........*..... ........«................. 3*5'
moderate reddish orange (1QR6/6), fine-to coarse- 
arkosic and quartz!tic 5 cement black silica, 

fiau
1-10 centiEteters, angular to well rounded; com- 

of light gray quartz (40 percent of rock), pink 
qtartzite, and schist.



Granites moderate reddish orange (1QB6/6) composed of 
plak feldspar, white quartz, and biotite; very much 
weathered, forms slope; thickness    ».. «   *.......... 0,5 f

Qrazdtes moderate reddish orange (1GR6/6), por- 
ptyi-itic and coarse-grained, pink feldspar pheno- 
«ysts rotmded; composed of white anhedral quartz, 
eubhedral pink feldspar, and suWiedral biotitej 
thicknoes ....  .    

«      *!
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soction of Ruin granite, vScanlan conglonerate, and 
of Pioneer shale.

At locality one quarter niile north of north-central margin 
of Ruin Basin area. (Beds horizontal)  

2.

1.

SHAXJS

Quartaitei dusky blue (5PB3/2), fins-brained, argilla­ 
ceous, thin-bedded; snail circular Tfhite spots abun­ 
dant; few thin white beds; weathers dusky blue (5PB3/2) 
moderately resistant, forms slope; thickness ..........

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

SCABLAN CONGLOMERATE

1. Conglomerates moderate reddish orange (10R6/6), thick- 
bedded; weathers to cliff; thickness ..................
Matrixt moderate reddish orange (10R6/6), arkosic
and quartaitic, fine-to coarse-grained; cenent silica,
firm, lower 5 inches black.
Gravel* pink feldspar crystals, rounded, average 20
millimeters in length; white, gray and black quartz,
and quartzite 5-50 millimeters in length, angular to
well-rounded*

2'

(HtAHITE

!  Granitet tsoderate reddish orange (10R6/6), porphyritic 
and coarse-grained, slightly rounded pink feldspar 
phenocrysts compose 35 percent of rock, 10-35 railli- 
asters in length; anhedral quartz, white, 2-12 milli­ 
meters in diameter; mibhedral biotite crystals 2 
millimeters in diameter; weathers grayish pink, 
resistant forms cliff; thickness ...................*.. 75 1
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Moasurod section of Ruin granite, Scanlan conglomerate 
and Pioneer ehalo.

At peak one-half milo south of southwest corner of Ruin 
Basin area ( average dip 28°).

BARHES CONGLOMERATE 
UNCONFORMITY 
PIONEER SKALE

6.

3.

Shales pale red purple (5RP6/2), fine-grained, quart- 
zitic, very thin-bedded (0»5 inch average); cement firm; 
white spot inclusions 1-7 millimeters in diameter; 
weathers to slope; a few beds in groups of 1-6 inches 
thick are light brownish gray (5XR6A)> medium gray 
(N5), and light olive gray (52R6/1); thickness .......... 60*

Quartzltei pale red (5R6/2) to light olive gray
(515/2) medium-grained, arkoslc, thin-bedded; cement
silica, firm; weathers grayish red (5R5/2) and produces
limonltic and hematitic stain along fractures,
resistant, but weathers to slope due to fractures;
lower two feet contain white spots; thickness ............ 3 1

Quarts!tej grayish olive green (5GI3/2), aedium-gralned, 
arkoslc, thin-bedded (6 inches); cement silica, firm; 
weathers olive gray (513/2), smooth, resistant but 
weathers to slope because of fracturing; weathering 
along fractures produced hensatitlc and limonitic 
stain; thickness >       »   *             !

Quartzitet grayish pink (5R8/2), medium-grained, 
arkosic, moderately thick-bedded (1»5 feet); cement 
silica, firm; weathers moderate reddish orange 
(10R3/2), smooth, resistant but weathers to slope 
because of extreme fracturing; thickness .............<

Arkose: similar to upper 17 feet of bed 2 except that 
a few thin grayish orange pink (10R8/2) beds are 
present; thickness

Arkoee: pale red purple (5HP6/2), very coarse-grained 
in general but with sos» isedium-to fine-grained beds, 
sandy to quartzitic, thick-bedded (2 feet), cross- 
bedded; weathers grayish red purple (5HP4/2), smooth, 
resistant, forms cliff; upper 17 feet fine-grained and 
thinner bedded; thickness   . 25'
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dusky red (5^3/4), fino-gralnod, quartzitic, 
arkosic, thin-bedded (6 millimeters average); cement 
moderately firm; weathers dusky red (5R3/W smooth, 
forms slope; upper 20 feet contains some lighter rod 
bod 3 Tdth Wiite oval spots ranging from 1-5 milli­ 
meters in diameter; thickness 50'

SCANLAN CONGLOMERATE

Conglomerate: oodorate red (5R5/4)> moderately thin- 
bedded (1*5 feet); weathers to resistant cliff; thick­ 
ness  »            « »                         »   »  
Matrix: dusky red (5H3/4), nsediisB-grained (less than 
1 milliaetsr in diameter), composes 25 percent of 
rock; cement silica, firm*
Gravel t 2-90 millimeters in diaiseter; angular to well- 
rounded; composed of sfeite o^uarts, pink and white 
quart-iite, schist, and feldspar.

1.5'

UNCONFORMITY 
RUIN GRANITE

2. Decomposed granite; pale reddleh brown (1QR5A); some 
clay and silt present due to decomposition of minerals, 
mineral constituents sane as in graiite below; incom­ 
petent, can be picked apart by fingers; thickness ...,.« 0.5 f

1. Granite: moderate reddish orange (1QB6/6), coarse­ 
grained matrix 1-10 millimeters in diameter composes 
90 percent of rock, feldspar phenocrysts 20-50 milli­ 
meters long; mineral constituents are 60 percent ortho- 
clase, 20 percent quartz, 10 percent plagioclase, and 
10 percent biotite; not resistant, crumbles ttpon 

uo-LCKness



Measured section of Barnes conglomerate and Dripping Spring 
quartzite

At locality north of Gerald Wash road 500 feet west of west 
margin of Ruin Basin area (average dip 23®).

TOP OF SECTION ABSENT ON THIS HILL 
DRIPPIHG SPRIM5 QUAHTZITE

Quartzite: light gray (B6), very fine-grained, moderate­ 
ly thick-bedded (average 4 feet), limonite laminations 
along bedding planes; tiny black inclusions; weathers 
medium light gray (H7), moderately resistant; forms

5« Quartzite* yellowish gray (5I8/L) alternating irith 
hematite red layers; red layers 1-50 millimeters 
thick; yellowish gray layers 2-200 millimeters thick; 
average thickness 25 millimeters; weathers hematite 
red, forms slope; thickness    ,,,,,,      .      »..   30*

4» Covered (section possibly faulted here) ,.      »..     170 f

3» Quartzite i white (N9), medium-grained, thin-bedded 
(1/2-6 inches); weathers grayish orange (10TR7A)* 
surface blocky, resistant forms cliffs; thickness ,.... 20 f

2» Quartzite i grayish orange (10JR7A)> fine-grained, 
arkosic, medium-bedded (0,5-2 feet); weathers grayish 
orange (10XR7A), resistant forms cliff with blocky
T*gj f Y^fl 9 i ft * ^*lfTW^fl 0 r\^i  

1, Sandstone* grayish orange (10XR7A) coarse-grained, 
arkosic and quartzitic, thick-bedded (4-5 feet), 
laminae with llmordtio stain: few thin-bedded friable, 
pale greenish yellow (1018/2; sandstone beds alternat­ 
ing with usual type; weathers grayish orange (10XR7/4) 
forms cliff; thickness

B&PJ3SS CONGLOISRATE

Conglomerate i light brown (5IR6A), thick-bedded (2-12 
feetj, resistant forms cliff but locally forms slope;

Matrix: light brown (52H6A), arkosic sandstone and 
quartzite; cement firm silica, bat locally is weak, 
Graveli 10-200 millimeters in diameter; well-rounded, 
composed of white, red-brown, brown, gray and pink 
quartzite, and white vein quartz and Jasper,
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Measured section of Dripping Spring quartsdte and Hescal 
linestone*

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

TOP OF MSSCAL LIMESTONE 2JOT PRESENT 
KSSCAL LINESTOES

23,

22.

21,

20,

Limestone: medium light gray (H6) medium-grained, 
crystalline, thin-bedded (1/4-6 inches), each bed has 
distinct fine laminations 1-2 millimeters thick; 
serpentinized; weathers very light gray (N8), sur­ 
face smooth and obscures fine laminations; serpentin­ 
ized layers weather out in relief; thickness         « 

Limestone: pale yellowish brown (10XR6/2), fine­ 
grained, crystalline, brecciated; weathers very pale 
orange (10IR8/2), surface rougih, resistant forms cliff; 
thickness

27*

!*       

Limestone: banded very light gray ($8) and pale brown 
(51 R5/2), fine-grained, bands 1/2-8 inches thick, 
brown bands show some crystalline texture, white bands 
more resistant weather out in relief to form rough 
surface; weathers very light gray (88) and medium 
light gray (N6), resistant forms cliff, thickness 2»

Limestone: moderate greenish yellow (10F7A)> fine-grained, 
sugary, thin-bedded v-4-12 inches), locally abundant vugs 
1-10 millimeters in diameter; serpentinised; weathers 
grayish orange pink (10R8/2) plus some limonite stain; 
also many black blotches 1-2 millimeters in diameter, 
surface rough with gmal.1 cavities, resistant cliff 
former; thickness  * 8*

19. Limestone : similar to 23; thickness

18. Diabase sill; thickness

17* Covered *           

16. Limestone: similar to 21; thickness

15. Limestone: moderate brown (53GR4/4) to grayish yellow
(5Y8/4), fine-grained; bedding not well developed appears
to be composed of nodular masses welded together, badly
fractured and sealed by calcite; weathered surface grayish
orange pink (KB8/2) to pale yellowish orange (10X8/6) to
medium light gray (N6) smooth to rough, forms cliff;
thickne s s 1^



12.

11.

10.

9.

14. Limestone i medium dark gray (lU)> medium-grained, sugary, 
crystalline; weathers medium light gray (N6), laminations 
produced, rough vd.th tiny pits, moderately resistant, 
forms cliff; thickness .

13  Limestone* came as 20; thickness

Covered alternating with thin limestone 
Limestone* light gray (W7) 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 (5T7/2) 
plus some limonite stain in little blotches, thicker 
beds cliff formers, thin beds form slope.

Limestone: very light gray (N8) and moderate reddish 
orange (10R6/6), fine-grained, silicified, thin-bedded 
(2-60 millimeters) lower 8 inches with many vugs; upper 
4 inches weather to slope, lower 8 inches form cliff; 
thickness

1.5'

2'

13'

Limestone: dusky yellow green (5GY5/2) fine-grained 
thin-bedded (5-20 millimeters) fine whitish laminations; 
weathers grayish yellow green (5GT7/2), smooth, non- 
resistant, forms slope; thickness    »                  

Limestone: medium gray (N5) fine-grained, crystalline, 
thin-bedded (8-30 millimeters) bedding gnarly to lenti­ 
cular; weathers white ($9), rough scaly surface, non- 
resistant, forms slope; thickness .. »   .   .          <

Limestonet medium gray (N5), coarsely crystalline, some 
silicified bands, thin-bedded; upper 6 inches contain 
dark gray (H4) chert lenses; weathers very pale orange 
(10XR8/2; to dark yellowish orange (10TH6/6), modeeate- 
ly rough, fbrms cliff; thickness,

7. Limestone i same as 9; thickness

6. Covered i very light gray; thickness

2.5'

2'

.....  i

5. Limestone: light gray (N7), very fine-grained, dense, 
dolomitic; thin-bedded (1/4-5 inches), weathers very 
light gray to moderate reddish orange (KB6/6), surface 
pitted, resistant cliff fonser; thickness

4* Covered alternating with thin-bedded limestones 
tnio&nesB    *                       »            
Limestones same as 12

3. Silica i dark gray (N3), aphaniticj light gray (N7)

60'



ai^rgdules 1-5 millimeters in diameter very abundant; 
weathers light gray (N6), rough with pits, resistant, 
bat foras elope due to fracturing; thickness «

Limestone: Medium gray ($5)» silicifiod to chert, thin- 
bedded; chert lenses 5 millimeters thick; weathers light 
gray (H7), rough, resistant bat forms slope due to 
extreme fracturing; thickness   «..»  *.  «  »           1.5 1

1. Silica: same as 3; thickness 1"

DRIPPING SPRING QUARTETTE

12. Sand stonei dugkv yellow green (5GI5/2) with dark yellow 
orange (10IR6/6) specks and "blotches, coarse-grained, 
liaey and limonitic; thin-bedded (1-2 inches); ?/eathers 
light brown (5T&6/&) to raoderate greenish yellow 
(1CTB7/4)9 rough with abundant tiny pits, local spots 
doderate red (5P-4/6), forms slope; thickness

10. Quartsitej pale brown (5&15/2) to brownish gray
(52R4A), fine-grained, bed 1 foot thick, vugs 3-15 
millimeters in diameter on weathered surface with 
linionite; weathers li^it brown (5XK6/4) to moderate 
brown (5SU/4)» moderately resistant, weathers to 
slope for fractured; thickness  «.».   *   .«     «.    

9» Quartzite: medium light gray (H6) plus soiae liisonite
stain; very coarse-grained with sparse fragments as large 
as 10 nillimeters in length, extremely vuggy giving 
appearance of being rotten, thin-bedded (2-8 inches): 
weathers oostly to moderate yellowish brown (10IRA/4) 
but some moderate red (5R4/6)> rougfr, moderately 
resistant, forms slope; thickness ....* ..*..........*   

8.Quartzitei dark yellowish orange (10TR6/6); ^/ellowish 
color due to limonito in rock, with liaonite rernoved 
rock vrauld have salt and pepper texture of darjc gray 
and white grains, niedixam-to coarpe-graiBed, flat and 
cross-bedded, thick-bedded (1-1/2 feet), liiaonite 
inclusions compose 30 percent of rock; weathers dark 
yellowish brown (10IR4/2), raoderately resistant, forms 
slope, tiny pits on surface where limonite has been 
removed; thickness

2'

.«  *   .«  . «  1.5'
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7. Sandstone? grayish orange (10XR7/-4), this color produced 
ty s$lt and pepper arrangement of limonitic specks in a 
gray matrix, yellowish orange to brown stains along bedd­ 
ing planes; medium-grained, quartzitic, thin-bedded 
(2-8 inches), flat-and cross-bedded; weathers yellowish

M *m . r **

brown (10YR5/4.), moderately resistant, forms slope, 
surface smooth; thickness                         ,     ,

Sandstone: moderate red (5&5A) to very light gray (N8) 
with liraonitic stain dark yellowish orange (10YR6/6) 
along bedding planes; mostly mediua-gralned, some fine­ 
grained, quartzitic, thin-bedded (2-o inches); flnt- 
and cross-bedded; weathers moderate red (5H4/6), gray­ 
ish red (5R4/2) and medium light gray (N6), moderately 
resistant, form slope, surface smooth; thickness         

Quartzite* medium light gray (N6) with dusky red 
(5R3/4) to dark yellowish orange (10XR6/6) on bedding 
planes i medium-grained; laminations thin (1-80 milli­ 
meters); thick-bedded (1,5-5 feet); irregular with 
cross-bedding and ripple marks (distance from crest to 
crest 8 inches); weathers very light gray (B8); resistant 
forms cliff, surface smooth eoosept along bedding planes;
*4*T>*f f*lrn ft ct*4

Sandstonei grayish orange (10XR7/4) with black and 
limonitic blotches 1-6 millimeters in diameter, medium 
bedded (average 2 feet) some cross-bedding; cement 
moderately firm; weathers grayish orange (10XR7/4)> 
resistant forms cliff, smooth surface; thickness

19 f

Quartzite: light gray ( H7) to yellowish gray (5X7/2) 
fine-grained, thick-bedded (5 feet) with laminations 
2-120 millimeters); beds wavy and cross-bedded; nodular 
inclusions weather to limonlte; weathers Jell owl sh 
gray (5X7/2) to light olive gray (5X5/2) to grayish 
orange pink (5XR7/S), resistant forms cliff, surface 
smooth; thickness .... ... .»  ..   .     »   *        <

Quartzite i moderate reddish orange (10R6V6) specks 
scattered through at yellowish gray (5X7/2) matrix; 
fine-grained; very thin-bedded (0,25-1 inch) weathers 
moderate red (5R4/6) and pale greenish yellow (10X8/2) 
resistant forms cliff, surface smooth; thickness

Covered

5 f

3'

50«



Measured section of Martin limestone*

At anall. Devonian outcrop in the southwest quarter of the Ruin 
Basin area, 300 feet south of Gerald Wash road, (average dip 
19° and area considerably broken by small faults) 

SECTION FAULTED 
MAKTIN IJHESTOHE

Upper part

1, Lime stone i ssainly light gray (JT7) but some yellowish orange 
(10XR6/2), fine-grained- to coarse-brained, thin-bedded 
(2-8 inches); weathers medium gray \N5), surface moderately 
rough, forms cliff; upper 2 feet contain abundant colonial 
corals Pacyr^iylu and Heapaftonaria: : lower 12 feet contain
abundant brachiopods and crinoid stems; thickness 14'

Lower Part

14.

12*

n.

Quartzite: light brown (5IR6/4), fine-to coarse-grained, 
cross-bedded and gnarly-bedded, thin-bedded (average 8 
inches): cement silica, firm; weathers light brown 
(52H6/4;, rough surface, resistant forms cliff; coarse­ 
grained beds contain frosted quartz grains; thickness ,.

Quart2ito: light brown (52R6/4), fine-grained to coarse­ 
grained, thin-bedded; cesant silica, firm, some frosted 
quartz grains; resistant weathers to cliff; thiekneSB...,,. 3*

Limestone: light olive gray (5*6A) and light red (5H6/6), 
fine-to coarse-grained, arenaceous, moderately thin-bedded 
(6-8 inches); frosted quartz grains 1-4 millimeters in 
diameter concentrated along bedding planes; weathers light 
gray (K7) to light red (5R5/6), surface rough, forms 
cj.l.ii; "uniclcneso «», ,,» ,,,**      , ,,                *   4«<?

Conglomerate: very light gray (S8), moderately thickrbedded
(2 feet); weathers very light gray (118), surface rough,
forms cliff; thickness ,.,,*,,«,.,* »,           »*         5*
Jlatrix: very light gray (N8) very fine quartz; cemcait 
limestone and silica, firm.
Gravel$ 1-6 millimeters frosted quartz pebbles compose 
60 percent of the rock, 20-80 millimeter limestone 
and sandstone nodules compose 25 percent of the rock.

Limestonei light red (5R6/6), fine-grained, upper 3 feet 
medium-bedded (3*8) inches, lower part stassive; much 
fractured and recemented lay ealoite; weathers light red

cliff; thieknes* ,.



Linestonei pale red (5R6/2), fine-grained, thick-bedded; 
contains bands of fine-grained quarts and frosted quarts 
grains 1-10 millimeters in diameter; weathers grayish 
orange pink (1GR8/2), forms cliff; thickness*>»»*   »    *

7. Covered

6. Limestone* pale red (1QR6/2), fine-grained, thick-bedded 
(1.5-2.5 feet); weathers grayish pink (5R#/2) smooth, 
forms cliff; thickness . » «. . .* . . « .««.., .,. ..,.

5» Alternating limestone and conglomerate thickness   ..« « 
LimestoneJ pale red (1GR6/2), very fine-grained, dolo- 
mitic, thin-bedded (10-40 millimeters); eorae very dark 
red laminations between beds in tipper 2 feet; weathers 
grayish pink (5K8/2), moderately resistant, smooth. 
Conglomerate* grayish pink (5BR&/2), raoderately thick- 
bedded, moderately resistant* weathers to rough stcrface. 
Hatrto grayish pink (5XR8/2), limestone; cement lime­ 
stone, firm.
Graveli 1-35 millimeters in diameter, moderately well- 
rounded; composed of white, black, and red quartzite 
and white quartz, compose yd percent of rock.

4* Conglomeratet light red (5R6/6), thin-to thick-bedded 
(4-13 inches), moderately resistant weathers to rough 
surface; thickness              *»                »    »
Eatrixi light red (5&6/6), fine-grained quarts and 
lizne stone; cement limestone, firm.
Gravel: 1-20 milHaffter diameter, rounded gray and red 
limestone; 1-2 millimeter diameter frosted quarts grains.

3» Limestone i pale reddish brown (lCB5/4)f medium-grained, 
arenaceous, thin-bedded (3-50 millimeters); some beds 
contain blotches which are very dark red (5&2/6), 
weathers pale reddish brown, moderately resistant, 
thickness

8«

9 f

8*

10 f

2. Covered  *    <

1. Conglomerate! moderate reddish orange (10R6/6), arkosic 
and quartzitio, thin-to thick-bedded, weathers moderate 
reddish orange (10R6/6), resistant, forms cliff,
^ V^ ̂  /*lcTt fk ft K

Matrix* moderate reddish orange (10R6/6), arkose; 
cement silica, firm.
Gravel t 1-10 millimeter s in diaoeter, angular to moder­ 
ately-rounded; composed of white quartz and red feldspar; 
pebbles compose 60 percent of rock.



Heasured section of Hartin limestone and Sscabrosa limestone

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

PART OF SECTION MISSING ON THIS HTTJ. 
LIMESTONE

Lime stone J light olive gray (516/1) > fine-grained, 
crystalline, sugary, thick-bedded (average 6 feet; 
badly fractured; weathers yellowish gray (5*7/2), 
resistant forms cliff; surface with large sharp- 
edged pits; thickness «.««..««..»».....«.».«.« .. ,

Limestones light olive gray (5X5/2), fine-grained, 
crystalline with chert nodules up to 10 inches long; 
bedding indeterednent due to excessive fracturing; 
weathers yellowish gray (517/2), resistant forms 
cliff, surface smooth to rough, extremely rough at 
chert nodules; thickness

15 1

12*

LEfESOTE 

part

U Limestones medium gray (N5), medium-grained, crystalline, 
thick-bedded (average 5 feet); arenaceous nodules 2-35 
BUlijaeters in diameter, upper 10 feet free of nodules; 

" " fossils brachiopods and crlnold stemsj weathers light 
^ gray (B7), nodulear weather to Hoonitlc and hematitic 
V color, resistant forms cliff; thickness  .  .... ..  »....SiC-'::; 9 '

Limestone $ mottled moderate pink (5R7A) and grayish 
orange (10XR7A), fine-grained, crystalline, argillaceous, 
;*oderately thick-bedded (1-3 feet), weathers moderate
|piBic (5B7/4) and grayish orange (10XR7A), resistant
"ftaws cliff, surface smooth; thickness

greyish orange (10XR7/4), very fine-grained 
*Pglllaceous, thin-bedded (2-20 millimeters); weathers 

orange (10XR7/4) surface smooth, forms slope;

lower part probably similar to 10

moderate yellow brown (102R5A)* fine-grained 
», thin-bedded (2-4 inches); fossils brachlo- 

veathers pale yellowish brown (10YR6/2) plus some 
tile stain, surface smooth except for fossils, forms 
* thickness    

30 1
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Idoestone* medium gray (N5), medium-grained crystalline, 
thin-bedded (4-8 inches); fossils brachiopods and crinoidsj 
weathers light gray (B7), surface slightly rou^b with small 
pi w s, x oros cjLjuX x ; T«n i oimess                       ,           <&

Limestone! pale brown (5^R5/2), medium-to coarse-grained, 
crystalline, thin-bedded (4-8 inches)) fossils braehio- 
pods (Atrypa) and crinoids, good preservation; weathers 
dusky yellow (5*6/4), resistant forms cliff, surface 
rough due to fossils which weather out in relief; thickness.

Limestone i medium dark gray (H4), coarse-grained, crystal­ 
line, thick-bedded (average 6 feet); lenses of coarse 
frosted quarts grains; fossils brachiopods, abundant; 
weathers meditaa light gray (H6),. quarts lenses to liaonitlc 
and henatitie color, surface rough, resistant forms cliff;

5 1

o« Covered

21'

4 1

Linestone: medium gray (N5), fine-grained, crystalline, 
argillaceous, bedding lenticular, average .thickness 1 foot ; 
fossils brachiopods and crinoid stems abundant; weathers 
yellowish gray (5T7/2), moderately resistant forms 
cliff* thickness   4'

Limestone! light olive gray (515/2)* coarse-grained, 
crystalline, thin-bedded (2-8 inches); fossils brachio­ 
pods and crinoid stems, locally abundant; weathers 
light gray (B7), moderately resistant, forms cliff, 
surface rough with small pits; thickness .......

Limestone* medium gray (IT5), oediuin-grained, crystalline; 
arenaceous lenses (l-4 millimeters thick); fossil* brachio­ 
pods; weathers light gray (H7), arenaceous lenses weather 
to liaonite color, resistant forms cliff, surface rough; 
thick           !'

2« Covered 6«

1. Idaestone; medium light gray (N6), fine-grained, crystal- 
. line, thin-bedded (4-6 inches) ; fossils abundant colonial 

corals, HaaEagonaria and Paohyphyllum^ weathers very light 
gray (KB), moderately resistant forms cliff; thickness .... 1,5 f

power Part

8» Sandstone! light gray (KB), coarse-grained, medium-bedded 
(1 foot), cross-bedded, cement moderately firm to weak; 
weathers grayish orange (103H7/4), moderately resistant 

  fearm* e*\^fff_jjffayfftae rough and pitted; thickness*  20«



7.

6. 

5.

Limestonej very light gray (B6), very coarse-grained, 
arenaceous to pebbly (0,5-7 millimeter diameter frostsd 
quartz grains), medium-bedded; fossils braehiopods 
sparse; cement moderately firm; weathers very ligfct 
gray (K8) and light brown (5XR6/4), resistant forms 
cliff with spaling surface; thickness,

Covered

Lime stone i pale red (10R6/2). medium-grained; weathers
P/4),moderate orange pink (1GR7, 

surface smooth; thickness
resistant forms cliff,

21

3.

Lime stone i pale red (5H6/2), medium-grained, arenaceotMi 
to pebbly, thin-bedded (6 inches), frosted quartz, 
basalt and quartzite pebbles localised along bedding 
planes; cement firm, calcareous; weathers pale yellow­ 
ish brown (1QXR5/4), moderately resistant forms steep
ft*l ftTWfc 2 tVt^ fViCTlQ Aft

Limestone i pale reddish bro^n (10R5A), fine-grained, 
dolomitic; moderately thick-bedded (average 2 feet) ; 
weathers grayish orange (10217/4), upper 3 feet very 
light gray (S8), resistant forms cliff; surface contains 
large smooth pits; thickness       »   .  .         » » 

Limestone: medium light gray (H6) fine-grained, dolo­ 
mitic; moderately thick-bedded (average 1,5 feet) 
weathers very light gray (HS), resistant forms cliff, 
surface smooth; thickness  »          »  »    ».   »    

(Change to another part of slope for section very badly 
faulted).

1.5f

10f

22'

Conglomerate t moderate reddish orange (1GR6/6) quartsdtic 
and arkosic, thick-bedded (3 feet average); resistant forms 
cliff* thickness 40' 
Matrix: moderate reddish orange (1QR6/6), of feldspar, 
quartz, and quartzite; cement silica, firm. 
Gravel i 1-35 millimeters, average 6 millimeters cosposed 
of pink feldspar, white and gray quartzite; pebbles larger 
than 1 millimeter compose 70 percent of rock.

Diabase



Igneous Rocks

Igneous rocks cover about two-thirds of the Ruin Basin area* The 

largest single mass is that of pre-£ambrian Ruin granite which occurs 

as a horst in the central and northwestern part of the area (PI. 1), 

Diabase of post-Mississippian age intrudes the sediiaents in every part 

of the area, Diorite porphyry, possibly a late phase of the diabase, 

occurs only as dikes in this area. Tertiary dacite flows probably once 

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

Ruin granite

Ruin granite occurs as a large horst in the central and north­ 

western part of the Ruin Basin area. The granite outcrop is two-and- 

tfare© quarters miles long and one mile wide, and it has a northwesterly 

trend. The principal facies is a coarse-grained, porphyritic granite 

with rounded, pink feldspar phenocrysts ranging in length from 10 to 

jK aHliaeters, Local facies of granite porphyry, syenite, and peg- 

ttatita occur* Aplite dikes cut the granite in many places, but because 

these dikes could not be followed for any appreciable distance through 

weathered granite, they were not mapped separately. 

The raftln constituents of the granite are orthoclase, quarts,

and oligoclase -srith a perfcbitic intergrowth of oligoclase, 

of the phenocrysts are Carlsbad twins. Enough oligoclase la 

laent to use the nane of quartz oonzonite for the rock, but as the 

"granite" is well established in the literature, no attempt is isade 

it here.



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 tho end of the section 1 

on igneous rocks (page-go )  

The surface of the Ruin granite is characterised by gentle slopes, 

generally subdued, for this rock weathers rapidly, and is covered with 

arkosic debris ( PI* 24)   In places where resistant sediments cap the 

granite, it stands as a cliff*

The Ruin granite was intruded into the older pre-Cambrian Final

 chist, for zenoliths of schist, ranging from two to twelve inches in 

disaster, are found in the granite in nany places* Pinal schist does 

not crop out in the Ruin Basin area, but it occurs abundantly 5 miles

 oath of this area in the Pinal Mountains.

Conta f w conglomerate t Tho

Scanlan conglomerate, which is the basal member of the late pztHCambrian 

"Apache group, overlies the Ruin granite in many places* Because of con- 

Spiderahle controversy over the character of this contact, the writer has

a detailed study of it. The problem is whether the granite was 

llataruded under the Scanlan, or the Scanlan was deposited on the granite.

of poor exposures of the contact in question within the Ruin 

area, two outcrops outside this area were also studied* Detailed 

Lptions of measured sections including this contact appear at the 

of the division on sedimentary rocka (pages 4S-52 }  

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

the Scanlan conglomerate overlies fresh, firm granite in an out-



crop that forns a 75-foot cliff (KU 68). Here the basal bed of the 

Scanlan is composedv of white, gray, arid black pebbles of quartz and 

quartz!te, and rounded grains of pink, feldspar. The matrix is black, 

aphanitic silica in the lorest five inches and it Rakes a striking con­ 

trast with porphyritic, coarse-grained granite below. Large, rounded 

feldspar crystals, 5 to 20 millimeters in diameter, in the conglomerate 

look identical to the rounded fold spar phenocrysts in the granite. View­ 

ed tinder the micro scope, the two feldspars prove to have the same charac­ 

teristics, for both are orthoclase with a perthitic intergrowth of oligo- 

elasa, 86 evidence of chilling is found in the granite and no contact 

agtamorphism has been observed In the Scanlan conglomerate.

Throughout the area mapped in this project weathered granite occurs

- beneath the Geanlan conglomerate. The very top of the decomposed granite 

my have been transported a short distance but nearly all of the weather-

  ed granite has not been moved and is gradatlonal to granite. The weather- 

%. ed granite has no bedding and thus differs from the Scanlan conglomerate

in tfce lack of large, white, vein quartz pebbles, and the lack of trans­ 
'

n before deposition. The decomposed granite weathers to a slope

that its contact with the conglomerate is difficult to observe (PI, 

A)» Below two feet of weathered granite, relatively fresh granite 

occurs,

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

another good exposure of the Scanlan conglomerate-Ruin granite con- 

Here the conglomerate can be followed continuously from where it 

s solid granite to where as much as 30 feet of weathered granite 

ite it frora the granite (PI, 7),



In tills outcrop the conglomerate Is composed of the same con­ 

stituents as the weathered granite but with the addition of trhlte vein 

quartz, and white and pink quartz!te pebbles. No chilled border occurs 

in the granite and no contact metamorphic effects were observed in the 

Scanlan,

The writer believer- the Scanlan conglomerate in the Ruin Basin area 

ms deposited on a peneplained surface of Ruin granite. This surface 

was mantled by a residiial regolith developed by subaerial weathering, 

and the regolith remained on the peneplained surface and was not removed 

by the agents that deposited the Scanlan conglomerate. The pebbly con­ 

glomerate was probably deposited rapidly, for though much of the weather­ 

ed granite is incorporated in the conglomerate, some of the regolith 

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

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

both surfaces had a regolith developed which was partly preserved under 

later sediments.

Places where the weathered granite is only several inches thick 

raay represent areas where the loose debris was stripped off, but eorae 

of the weathered surface of granite remained to bo buried "by the con­ 

glomerate.

Places where the weathered granite is several feet thick may 

represent low areas from «hich very little of the weathered granite 

Has removed before the conglomerate was deposited. Areas where the 

\Scanlan conglomerate lies on relatively fresh granlta ^re probably 

high places on the peneplain fron which all the residual regolith 

s stripped before the conglomerate was deposited.



;  The lack of chilling effects in the granite aad the absence of 

thermal metaaorphisn in the Scanian conglomerate support the inter- 

pwtation that the conglomerate *as deposited on an eroded surface of 

B»in granite. Nine ,»ile8 rast of R^ ^ ̂ ^ ̂ ^ ^^ ̂

.Bate granite-Scanlan conglomerate contact. His conclusions about this

eoatact are the same as

writer^

Diabase

 3iP

Diabase occurs as dikes, sills, and irregular plutons, and its 

outcrops cover about one-third of the Ruin Basin area (PI. 1), It 

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

and a cliff-former (PI, 25)   TThere the diabase is capped by isore resis- 

tant sedimentary rocks, it forms steep slopes (Pla, 11, B and 19, B), 

K> ** final weathering product of this diabase is a fine black sand which

£tLLs many of the washes*
?? ??

Facies of diabase? Nine facies of diabase are found in the 
&££* 
Wan Basin area* These are distinguished on the basis of texture and

|&£i(

composition. In many places a sharp line cannot be drawn 

facies, for boundaries are gradational, Facies of diabase 

are believed to be distinctive enough to warrant attention are 

Lbed below*

The most widespread facies of diabase is dark gray and medium- 

with plagioclase laths that range from one to five millimeters



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 biotite. This type of diabase 

is designated facie s one in this paper* Plate 26 is a photomicrograph 

showing its characteristics. A petrographic description appears at the 

end of this section (page 80 ) #

Diabase of facie s two is black, very fine-grained to aphanitic, 

and occurs as a chilled zone bordering intruded rocks. No petrographic 

description is given for this facie s because the minerals are too small 

to be identified.
try-'Ste'&Si*.'*"' *L.  

Diabase of facies three is dark gray and fine-grained. The mineral 

constituent e are similar to those of facie s one, but most of the crystals 

are less than 1 millimeter in length. The diagnostic characteristic of 

this diabase facieo is that it weathers to a knobby surface. It occurs 

ia masses as large as 1000 feet in diameter (Pis. 27 and 28, A).

Diabase of fades four is dark gray and coarse-grained. It is

to diabase of fades one in all respects except that it is

ff"Parser-grained. Furthermore, it is not as abundant. A petrographic

is given for this facies on page 81; its minerals are almost 

^identical to those of facies one. The crystals are 5 to 15 millimeter s

length so it may be considered a facies transitional between facies 

*» and pegnatitic diabase (PI. 28, B). 

;-  Diabase of facies five is gray and pegmatitic. Plagioclase

in it range from 15 to 35 millimeters in length and form a 

ophitic texture (PI. 29,A,)» Rock of this facies occurs in 

as great as 35 feet in diameter, surrounded by finer-grained



diabase. Mineral constituents are mainly plagioclase and hornblende* 

The large plagioclase crystals are Boned with yellow plagioclase in the 

middle and -white plagioclase on the margins*

Diabase of facies six ie pegmatitic like that of facies five, but 

it Is red, coarser-grained, and in many places contains visible quarts* 

The plagioclase crystals range from 15 to 65 millimeters in length. 

Because these crystals are extremely coarse the ophitie texture is not 

conspicuous (PI. 29, A). Mineral constituents are plagioclase, horn­ 

blende, orthoclass and quartz. The plagioolase crystals are zoned with 

white plagioclase in the middle and pink feldspar on the margins. With­ 

out the ophitie texture, this rock would be considered porphyritic mon- 

zonite or quartz monzonite.

Diabase of facie s seven is red and coarse-grained and it contains 

considerable quartz. Rock of this facies occurs in irregular masses 

as large as 50 feet in diameter and it grades laterally into that of 

facie s one. Mineral grains range from 5 to 12 millimeters in length 

and are mainly orthoclane, oligoclase, hornblende, blotite and quartz. 

|| A detailed petrographic description appeare at tho end of this section 

and Plate 30, A and B are photomicrographs of fades seven. From micro­ 

scopic determination this rock might be classed as quarts-f&onzonite.

Diabase of facies eight differs from that of all other facie s 

in that it has conspicuous lineation parallel to an intrusive contact 

with Devonian rocks located west of the cential part of the Gila graben 

[I(PI. 1). The diabase is light gray and medium-grained. Plagioclase 

jerystalu 1 to 6 miHiaeters in length tend to be in the plane of 

^lineation (PI. 31, A). Mineral constituents are the same as in facies one,



Plate 31 is a photomicrograph of facies ei^rt, A petrographlc descrip­ 

tion appears at the end of this section (page 80),

Diabase of facies nine is light gray, coarse-grained and has a 

granular texttire. Crystals are 1 to 8 millimeters in length and com­ 

posed of microperthite (orthoclase and albite), albite, augite and sphene 

(PI, 32), A petrographic description appears at the end of this section 

(page 61)   This rock occurs as a six-foot-Bide dike in diabase one- 

qrarter mile west of the central margin of the Ruin Basin area. Because 

BO large plutons of this rock type were found, the writer suggests that 

It sight 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 diabase magma. Judging from thin- 

eection determination the rock might be classed as monaonite.

Contact metaaorphlsm and alteration* Little oetamorphlsra 

las resulted directly from tho diabase intrusion. However, some Meccal 

 Snestone within a few Inches of the diabase has been recrystallized. 

Following the intrusion of diabase, hydrothermal solutions
83feft

Bvaded the sediments above the diabase. These solutions followed the 

Contact of the diabase and sediments and other easy avenues of access* 

r, Kescal limestone is altered to tremolite. Magnetite occurs 

with the treiaolite in some places. Dripping Spring quartalte and 

sandstone have been chloritiaed above the diabase contact for 

» feet in several places.

Alteration by hydrothermal solutions occurs in Mescal limestone, 

tee serpentlnisation occurs In many places, a foot or sore above



If'

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 (PI. U, 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 dolomltic beds in the Mescal limestone ( 

The hydro thermal solutions were probably the final emanations froa the 

diabase magma.

Locally where the alteration has been intense, chrysotile astestos 

occurs in veins as cross-fiber, but none of the deposits in the Ruin 

Basin area are of commercial grade (PI. 3)   Near the town of Chryso­ 

tile, Arizona, 25 miles northeast of this area, are asbestos deposits 

of small volume but high grade.

.ratfr.T

Age? Considerable difference of opinion has existed concern­ 

ing the age of the diabase in the Globe quadrangle. R&nsome (1902, 

p. 80) in describing this diabase reported two age groups to be 

represented, one pre-Caabrian and the other post- Pennsylvanian. 

N. P. Peterson (1949) remapped on a larger scale the area in which Ran- 

some described pro-Cambrian diabase and concluded that all the diabase

ibe miAArymgi * yfl ft pf_g » *gBf post-Pefinsylvanian.



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 detailed study was made of several contacts between dia­ 

base and the two Paleozoic formations that occur here.

Considerable difficulty was encountered in interpreting the 

significance 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 (Pis. 16, A and 18), However, most dia- 

base-Uartin 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 

ffeet north of Gerald Wash Road, the base of the limestone is much 

fcrecciated. The diabase below the limestone is fractured but is very

leading to the suggestion that the diabase fracturing 

^Occurred after intrusion (PI. 18). At some exposures the diabase was 

lineated parallel to the Devonian contact. In one placo a red diabase 

Jfcgnatitic dike (facies 6) cut the black diabase near the limestone 

-, but no contact was made with the limestone. In one place, 

diabase appears to have penetrated a break in the limestone for 

distance of two feet.



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 hydro thermal or surface waters moving 

laterally along the contact.

In the south-central part of the Ruin Basin area, the diabase- 

Martin limestone contact is covered by talus from the limestone. No 

clear-cut relationship could be determined in most places. However, 

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

limestone near the Gila graben contact on the east (PI, 1)  

In two places diabase has been found in intrusive contact with 

the Mississippian limestone. One location is near the western margin 

of the Ruin Basin area in the central portion, and the other is in the 

southeastern corner (Pl» 1). The latter outcrop is extremely broken up 

ty small faults so its interpretation is difficult.

The age of all the diabase in the Ruin Basin area is determined 

to be post-Missifisippian. 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 p orphyry

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

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



places one end of the dike merges into diabase* The porphyry is pale 

olive in color and 65 percent of it is a very fine-grained groundmass. 

The phenocrysts are of ollgoclase, 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 (PI. l). 

Another occurs alongside a fault in the northwest part of the same 

Deronian block. The smallest occurrence of diorite porphyry is in 

Martin limestone southwest of the Gila graben. This dike pinches out 

at the base of the Missleslppian limestone but the fault along which it 

was intruded continues through the block. Another diorite porphyry dike 

crops out in the same Devonian block about 1000 feet west of the small 

dike and 500 feet south of the largest porphyry dike. There the dior- 

;  ite porphyry is such weathered and partly concealed by Martin limestone 

debriB.

Diorite porphyry dikes appear to be late intrusive s for they are 

displaced brjr faults. They cannot be followed in the diabase 

the weathered slopes conceal theuu

The diorite porphyry is believed to be a late facies of the dia- 

, but because it can readily be distinguished from diabase in the



field, it was mapped separately. Other outcrops of diorite porphyry 

occur south of the Ruin Basin area.

Dacite

Tertiary dacite occurs as flows that probably once covered 

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 occurs. 

In some areas dacite outcrops are covered by large dacite boulders form­ 

ed fcy weathering in place along rectangular joints (PI. 29, B). In most 

places the dacite forms a cliff upon weathering. The maximum thickness 

of the dacite flows in this area is 200 feet.

A black vitrophyre bed occurs 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 appears to be water-laid. 

|gf; The tuff ranges in thickness from nearly zero to 80 feet and was accumu- 

|f lated in troughs or basins before the dacite flows erupted.
~5;..*v

pi The dacite is pinkish gray and fine-grained and is composed 

|||jj8rimarily of feldspar, quartz and biotite. The feldspar was determined 

fclto be andesine. Small amounts of sphene, hornblende, and pyrite alsoHr
j||«ccur* A petrographio description of this rock appears at the end of

section (page &0* and a photomicrograph of it is seen in Plate 34* 

*r In two localities along the southern margin of the Ruin Basin 

gKea dacite occurs as a capping over Martin limestone, Escahrosa lime-

», and diabase. South and west of Ruin Basin dacite flows are thick- 

much more extensive than in the basin*



In the northeastern quarter of the Ruin Basin area are three 

small residual masses of dacite. The largest of these retains some of 

the features of a flow though it has weathered to a bouldery surface* 

Hie smaller two outcrops are composed of fine-grained, friable rock 

containing some pumice. These rocks were probably tuff which under- 

littl the dacite in many places*

In the central part of the western margin of the Ruin Basin area 

is an outcrop of tuff containing a few scattered boulders of dacite 

(PI* 1 and cross section A-A1 PI. 2). The tuff lies on diabase and 

1* overlain by Gila conglomerate. In this locality the tuff probably 

was formed in a trough on the diabase surface and subsequently dacite 

flows covered it. Erosion later stripped most of the dacite and form­ 

ed a second trough in which Gil a conglomerate was deposited.

Theoriee on formation of vitropfayre* Two points of view con- 

gaming the mode of formation of the vitropfayre which underlies the 

dacite ares

1. The vitrophyre resulted from the welding of tuff through heat

*nd pressure supplied by overlying dacite flows.
t

2» The vitrophyre was deposited by a nueea ardentes, burning or

Rowing cloud, (Perret 1935, pp. 84 and 89) or possibly by a flow between 

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 overlying dacite flows be tested according to principles 

heat conduction (Lovering, 1935 and 1936). In order to use heat con- 

on formulae certain constants must be obtained or estimated* The



following approxinations were made in this case* Thermal constants 

for the rocks concerned are not published (Levering 193&, p. 96). The 

constants for dacit© tuff were approximated as equal to those of rhyo- 

lite tuff   The constants for dacite were approximated as equal to 

those of diorite. Temperature of dacite flow extrusion was taken as 

1025° C. and the initial surface temperature on the tuff was taken as 

25° C.

Based on the above assumptions, the maximum temperature, a few 

Inches beyond the tuff-flow contact in the tuff, would never exceed 

60 percent of the initial difference in temperature between the two 

rocks (Levering 193&, PI* 2, p. 99). This means the highest tempera­ 

ture to effect the tuff was 600° C. In this case the maximum tempera­ 

ture gradient is about 100° C. per 100 foot (Lovoring 1935, PI. 7, 

P. S6).

The estimated thermal constants are believed as accurate as possible 

frora the limited information available. The assumptions were based on 

the belief that the texture of the rock is an important as the mineral 

Composition in determining thenaal constants.

However, some question Bay be raised as to.basing an estimate of 

dacite tuff thenaal constants on those of rhyolite tuff. If mineral 

composition is the most important character of the rock in this deter- 

attmtion, then the tuff and tba dacite flow have the same constants. 

In this case the problem is simplified and all relationships can be 

^determined from one graph (Levering 1935, PI. 3, p. 97).

On the basis of the above assumption, the innr1 mum temperature a 

inches beyond the tuff-flow contact, in the tuff, would never



exceed 50 percent of the initial difference in temperature between the 

tuff and flow. Assuming, as before, that 1000° C. is the initial differ­ 

ence in temperatura, the maximum contact temperature would be 500 C. 

The aaxinrum thermal gradient would be, as before, about 100° G. per 100 

feet*

If either of the estimates of the thermal constants is near correct, 

then the maximum temperature at the contact of the flow and tuff never 

exceeded 600° C. To molt a diorite tha temperature mist be at least 

1125° C, for the entire thickness affected (Daly 1933, table I6a, p. 66). 

It therefore appears improbable that a temperature of 600° C. could weld 

the tuff for a thickness of several feet,

What was the effect of pressure in the formation of the vitrophyre? 

In the region south and west of Ruin Basin the dacite flows attain a 

thickness of about 1000 feet, so let it be assumed that an equal thick- 

Hiss eodsted in this area. However, the dacite probably was not extrudad 

cs» flow a 1000 feet thick, but rather as a series of thinner flows, 

the weight of flows built up the pressure on the tuff, the effective

in the tuff was greatly reduced by insulation afforded by 

flows. So for the maximum temperature at the flor-*tuff contact 

pressure of overlying rocks can be neglected, and as the pressure 

sed tha temperature in the tuff dropped rapidly (100° per 100 feet

below an effective welding temperature, 

The second viewpoint on the mode of formation of the vitrophyre

                          - - ---..-  L .. J _____ l.J ....... - -.J..-.. T ... :: - -  - ' . - . -

Belting temperature was given for quarta-diorite or dacite.



was br/ a nuees sirdentes (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 basins of deposition.

While tuff tms still being accumulated some vitrophyre was extruded 

in the area in the form of nuees ardentes, or as a flow* The first ex­ 

trusion of vitrophyre left only a thin layer on the surface. This thin 

mantle was broken up by erosion and deposited in the basins along with 

the tuff. Extrusion of vitrophyre continued and increased in volume 

until it covered the surface. After the cessation of vitrophyre ex­ 

trusion, dacite was extruded as lava flows. The earliest flows incor­ 

porated some vitrophyre that was picic5 up on the surface by the flows,

The viewpoint that the vitrophyre was fonaed by a nuees ardente 

or by a flow fits the field evidence, for the contact between the vitro- 

phyro 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 a place where the tuff is unrecognizable in the rock, A s1.m1 lar 

contact between tuff and vitrophyre is described froffl the Superior Mining 

district (Short and others 19-43* P» 46).

Tha contact between the vitrophyre and dacite flow is fair3y sharp, 

but for a few feet above the vitrophyre, the dacite flew contains frag- 

1 ments of vitrophyre. These vitrophyre fragments were pcrobably picked

up on the surface over which the dacite flowed.



0

Petrographio Descriptions

Euin granite
minerals
ortboclase
albite
quartz
pyrite

percentage of rock 
25 
25 
40 
10

length of crystals
0.5 
0.5 
0.25
0*1

O

2 nm
O Tnyr>

0.3
alteration = sericite, allophane, and liiaonite.

The rock texture is coarse-grained granular. The feldspars are 
difficult to differentiate, for althou^a both orthoclase and albite 
can be determined, the exact percentage of each is dubious because 
of extreme alteration to allophane and sericite. The feldspar crystals 
are suhhedral to remnant masses. Quarts is anhedral. Small remnant 
nasses of pyrite scattered throughout the rock have been almost com­ 
pletely altered to limonite. Photomicrographs are on Plate 22.

Ruin granite
minerals
orthoclase
oligoclase
BQscovite
quartz
ilnenite

percentage of rock 
45 
25 
15 
10 

5

length of crystals
2
2
0.25
0*25
0*25

O

4 mm 
0.5
8 Bgfl 

3 2KB
alteration - sericite, allophane, lioonite, and leuroxene.

The rock texture is coarse-grained granular. Orthoclase crystals 
are 0uhedral to subhedral and have been confdderably altered to seri- 
cite and allophane. Oligoclase is also euhedral but is only altered 
to a minor degree. Both albite and Carlsbad twinning is present in 
.jthe feldspars. Kuscovite occurs in fan shaped aggregates; it might 
pwnaore accurate to call tMg occurrence sericite for it is apparently

secondary mineral* Quartz occurs in anhedral masses throughout 
the slide. nraenite occurs as specks and remnants of crystals; most

it is considerably altered to leucoxene and limonite. Photonicro- 
aphs are on Plate 23.

(facies l)

Sngite

Ivlne

percentage of rock 
50
15
15
10
10

length of crystals
1
1
0*5
0*5
0.5

- 3
  3 HE
- 3 aaa
  1 USES.

- 2.5
||flt«ration = sericite, chlorite, serpentine, and hornblende.

The rock texture is ophitic, but the slide is so thoroughly altered 
Kb the texture is not obvious. Andesine occurs in euhedral crystals 

are much altered to sericite. Olivine is highly altered to ser-
with magnetite forning along the cleavage planes. Augite is 

itively fresh in subhedral crystals but sone shows deuteric alter- 
to hornblende (uralita). Blotite was subhedral but has been



Diabase (facies 3)

almost completely altered to chlorite. Host of the magnetite is in 
euhedral to subhedral crystals. Photomicrographs are on Plate 26.

percentage of rock 
65
15
5
5
5

mm
length of crystals 
0.25
0,25 
0.25 
0.5 
0*5

3
0*75 mm 
0.5 mm 
1 mm 
1.5 mm

labradorite
biotite
pigeonite (augite)
pyrite
hornblende
accessories * quartz, j arc site, and magnetite
alteration r hydromica, chlorite, and limonite.

The rock texture is ophitic. Lahpadorite is euhedral to sub- 
hedral; some of the crystals are relatively fresh. The subhedral bio­ 
tite is almost completely altered to chlorite. Pigeonite is almost

anhedral, filling the spaces between plagioclase and biotite* 
Pjrrite 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 
netite occur in small amounts. Photomicrograph is Plate 28, A.

Diabase (fades 4)
fidnerald percentage of rock
laizradorite (and orthoclase) 50

length of crystals

bornblende 30
10

5

1
1
0.5
0.5

- 8
ma

  2 EBBapatite
accessories B augite and biotite
alteration » allophane, sericite, jarosite, limonite, and chlorite. 

The rock texture is ophitic but intensive alteration has partly 
obliterated the texture. Labradorite in euhedral to subhedral crystals 
is very ouch altered to allophane, sericite, and jarosite* Some ortho- 

is present but due to the alteration a.dear division between the 
feldspar could not be made. Hornblende in subhedral crystals and an­ 
hedral masses shows some alteration to chlorite. The few crystals of 
angite are partly altered to hornblende. Magnetite occurs in long 
needles and irregular masses and is somewhat altered to limonite. Apa­ 
tite is primarily in euhedral crystals displaying good basal sections. 

j|A few craall flecks of biotite are present. Photomicrograph is Plate

Wabase (facies 7)
percentage of rock 

20 
25
30
10
10

es s magnetite, and apatite 
on s allophane, sericite, and limonite.

length of crystals
I t __» «  A iqm

1  4 mm
0.25 - 8 Baa
0.25 - 0.5 mm
0,25 - 2 mm



The rock texture is granular with long prismatic blades of horn­ 
blende. Subhedral feldspar crystals are altered chiefly to allophane 
bat in part to sericite* Huch of the quarts and orthoclaee are inter- 
grown as graphic granite. Hornblende, in addition to occurring in long 
blades, is present in anhedral Basses. Biotite ranges from flecks to 
radial aggregates. This may partly be due to alteration of hornblende. 
Some of the masses of anhedral quarts contain needles of apatite. Some 
eubhedral to euhedral crystals of apatite are also present. Magnetite 
in subhedral crystals and remnant masses has been greatly altered to 
llaonite. Photomicrographs are on Plate 30*

Diabase (facies 8)
minerals
lahradorite
aagnetite
cngite
hornblende
apatite

percentage of rock 
60 
15 
15

5
5

length of crystals
1   4 nm

0*5 "" 4 EBB

0*5 - 3 EBB

0.25 - 0*5 ma 
0,1 - 0.3 mm

alteration 5 allophane, hydroisdca, chlorite, hornblende, and limonite.
The rock texture is coarsely ophitie, but because of extreme altera­ 

tion this texture is not conspicuous* Labradorite is intensely altered 
*t& allophane and hydrondca, so much so that even the albite twinning 
is obscured* Euhedral to subhedral crystals show a little alteration 
around the edges to hornblende. Kagnetite occurs mainly as long needles, 
but some is in pr^n masses. Most of the hornblende 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 
0n Plate 31, B.

Diabase (facies 9)
fcdaarala percentage of rock 
 icroperthite (orthoclase and 40 

% albite)

10
5
5

length of crystals
- 1 HE

2 -
1 -
1 -
0*25 -

6 mm 
2 mm 
2 mm 
1 mmplftooite

^alteration » allophane, chlorite, and limonite*
The texture of the rock is coarse-grained granular. Micro- 
Lte crystals are euhedral to suhhedral and consist of a fine-

intergrowth of orthoclase and albite in about equal proportions* 
eubedral albite crystals occur but polysynthetic twinning is rare* 

^Alteration to allo$hane occurs in both feldspars but it is more Intense 
$3t the Bieroperthite. Augite has almost completely altered to fan-

ohlorite. Some good crystals of sphene are present and limonite 
in blebs throughout the slide. Photomicrographs are on Plate 32.



Blorite porphyry
ainerals
oligoclase
hornblende
apatite
magnetite
groundnass

percentage of rock 
15
5
5
5 

65

length of crystals 
0«5 - 2 mm 
0»2 - 3 ma 
0.1 - 0,3 nra 
0*1 - 0.3 nan 
fine grained Oil ma

accessories   biotite and qaarta
alteration s hydroiaica, Jarosite, limonite, hematite, and chlorite.

The rock texture is porphyritic with euhedral to subhedral 
crystals 0«1 to 3.0 naa in length in a fine-grained groundnass. The 
groundmass may be largely coaposed of feldspar but no determination 
could be made on it, Euhedral to subhedral oligoclase phenocrysts 
are extremely altered to hydroiaica and Jarosite, in fact in many cases 
only the euhedral outline of lie crystal can. be detected in the ground- 
aajss. Suhhedral hornblende in long needles and irregular mass-as of 
bornblende are partly altered to ehlorite* Euhedral apatite and anhedr* 
quarts are present. Magnetite occurs in small loasses and crystals 
scattered throughout the matrix and showing some alteration to liinonlte, 
A few flecks of biotite are present* Photomicrograph is on Plato 33, B,

Dacite vitrophyre
sdnerals
and© sine

Motite 
accessories 
glass matrix 
accessories z

length of crystals
1 ""3 EBB

0*25 - 0»5 ma 
0»25 - 0.75 m

percentage of rock 
30 
15 
5 
5

45 glassy
orthoclase, sphene, sdrcon, hornblende, pyrite, and 
muscovite.

The rock is porphyritie with phenocrysts enclosed in a black glass 
JKfcrix. The rock is unaltered and the matrix has well developed flow 
lines around the phenocrysts. Most of the phenocrysts were euhedral 
 fat now many of them are crushed and broken with glass filling in between 
£=th* broken fragments. There is no preferential orientation of the pheno-

The andesine is in euhedral and crushed fragments. Soae of the 
ffWdspar has very fine muscovite needles forming along the cleavage 
planes. These probably represent the beginning of alteration. Quartz 
fl» chiefly anhedral. Biotite occurs in euhedral hexagons and bent and

fragments. F$rrite la in gnal? crystals, as do the other access- 
hornblende, sphene, orthoclase, and zircon. The glass matrix is 
in appearance and is filled with trichites (tiny hair-like 

. No relic pumice structure was observed. Photomicro- 
are on Plate 36.



Dacite
minerals
andesine
quartz
tdotite
accessories

length of crystalspercentage of rock
20 0.25 - 2 mm 
10 0.25 ' - 2 mm 
5 0»25 - 1 EBB 
5

60
accessories * sphene, hornblende and pyrite 
alteration s chlorite and limonite.

The rock texture is porphyritic with a glassy groundmaBs which 
showe flow structure. Many of the euhedral to subhedral albite 
crystals show a zoning which is interpreted as indicating a change 
in composition as the crystals grew. Some of the feldspar crystals 
are fractured but they a re very little altered. Quartz crystals are 
subhedral to anhedral and some show embaynents of groundjoass. Biotite 
crystals are euhedral and soiaewhat altered to chlorite. Pyrite is 
euhadral and in tiny masses; ouch 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, .about 60 miles 

; southwest of the southern margin of the Colorado Plateau. The dominant 

structures and resulting mountain ranges strike northwesterly and paral­ 

lel the margin of the Plateau (Butler 1949). This arrangement is primar- 

;?13y due to Laramide folding and subsequent block-faulting which is super- 

:lsposed upon all earlier structures (Wilson 1949).

The structural history of southeastern Arizona begin* with orogeny 

flaring older pre-Cambrian time when an east-west compressive force form- 

:«d folds whose regional trend was a little east of north. However, in 

the area encompassing Frescott, Jerome and Globe the trend of the folds
'; 

flas swung to & north-northwesterly direction. Shear or tear faulte



transverse to the folds have been developed in many places (Wilson 

19^9)  Later some north-northeast flexures were formed in the Apache 

group possibly by an orogeny of younger pre-Cambrian time. Apparently 

the Globe region was not affected by diastrophism between the time of 

the last pre-Cambrian revolution and that of the Laramide.

During Paleozoic and Hesozoic 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 a basin which 

deepens to the south and extends into Hexico (HcKee, 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 Pennsylvanian and Upper Cretaceous beds were once present 

here they have been stripped off by erosion before the deposition of 

Tertiary rooks*

The Laramide orogeny resulted in the development of folds, reverse 

faults, thrust faults and associated igneous activity in the ancient 

basins of sedimentation in southeastern Arizona* The compressive forces 

acted toward the Colorado Plateau which was then a relatively stable area

 o the folds developed with a northwest trend. The Laramide orogeny,

*hich extended over considerable time, was followed by a period of 

£*laxation and tension*

Structural features, the result of tension, .are sparse and of 

magnitude in the Plateau area, but these features are greater in



frequency and magnitude southwestward away from the Plateau margins. 

During the period of tension, Basin Ranges were formed by block faulting 

which was superimposed on all the earlier structures* According to 

Ife Butler (1949) the tensional stresses nay have resulted from release of 

compress ive stresses due to collapse of folded strata and to the trans­ 

fer of magma from subsurface to surface* This transfer of magma removed 

the subsurface support and promoted settling*

The trend of Basin Ranges in the Globe region is northwesterly but 

much of the regional dip, to the southwest, of these ranges has probablj 

resulted from Laramide compression rather than from normal faulting* 

B, D* Wilson believes that many of the Basin-Range faults follow in­ 

herent zones of weakness along which there was movement in older pre- 

tine*

Normal faulting and intermittent volcanic activity continued 

through Tertiary to Recent time. Some compressive structures, folds 

and thruet faults, occur in Tertiary rocks in southeastern Arizona, but 

are apparently local structures (Wilson 1949)  

structure

The most pronounced structural feature in the Ruin Basin area is 

developiaent of horsts and grabens. The major faults have an average

of about N 30° ft which is in keeping with the post-Laramide 

tural trend of south-central Arizona. The regional dip of the 

is to the southwest, but many local variations exist. This 

tilt may be a result of the Laramide orogeny*



The fault pattern of this area is typical of Basin-Range structure; 

however, due to the rapid erosion of Ruin granite in this locality, the 

effect of the block faulting is just the reverse of that found in most 

parts of the Basin-Range province where the horsts stand up in bold 

relief above the graben areas.

Ruin basin horstt The largest block in the Ruin Basin area 

is a granite horst trrro-and-three quarters miles long and one mile wide 

within the Basin itself (Pis, 1 and 2). At the tiiao of faulting, young­ 

er sedimentary formations must have covered this block, but subsequent­ 

ly- these were eroded exposing the Ruin granite, which weathers rapidly 

taxi so accounts for the present low topographic position of the horst, 

The area which would normally be the southeastern extension of the 

horst is occupied by diabase and some Apache group sediments. Apparent­ 

ly a thick mass of diabase was intruded above the granite in this lo­ 

cality. The diabase intrusion probably followed the «* *" Basin-Range 

feulttng.

The vertical aovement along the faults, which border the horst, 

||*nst have been greater in the northwest than in the southeast with the 

result that the granite of the block does not crop out in this south- 

|«»*tera locality. The faults fonaing the horst my be hinge faults

the hinge in the southeast now covered by diabase. This apparent 

iaay be partly due to deeper erosion in the basin. Beyond

diabase outcrop to the southeast, outside the Ruin Basin area, are 

exposures of Apache group and Paleozoic sediments in which no 

of a continuation of the horst is found.



Eastern ffrabeni East of the Ruin Basin horst is the eastern 

graben which in its northern portion is composed primarily of Apache 

group sediments and intrusive diabase, whereas in its southern portion 

it also contains Paleozoic limestones. The northern part is very much 

broken upj the largest number of faults strike north or northwesterly, 

but some strike northeasterly (PI. 1). Fault lines cannot be traced 

for long distances because they are partly obscured by intrusions of 

diabase* In a few places the diabase is faulted but only by minor 

breaks*

Erosion has removed much of the rock cover beneath which the dia- 

was intruded with the result that on the geologic nsap, Plate 1, 

ih» blocks of Apache group sediments appear to be floating in a sea 

«f diabase* This pattern might be likened to fragments of ice floating 

la water (PI* 2). It seems probable that the forceful intrusion of 

the diabase into the sediments jostled and separated the fault blocks 

to * considerable extent*

A flat anticline in the north-central part of the eastern graben

approximately H 20° W (PI. 3) . Hear the southern end of the 

lack is a second anticline with a strike of H 48° W. These anticlines 

been formed by compression during the Laramide orogeny, but 

Bore probable that they represent local changes in dip caused

of beds during the forceful intrusion of diabase. 

southern part of the eastern graben is considerably less 

than the northern part, and the amount of diabase intruded 

aediments here is less. An exception is a very large dia- 

along the western border of the graben which conceals the



western fault margin of the graben.

Erosion at present is stripping off the Paleozoic 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 

remnants of erosion* Despite the fact that breccia formed by bodding 

piano inovementa at the base of the ilartin underlies the outliers, there 

is no evidence that movements involved *rere of thrust proportions*

Westerq trraben,? Southwest of the Ruin Basin horst is another 

large block, the western graben, which is composed of Apache grotip and 

Paleozoic sediments, diabase and Tertiary formations* This graben, 

though considerably cut by faults, is in general not as broken up as 

the northern part of the eastern graban, but raore faulted than the 

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

distances? some apparently were short breaks originally, whereas others, 

possibly once greater in length, are now partly obscured by diabase  

As in the northern part of the eastern grabon, the rock cover under 

which diabase was intruded has been eroded off to a considerable extent, 

creating the effect of blocks of sediments floating on a sea of diabase 

(EU 1)* The diabase occurs as dikes, sills and irregular masses. The 

sills greatly favor the Heecal limestone and its contacts as hosts for 

intrusion*

Relationship of diabase i The diabase of the Ruin Basin 

area is considered post«45ississippian because it is intruded into



Kississippian strata . itore exact dating of the diabase emplacement
li? in this area is impossible bocause of the absence of very late Paleoaoic

and lesosoic rocks. Nowhere in southeastern Arizona has diabase been 

observed in Cenozoic formations, therefore, the diabase could have been 

intruded at any time between the Kississippian and the Tertiary.

The evidence suggests that the diabase caae relatively late in the 

structural history of this aroa, since its emplacement obscures most 

of the normal faulting. Th© few faults that are in the diabase are of 

snail displacement, and probably represent readjustments due to settling 

along old breaks after the diabase intrusion and dacite extrusion. A 

post-Laramide or early Tertiary age is therefore suggested for the mjor 

diabase intrusion* This conclusion is tentative, as supporting evidence 

is from a very limited area*

G11& graberf t Near the eastern margin of the western graben 

is a long, narrow and smaller graben which probably was formed after 

the major block-faulting; apparently a trough existed in which Gila 

conglomerate was deposited. Downfaulting either accompanied or follow­ 

ed this deposition and accounts for the thickness of conglomerate accumu­ 

lated. Part of the evidence for this assertion is the straight line con­ 

tact of the Gila conglomerate with other formations (Pis. 1 and 2). 

| A discussion of this problem appears in the section on Glla conglomerate 

(page 22 ).

t

1 Ransome (1919, p. 5o) and Petarson (1949) have found diabase 
intruded in Pennsylvanian rocks outside the Ruin Basin area.



In the southern part of the Gil a grabon is a syncline with the 

beds dipping into the center of the graben (KL» 3)   This syncline may 

represent the original dip of the conglomerate or nay bs the result of 

local conprrosxsion. It appears most probable, however, that this syn- 

dine was formed by deformation of bods due to drag on the bordering 

faults as tha graben sank,

A long, thin wedge forma:! of Apache group sediments, Paleosoic 

limestones, and diabaso separatee tho Gila graben and tho Ruin Ba.'gin 

horst, The rocks of this wedge are part of the large western graben 

and are highly fractured. In fact tho widest fault zone of the area 

is in the Pioneer sliale near the southern part of the Gila block. North 

of tho thin wedgo, tho Gila graben borders the granite horst,

Western granite horst* In the large western graben, near 

the west-central margin of the Ruin Basin area s snail, granite horst 

is exposed both north and south of the road. This block is 1100 feet 

long and averages about 400 feet in width* Here, as in Ruin Basin, 

the resistant sedinents have been eroded off the horst, and the Ruin 

granito is exposed. Because tho granite weathers rapidly, a topo­ 

graphic depression has re suited *

Ground Water

Ground water constitutes the only dependable water supply in the 

area for both prospectors and ranchers. Wells and springs are located 

|?on two types of geologic structures. Host wells and springs are in



fractures in bedrock, but some are In alluvium. The locations of springs 

and wells are shown on Plate 3.

Wells and springs located on fractures may be divided into 3 type si 

1* associated with faults; 2. associated with dikes; 3» associated 

with joints. All of these are producers only where the fractures are in 

valleys* Wells located on faults are more permanent than natural springs 

on similar structures but springs developed by tunneling on dikes become 

permanent where some development Is done, otherwise they tend to go dry. 

Springs on joints are not permanent In this area.

Wells in the alluvium normally are dependable but one "artificial," 

spring made in the alluvium proved to be intermittent. This spring, 

Rockhouse trough, is located in the northwest corner of Ruin Basin on 

a north sloping wash (PI. 3)» Here a concrete dam two feet high was 

built across the wash on granite bedrock, and a pipe from the base of 

the das fed a cattle trough. The purpose of the dam was to store water 

in the alluvium above the dam site. This spring proved to be only par* 

tlally successful, for the granite underlying the alluvium is so jointed 

that the reservoir is slowly drained.

Two wells In alluvium in the east-central part of this area are 

(PI, 3), The more easterly one, on the south side of Gerald

road, is a dug well about 25 feet deep. It has been In continuous 

as a domestic supply for several years* Faults In the vicinity, both 

and south of the well, may help keep a steady supply of water (PI,

The second well about 3000 feet west of the well described above 

drilled to a depth of 100 feet, but the driller reported solid gran- 

30 feet down, Water from this well is used for cattle. The



amount that has been pumped at one interval is 300 gallons with no 

signs of diminishing supply. The delivery capacity of the 2 inch pipe 

is about 50 gallons in 15 minutes*

Another well in the alluvium occurs in the west-central part of 

Ruin Basin at Dlron Camp* This dug well is about 50 feet deep and 

probably was the only water supply for the mining camp* The well has 

not been used for many years but still contains water,

A dug well occurs on a fault in the east-central part of Ruin Basin 

about 1500 feet north of the drilled well (PI. 3)» This *»H *as sunk 

about 50 feet in fault breccia and furnishes a permanent water supply.

Two springs occur along faults in the west-central part of Ruin 

Basin* They are designated Dixon spring and Whitebank spring on Plate 

3» At both there has been a little development work in the form of 

tunneling, damning, and piping water to cattle troughs* These springs 

are intermittent*

Cottonwood springs are located on a fault in the southwestern 

^floxnar of the area. The mouth of the tunnel, which was drifted 75 feet 

«10ng the fault, is in diabase. The spring issues from the mouth of the

though the water is collected due to the fault and the tunnel* 

permanent spring supplies a cattle trough. 

Two Sleeping Beauty springs occur on diabase dikes about 2000 feet

of Cottonwood spring (PI. 3)» The saore westerly spring has 

m developed and is intermittent. At the other spring, a ten foot 

has been cut in the diabase and a one foot concrete dam placed 

the tunnel* This spring ia permanent and has been used for 

supply.



Aoateur spring in the southeastern part of Ruin Basin occurs 

associated with joints in diabase* A tunnel, now caved, cuts across 

several strong joints, but the water supply is intermittent. Several 

seeps Blrailar in origin to Aoateur spring occur in Piebald gulch in the

Treathering and Erosion

Weathering

Weathering in the Ruin Basin area is typical of that in semi-arid 

regions. The intrusive igneous rocks (granite, diabase, and diorite) 

all disintegrate rapidly (Pis. 24 and 27, B). In contrast, most of the 

sedimentary rocks are considerably more resistant to weathering*

The agents of weathering in this area are differential expansion 

and contraction due to extremes in temperature, hydration, and frost 

action given in order of believed effectiveness* Results of experiments 

by Griggs (1936, p, 796) showed that differential expansion and contrac­ 

tion liad no appreciable effect on the rocks 'tested*

The naln objection to the experiments of Griggs is that in them 

heat V7as applied to a rock rapidly and then the rock was cooled rapidly. 

The complete cycle took 15 minutes. Therefore heat was impressed on the 

rock for so short a tiiae that it did not penetrate to any considerable 

depth but affected only the thin outer surface*

siir£ag&_igygtalg have space into which to expand and



contract (a free face) without affecting other crystals surrounding 

them* Thus, when heat is applied rapidly a crystal expands primarily 

the direction of its free face (a bulging effect), and when cooled 

contracts the free face, thereby not disrupting the crystal contacts.

is doubtful -teat even the outer layer of crystals had sufficient time :£-:" 

in the experiments cited to reach its maximm expansion and contraction

because the reversals in temperature were so rapid.

A heating and cooling cycle in nature usually takes 24 hours, 

permits enough time for crystals beneath the surface of the rocks 

bs heated and cooled* Because these sub-surface crystals have no

face, their differential expansion and contraction loosen the bond 

between the crystals, and make the rock susceptible to hydration and 

action (PI. 27, B)*

In the environment under discussion sedimentary rocks weather raore 

, In general, than do intrusive rocks. This probably Is due to 

more uniform texture and composition* Limestones, quartzites, 

sandstones, and well consolidated conglomerates form cliffs in Ruin 

(Pis* 10, A and 16)» Shales and weakly cemented conglomerates 

exceptions for tibey consistently weather to slopes (PI* 11)* 

Active weathering agents affecting sedimentary rocks are hydratlon 

frost action which act along joints, fractures, and bedding planes 

produce blodty talus* Because sediiaentary rocks are less effected 

changes in temperature they weather zaore slowly than do igneoua 

sive rocks*

Some wind erosion occurs in Ruin Basin but its effect on the rocks 

slight and is masked ty the effects of the other weathering agents*



Transportation

Transportation of eroded Baterlal in Ruin Basin is mainly by 

waters from thunder-storms and other rains. Only minor results of 

wind transportation have been observed*

Concentrated waters from thunder-storms are the raost effective 

traneportational agents in the Ruin Basin area* Tirae between thunder­ 

storm periods may be considerable so that the i/'ntrusiv© rocks have an 

opportunity to weather to a depth of sose inches, and sedimentary rocks 

are loosened along fractures and bedding planes before being removed. 

5h* effect of one devastating thunder-stora may be to strip off several 

inches of weathered intrusive rock on steep slopes. Likesti.se a con­ 

siderable aaount of loosened sedimentary rocks nay be torn loose from 

outcrops and carried into the valleys.

Some unusual erogioml features occur In the Ruin Basin area, 

most spectacular is a monolith (pillar) of Rirfn granite which rises 

35 feet above the level of the surrounding weathered granite (PI. 24).

aonoHth Is composed of granite porphyry and differs from the 

porphyritic granite only in having a greater percentage of feld-

phenocrysts.

In only one locality does diabase occur as a cliff (PI. 25, A). 

the diabase ie similar to facies one but it has been broken "by 

about 2 feet apart allowing the rock to be somewhat oilicifled.
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Mineral Deposits

Copper, silver and asbestos prospects occur in the Ruin Basin 

area, tut none of these deposits has been a commercial success* Within 

eight miles of the southern margin of this area, however, are such well 

known mining camps as Castle Dome, Inspiration, Miami, and Globe, and 

30 miles to the northeast are the commercial asbestos deposits of 

Arizona*

Metal prospects

All the metallization in the Ruin Basin area occurs in fissures 

cutting diabase* Ore minerals observed on prospect dumps are ehry- 

eocolla, malachite, and wulfenite* The gangue minerals are caloite, 

quarts, and pyrite. Ore from the Silver Belt shaft shown the writer 

contained chalcocite, and native silver but these minerals could not 

be seen in place because the drift was flooded* The metallization is 

probably of Tertiary age as it is post-diabase. Description of the 

prospects is given below*

Two metal prospects occur in the east-central part of Ruin Basin 

(P3» 3)» The more norther3y one consists of 4 adits driven into frac­ 

tured diabase* The fractures contain mainly calcite, but soaa chryso- 

eolla, and malachite. The mineralized rock is low grade and is not 

continuous» The Silver Belt shaft is the other prospect in this 

locality* It occurs near the diabase-Pioneer shale contact south of 

Wash road.



Mr. Steve Tadich, owner of the Silver Belt, gave the writer the 

following information. The workings at this mine have two levels, the 

100 foot Iflvel and the 180 foot level. Ore amounting to 300 tons was 

shipped from the 100 foot level and it ranged in grade between 50 and 

500 dollars per ton. The ore occurred in fractures in diabase and had 

no apparent relationship to the Pioneer shale which crops out near the 

deposit.

A little mineralization occurs along a fault in diabase in the 

southwestern part of the Ruin Basin area (PI. 3) . The fault strikes 

into another fault between diabase and Devonian limestone. Hothing 

that could be caned ore was found on the dump, but soae mineralized 

rock was found that contains a little pyrite and very sparse wulfenite. 

BewalopHient at this prospect consists of a shaft about 50 feet deep 

and a drift; about 100 feet long.

prospects

A«bestos Edneralisation is attributed to ^ydrotherBal solution* 

<«»» up along the diabase intrusion contacts. Thaae solutions

the diabase and the Hescal limestone in sedition to fan*-

. A discussion of this alteration and asbestos for- 

appears in the section on diabase, in the part on contact neta-

All the asbestos found in this area is chrysotila and it 

fcaflding planes in the Kescal limestone, near to and above 

intrusions* Descriptions of the asbestos prospects are given
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Asbestos prospects oceszr only in the southwestern quarter of the 

area (?!  3)* At DJbcon Gasp are two adits and two shafts in He seal 

limestone, Setae cross-fiber asbestos is present, but most of tho speci- 

sans on the dump showed short ( £ to j? inch) slip-fiber asbestos. Move­ 

ment apparently took place between the beds of Hescal liraestono during 

or after the formation of tha chrysotiiie*

Too asbestos prospe<rt» oecnr in Hescal Haestone, near the diabase 

contact in the southwestern corner of the Huin Basin area ( PI, 3)» 

Tho southern prospect conslsrts of sereral open cuts in the line stone. 

Some cross-fiber chrysotile vith fibers one and a half inches long was 

mined here but the seam pinched out*

The northern prospect ±m an adit about 20 feet long that followed 

on cross-fiber asbestos one iach thick but the seam pinched out.
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CHAPTER 3 GEHSRAL StS&ABX

The oldest rock in the Ruin Basin area is Ruin granite of older 

pro'Cambrian age. This granite, which probably was intruded into Final 

cchist, is believed to underlie the entire area* Senoliths of schist are 

included in the granite*

Bsctensive denudation which followed the intrusion of Ruin granite 

reduced the area to a peneplain upon which pre-Cambrian sediments of the 

Apache grotip were deposited*

The Apache grotip is composed of conglomerates, quartsites, shales, 

and limestones, locally with a total thickness of about 965 feet* Ho 

foesils have been found in rocke of this group. The formations included 

are, from oldest to youngest, Scanlan conglomerate, Pioneer shale, 

Baraee conglomerate, Dripping Spiring quartzite, and He seal limestone,

86 record of strata of Cambrian, Ordovician or Silurian age was 

found in Ruin Basin* According to MoKeo' s isopach maps (1949) Cambrian 

k sediments probably were deposited here, bat Ordovician and Silurian beds 

were not deposited in this part of Arizona* A long erosional period 

followed the Cambrian during which aH of the Cambrian strata and part 

(of those forming the Apache group were removed. Rocks of Devonian age 

*tr* subsequently laid down on this erosional surface*

The Devonian Martin formation is composed mainly of limestone, but 

locally the lower part includes considerable conglomerate interbedded 

with limestone. This suggests that the Devonian sediments were deposit- 

on an uneven surface, with gravel accumulating in the depressions* 

tstone of Kississippian age conformably overlies the Martin limestone*
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The Hisslsslpplan Escabrosa limestone is a capping remnant in the 

Bain fiatrfn area and is nowhere very thick. Pennsylvanian beds occur 

within 10 miles of this area but no strata of Permian, Triassic, Juras- 

f or Cretaceous age are found. According to McKee's isopach naps

, Pennsylvanian and Upper Cretaceous beds nay have extended 

across this area. Erosion was dominant during such of the long geo­ 

logic Interval between Pennsylvanian and Tertiary times.

A great orogeny, probably the Laramide Revolution at the end of 

Cretaceous, affected the Ruin Basin area*. Compressional stresses 

resulted In a large fold, represented today by a regional

The period of compression was followed ty one of relaxation and
_ _

This probably occurred during the early Tertiary and pro- 

oost of the normal faults in Ruin Basin. Major horst-graben 

ting and much of the minor faulting took place at this time. 

fh* Intrusion of diabase, probably during early Tertiary time,

the major part of the nonsal faulting. The diabase cane in

steep faults as dikes, and along bedding planes as sills. These

ons were so extensive that diabase underlies large parts of the
>

§1 (Pis. 1 and 2) . Some of the diabase forms large irregular plutons* 

 te porphyry which occurs as dikes is believed to be a late phase 

diabase. Mineralization including both metals and asbestos, 

closely followed the diabase intrusion.

intrusion of diabase in Ruin Basin was followed by a period of 

during which the surface of the area was worn down to moderate



relief. Probably about middle Tertiary, dacite extrusions poured out 

on this surface, and apparently once covered All of the Ruin Basin area.

Post dacite erosion must have been vigorous, for in many areas it 

completely removed the dacito and exposed older rocks, and in other 

places it eroded troughs between hills. About the same time soae struc­ 

tural troughs (grabens) were formed fcy normal faulting. Into both types 

of troughs the stream-deposited gravels of the Gila conglomerate were 

deposited*

The rapid accuoulatlon of Qlla conglomerate in structural troughs 

nay have caused recurrent depression of the troughs for great thick­ 

nesses of this formation are accumulated in such structures. The con­ 

glomerate is believed to have over filled the troughs and to have spread 

as a veneer over the country between troughs*

Minor faulting has continued into recent tises, for the Gil a con- 

glofflerate is faulted. Since deposition of this conglomerate, erosion 

has progressed to a considerable extent, for in most places the con* 

£Lfla0rate has been stripped from the surface. However, Gila congl

ate remains where It occupied troughs. Subsequent dissection of the 

Gila conglomerate has continued nearly to the present, but today alluv- 

is accumulating in the streara channels.



Plate 6

A* Scanlan conglomerate-Ruin granite contact on 

east side of Ruin Basin. Shovel blade marks 

Scanlan conglomerate-Pioneer shale contact, 

Snd of hammer handle marks top of decomposed 

granite which forms slope*

'» Scanlan conglomerate-Ruin granite contact one 

quarter mile north of central margin of Ruin 

Basin area* Conglomerate rests on fresh, solid 

granite* Hammer handle on contact*



Plate 7

A* Scanlan conglomerate-Ruin granite contact, one 

half olle south of southwest corner of Ruin Basin 

area* Hammer head on contact, granite partly de­ 

composed,*

conglomerate-Ruin granite contact, 5 

away from Plate 7,A. Here the conglomer- 

over fresh, solid granite.is



Plate 8

Pioneer shale, one of the resistant quarts!tic 

beds displaying elliptical white spots same as 

are found on less resistant Pioneer shale beds.

Pioneer shale, rain impressions on large sped- 

«tt on the left side of picture, and hall 1m- 

||$r»sslons on smaller rock on the right.
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Plate 9

A. Barnes conglomerate, pebbles sheared by fault­ 

ing and receinented askew.

31   Typical Barnes conglomerate forming cliff-



Plate 10

Dripping Spring quartzite, series of cliff- 

forming arkosic beds in lower part of section. 

Bach division on rod is one foot.

fe Gripping Spring quartzite beds displaying rippl© 

marks. Mote pistol for scale.



Plate 11

A. Upper Dripping Spring quartzite (pCds) Is 

faulted against Mescal limestone (pCm) and 

forms a slope. A diabase (db) dike cuts the 

Mescal limestone in the foreground. Facing 

east near western margin of ftuin Basin area 

about 1000 feet south of Gerald Wash road.

; Upper dipping Spring quartzite (pCds) forms 

slope belo?/ Mescal limestone (pCm). A diabase 

(db) sill about 50 feet thick separates the two 

Mescal outcrops. Facing north about 500 feet 

west of the western margin of Ruin Basin area.



Plate 12

A. Upper Dripping Spring quartzite with thin 

hematite-red layers.

'  Siliciried Mescal limestone bed which occurs 

near base or section.



Plate 13

A. Black silica with amygdules or concretions of 

calcite and quartz. Occurs at base of Mescal 

limestone section.

Photomicrograph of black silica, fhe 

spherical masses have calcite (cal) around 

the periphery and some quartz (qtz) in the 

center. Parallel light. X33.



3J£ Serpentinized Mescal limestone. The serpentine

(ser) ia localized in bands between relatively 

I unaltered limestone (is)*

Plate 14

as cross-fiber seams in Hescal
-

limestone, Seains seldom exceed one inch in &. \

thickness in the Ruin Basin area.
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Plate 15

One of the conglomerate beds which alternate 

H with limestone beds in the lover Dart of the
U<f£r -  "  U*.A«»

i Jfertin limestone.

 ose-up of above conglomerate. Note flat-

pebbles expressing bedding planes. 

es mainly of limestone.



Plate 16

lit* Quartzite bed displaying gnarly surface uDon I" 

&  weathering, found in the lower part of the
3*K"'
$£? 

§:;   Hartin limestone.

at base of Martin limestone, the re-

of bedding plane movements.



A. Very fossiliferous bed in upper part of Martin 

limestone. The brachiopode are mainly Atrroa.

Plate 17

Fosslllferous bed in upper papt of Martin 

limestone displaying mainly crinold steins.



Plate 18

A» Brecclated base of i artin limestone over blocky, 

weathered diabase.

* Brecclated Martin limestone over diabase, 

i displaying zone of weakness at contact.
*v



Plate 19

* Massive Escabrosa limestone (Ce) cliffs 

above Martin limestone (ftn) slope. 

Facing south about half a mile southwest 

of Ruin Basin area.

..-

Sleeping Beauty Peak located about 100O 

;JTeet south of the southeastern margin of the 

Buin Basin area. Dacite (Td) flows overlie

Escabrosa limestone (Ce) cliffs, 

limestone (Dm) and diabase (db) form
j _

tQ.opes. Facing south from Ruin Basin.



Plate 20

  Well-stratified G-ila conglomerate in basin

between the Final and. Apache mountains. 

I-" Facing north, along Apache Trail 

Jflla conglomerate near the eastern margin of 

Ruin Basin area, not well sorted or well



* Diabase alluvium forming on a diabase slope in

the southeastern quarter of the Ruin Basin 

I area* Note deep wash cut into the fast weath - 

ering diabase.

-US-
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alluvium in Siphon Wash in south- 

astern part of Ruin Basin  



Plate 22

|A« Photomicrograph of Ruin granite. Parallel 

light, X33. Petrographic description on 

page 85. Qtz-quartz, Or-orthoclase, Al=albite.

Photoi?iicrograph of Ruin granite. Crossed- 

1 nicols. X33. Minerals as above.



Plate 23

^micrograph of Ruin granite. Petrographic 

ption on page 85. Parallel light. X33.
v.';

orthoclase, Qtzrquartz, Ol^ollgoolase, 

mascovlte.

crograph of Rain granite, crossed- 

  X33. Minerals as above.



Plate 24

A. Granite .onolith or
porphyry

Note arkosl o
of granlte weatherlng<

Granite porphyry ^ -pnyry

|f weathering Ruin uin

«vabove plain of rapid-

o ,Pacing southeast.



Plate 25

I? Resistant cliff-forming diabase in fore-
H_

^> ground is probably sillcified, Normal slope- 

forming diabase in background.

.ope-forming diabase (db) near Silver Belt 

t (in lower center of picture). Alluv­ 

ial (Qal) covers diabase in Siphon Wash, 

granite (rg) slopes in background.



one
photomicrograph or diabase ol

on page 85.

And=andesine, 
H=hornblende.

Plate 26

as above
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Plate 27

Knobby surfaced, diabase of facies three occur- 

goring on east side of Siphon Basin. Photomi-

'Oerograph - Plate 28,A, petrographic descrip-
£,.
gtion page 86«

foliation in ioiobby surfaced diabase of 

,es three. Note sphericity of smaller

es.



Plate 23

|, Photomicrograph of diabase of fades three. 

Petrographic description page 86. Partly 

:cross<*d-nicols. X35. A=augite, Lab-labra- 

dorite, Qtz=quartz.

'toiaicrograph of diabase of facies four. 

|P$trographic description page 87. Parallel
*S:''V*

Igjit. X50. Ap= apatite, M-inagnetite,
,j,a!r_vw

I8=bornblende, Lab-labradorite»
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Plate 29

|. Band specimen of gray pe^atitle dlabage Qf 

fades five on the left. Red pegmatltlo

I diabase of fades six on the rlght . Hote 

65 «». long plagioclase cryatal. Descrlp.

tlons on page 72.

clte weathering to bouldery 3^^^ along 

otangular joints. Paclng north ^^ Qld

ine tailings pond m foreground, 

Globe, Arizona.
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Flate 50

^Photomicrograph or diabase of facies seven, 

ffetrographic description on page 36. Para- 

pllel light. X30. Olr oligoclase, Qtz^-quartz, 

=apatite, H=hornblende.

>tomicrograph of diabase of facies seven, 

ssed-nicols. X3C. Minerals as above.



Plate 31

Llneated diabase of facies eight. Petro- 

Igraphic description on page 87. Note para­ 

llelism of white plagioclase.

crograph of diabase of facies eight, 

lei light. X30. A=augite, Lab=labra« 

, M=magnetlte .



Plate 32

pnlcrograph of diabase (?) Of fades nine, 

^graphic description on page 38. Parallel 

'- 333. Al.aiblte, Per.-perthite, Sp= sphene,

crograpb. of diabase (?) of facles 

crosced-nicols. X3o. Minerals as



Plate 33

specimen of diorite porphyry showing 

IjLds where hornblende phenocrysts have 

leached, out*

crograph of diorite porphyry* Pet- 

c description on page 83. Parallel 

X55. H=hornfelende, B-biotite, 

, M=magnetite.



Plate 34

randealne, B=

de.



-233-

Plate 55

plane fault between dacite tuff 

and diabase (db) below. In the center 

|the picture is an ancient valley filled 

alluvium (gravel) which nxast have ex- 

ied on the diabase surface before the 

>tion of tuff.

horizontal contact between tuff above 

Idlabase (db) below. This diabase surface 

-have been free of alluvium at the time 

tuff eruption.



Plate 36

Photomicrograph of vitrophyre displaying 

structure around fresh phenocrysts. 

pbfetrographic description on page 89.

light. X30. Py^pyrite, v,tz -quartz, 

And=andesine, B=blotite, -il

Ij^otondcrograph of vltrophyre, crossed- 

Leols. X65.
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FORMATION SECTION CHARACTER THICKNESS 
(feet)

Alluvium 

  UMCOMFOHUlTr-

Gilo 
conflomerote

  UMCOMFOIHIlTr-

Oocite

 ifvcoMfo/mirr-

Escabroso 
limestone

Martin 
limestone

UNcoNFOimirr-

Mescal 
limestone

Dripping
Spring

quortzitt

Bornos 
conglomerate _£

Pioneer 
shale

Sconlon 
conglomerate^

 UMCOHFOIHIIT

Ruin 
granite

A;

> ~ 'x f 1 1

Cengiomorott: light brown, thin-to rhiek - bedded; weefhers te elope i metrii: light brown ereneceeus; 
cement: week, fine send e*d silt; grevel: pebblt te eebblo sice ; eemposod ef reeks from ell elder 501

CtftfUMtrat*: ten, vkit* en4 «rey, thick-e«44e4; weethert te tl«M i ntetrii : ten end frey, erenoceeu* to 
er«iHec*eu«; ceeient: celcereeui, *»ek »  fir*; frevel : » » !  t*     !  eist; e»«»*t*4 ef recks
fret* ell e!4er ferieetient.

4OO

Oectte: pinkiih fray, t mc-greincd ; contain* ne eeneeicueu* leyerinf , utuelly veetkeri eleng rectenfuler 
joints te fen* fceultfery  urfece-, lecelly   etMr* te re«i«tent cliff; veter Iei4 Uff cepptd by 
vitreehyre nerwelly underlies decile.

toot

/Writs porphyry: buff, porphyritic; dikes end sills; wsethers reedily te soil end forms slope; 
phenocryets: dark green hornblende lOm.m. lent, weethers out te leeve melds; metrii: buff, 
fine-groined crystellins eggrsgott

50±

Dieboso: very dork grey, ephitic tetturs, medium-groined end porphyritic; dikes, sills end intrusive 
massss ; weethers te slope.

5- 500*

Limesteee: yellowish gray, f ins-greinsd, sugery, messlve; conteins chert nodules, fossils: sperse 
silicified cup end colanisl corels and brechiepeds, weathers to surfece with (ergo sherp-edged 
pits; forms rssistant cliff.

Limsstons: light grny, medium-to coarse-grained, thin-to mederotsly thick-bedded (4"-S'),in places is 
ergillaceeus end et ethers conteins ereneceous nodules; centeins fossils (eeleniel cerels, crinoids, 
brechiepeds); weethers to resistant cliff.

lOt

Conglomerate elternoting with limestone: weethers te cliff. Cenglemerete beds: verious shedes ef red 
end grey, thin-to thick-bedded; etctrii: erkesic end quertsitic minerel eggregete ; cement firm, 
sllice; grevel: |-S5m.m. diemeter; net well rounded; composed ef feldeper end quertz. Limestone 
beds: light grey, fine-to ceerse-greined, thin-to mederetoly thick - bedded, delemitic te ermeceeus.

1161

Limestone: medium te light grey, fine-groined, dense, thin bedded; weethers with moderetely rough 
SIM-fees; forms resistent cliff. Altered to serpentine end te fine-groined quertz. 1601

Upper que-tzite. light grey, yellowish grey end rsd , f ine-greinsd, thin- to thick -bsdded, ergilleceeus - 
 eoth*r» te slope. Beds eredeminently grey in le«tr pert end red in upptr pert. 470?

Lever quortsite: greyish erenge , medium -groined, moderately thin-bedded, erkesic, cress-bsdded; 
cement firm; veethers te resistent cliff, 40 foot whits mossive member et top. too?

Conglemerete: light brown, messivo; weethers to resistent cliff) metrii: light brown, erkosic,
sendstone te quertsite; cement firm, siliceous grevel: white, red brown, brown, grey, pink 

^ end red; well rounded ; pebble te gobble size; composed meinly ef qyertzite._____________
5- 35

Shele: red, erenecoeus; fine-groined, thin - bsdded ; conteins whitt spots; weethers to slope 160

'CoMlemerote: reddish erengs, mederetely thick-bedded; weethers to resistent cliff; metrii. grey, erkesic 
end q-ertzitic debris, cement siliceous, firm; grovel grey quertz end red fsldsper. V4"to 4"diemetsr 

V e>edorotoly rounded. _____________._______________________________________

1-5

 renite: reddish erengs, eeerse - groined te perphyritic ; veathere te crumbly mess, forms slope.

PLATE 4 GENERALIZED COLUMNAR SECTION, RUIN BASIN AREA, ARIZONA
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