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CMfP AT RED ROVER MINE. CAVE CRE1IlK DISTRICT 

Ore Deposits of Cave Creek District, in Arizona 
Uec'lOSl~ or Area Twenty-eight Miles North of Phoenix Described- Only Deposit Developed of 

Present Im~nce That of Red Rover Mine-CharacteristicS 'of 
Principal Type of Outcrops Discussed 

By ALFRED STRONG LEwIs 
\Vrttten tor Enulneer"IU 111IG Mining Jourlla' 

N the last two years I have m~de several 
professional trips to the Cave Creek mining dis
trict, in Maricopa County, Ariz., for Eastern 
holding mining interests therein. In passing 

and through the district, and in connection with my 
of certain specific properties, I was 

impnwed by the appearance of the general sur
and therefore determined to make a 

examination, with the purpose of preparing a 
itO·.Iog:ical map of the district. This a,-ticle is based 

such survey and examination. 
First I made a thorough search of all possible sources 

information relating to the district, but found 
except that its northeast comer was included 

the quadrangle covered by the Bradshaw folio of the 
S. Geological Survey. Careful study was made of the 

'j()\renlml!nt geological mapa and other data relating to 
developed districts both north and south of the Cave 

district, in which the same surface conditions are 
......... VD''''' as I found to exist in the latter. 

MAPPING THE DISTRICT 

Having completed the study of the adjoining terri
tory I proceeded to examine the Cave Creek district 
about July 1, 1919, and by Oct. 1, 1919, I had gone over 
all of the country which had exposures of the older 
pre-Cambrian formation. I fo,und large areas within 
the district to be covered by volcanic agglomerate, 
which was not mineralized and was therefore of no 

onomic importance. These areas I simply sketched in 
did Dot attempt to differentiate. The final results of 
work are embodied in the geological map on page 714. 

The Cave Creek district is twenty-eight miles due 
of Phoenix, Ariz. The road leading out of 

''''''n."i... is paved for the first eight miles and from 
point passes through the Paradise Valley with 

slight grades. The elevation of the district varies from 
2,100 ft. in the lowest 'part of the basin to a maximum 
of 6,000 ft. at the higher peW. The main outlet for 
the drainage of the entire district is Cave Creek, which 
has an average fall of 200 ft. to the mile. At its head
waters near the Red Rover mine it bas an elevation of 
about 4,000 ft. and twenty miles · from here it emerges 
into the desert at an elevation of 2,000 ft. 

EVIDENCES OF GREAT ERosION ApPARENT 

Following up Cave Creek, a rim of low mountains is 
first encountered through which the stream has cut its ' 
course. This rim forms the southern boundary of the 
district. These mountains are abruptly covered at the 
base of their southern slope by the alluvial material of 
Paradise Valley. At the foot of the northern slope they 
are covered by volcanic agglomerate, which covers a 
basin-like area about three miles wide, feathering out . 
to the east, but widening to the west. High ridges and 
mesas then succeed one another for several miles. Cave 
Creek has cut a deep gorge in this phrt of its course. 
The ridges and mesas finally give place to open country 
with an average elevation of about 3,500 ft. and the 
creek branches out into numerous small washes ' and 
ravines. Erosion has been very great, as evidenced by 
the great depth of the fill in Paradise and Salt River 
valleys. These hills, which now stand out alone and dis
connected, were once part of an enormous mountain 
system extending from the interior of Mexico diagonally 
across Arizona and continuing through Nevada. Many 
thousands of feet have been torn from this mountain 
Elystem by powerful forces of nature operating thtough 
millions of years. This material has been washed ~own 
into the great chasms at their feet. The chasms have 
been filled and levf!led into broad valley. of great 
agricuJtural activity, and the once lofty peaks have been 
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dwarfed and diminished into low hills of insignifi~nt 
size. These tremendous destructive natural agellcles 
have finally exposed at the surface mineralized zones 
which were originally concei.ed at profound depth. 

The geological ages repre"ented in the district by 

-agglomerate. are f(l r the mo!<t part in their original 
ros i tion and nre non-minerai bearlllK ail far as known. 
The Paleozoic beds el!'lewhere developed in Arizona are 
enti rely ab!lent here. Rock:-; of igneous origin, however 
repre!<ent volcanic activity ill many geologic peri~ 

~kanic ~Iornem+e 

N!r:tiary Rhyolite 

Monz.onite 

Crooks Complex 
o 

r:::;:l Granite IntnJsM 
~QuQrtzli.J~ 

p:::;::::::::;: f"bssive Shole· 
~ Epi~ Beorinq 

g Slc;d-e 

~SchiS+~ 

~ Mineralized 

\.:':-: -, Diorite 

['?:~J '-ranite -Bio!i+e " , tI \J 

Itt; AliuviOiI 

1 2 3 Miles 
, I ..J 

Rl!lCONN~SSANCE HAP OF AREAL GEOLOGY QF CAVE 'CREEK lUNING DISTRICT, MARICOPA COU:-1TY, ARIZ. 

. \ 

lIedimentary deposits are confined to the oldest and the 
youngest 01 all exposures in Arizona. The pre-Cam
brian sediments, which have been hiKhly altered, 
metamorphoeed. folded and finally compl'elled into 
ahales, s1ates, and schists, are mineral bearing, but the 
Tertiary (or Quaternary) deposi~, composed of volcanic 

Granites of Algonkian age are present; si,liceous ~ 
phyries originally bedded in pre-CambrIan ocea of 
lK'<iiments, and now forming nearly verti~ z;n~ni 
schist; later granite intrusions in t,he SChISts

h
,: ... 

to its strike; greenstone bedded WIth the sc ~ ... 
diorites in large marginal masses 8S well as 
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Jzge dikes irrej.l'ularly intruded into the sc hi s ( ~ : and 
tJIlOw granit e proph.n y dlkP~ de\'e loped for miles in 
ingIh and running \\ ith the ~trike of the schists. some 
Ugbly sericitized, some highl .\" s ilieeous.' At certain 
,ointsas many as six of these dike!'! running remarkably 
,uaUel and spaced from :{OO to 600 ft. apart are 

[pon the southea:; tern margin of the di stricts is 
rJPIsed a coarlle-grained biotite j.l'ranite batholith which 
~rs an are~ of about 2,000 square miles. The 
IIIDite weathers int o peculiar shaped boulders which 
lire a1mOllt the identical appearance of the boulder 

granite exposures of Butte, Mont. The batho
if of post-Paleozoic age. may have doomed and 

up the Paleozoic beds, rendering them easy prey 
• the erosive action of the Verde and Salt rivers. 

is evidenced by highly contorted rocks in 
1101' localitie!l, as well as the chanj.l'e in the strike of 
~hist zones. There is a remarkable per!listency in 

'strike. The normal strike seems to be N 42° E, and 
deformed !ltrike in almost all cases is N 60° E. 

QUARTZ Lf~~FS AND STRINGERS PROMINENT 

IN SCHISTS 

At certain points the schists contain large and small 
stringer. , and band!'! of ja!lper and quartz. Some 

If these lenses are prominently developed. They are 
llUally from 10 to 50 ft . wide and from 200 to 500 

long. They do not occur in straight lines, but are 
in a somewhat regular manner and occur in the 
, more highly sericitized and bleached zones of 
and usually in proximity to the acid-porphyry 
Throughout the::e mineralizpd zones are dis
many small outcroppings of copper, s ilver, and 

r.JO minerals. 
The exposures in the Cave Creek district are s imilar 

~ those found at the surface in the proven districts of 
, An examination of the ore outcrops throu~h-
the district diRclo~es clearly the fact that, in the 

the gold, copper, and silver have been leached, 
faVillg occasional shoots or kidneys of ore which have 
escaped leaching by reason of some topographical or 
«her condition unfavorable to leaching. Such residual 
lreshoots are found to carry values in gold, silver, and 

running from $10 to $60 per ton. 

RED ROVER DEPOSIT ONLY ONE OF IMPORTANCE 

TO DATE 

There is only one property in the district which has 
done suffiden.t development work to uncover anything 
IIlrthy of the term "ore deposit." This property, known 
1\ the Red Rover mine, is in the schist zone. The 
deposit at the surface is in an irregular inclined seam 
and Ehows copper carbonates carrying as high as 2,000 
lIZ. of silver per ton. The ore occurs as lenses in the 
achist and has been developed so far to a depth of 
500 ft. A very interf:sting occurrence is to be seen in 
~be shaft which passes through about 30 ft. of schist 
Impregnated with native copper in the form of thin 
!Cales, bright and wonderfully distinct until tarnished 
by eXPOsure to the air. The principal deposit opened 
u~ on the 300- and 500-ft. level shows masses 3 to 4 ft. 
llde, of COpper glance carrying 400 to 700 oz. silver - ' 
~Tht Pre-Cambrlan rocks are df'8Ignat N\ on the ac 'ompanylng 
~. "Schilt of Igneous OrigIn." "lIfincra llzed Schist" and '"' to I Complex." The la tte r formAti on . s hown In the northwest
bJ the 1'Ilf) of the map. I ~ the equivalent of the formation so naUled 
li1Ilii . S. Geologica l Sur\,{'y . In th l' Folio of the Bradshaw 
I!uti~ln Quadrangle, It comprIsE'S Irregular b'lnd8 of dIorite. 

e, aplite and 8chl8t . wIll' som e brp(·<:!a.-Edltor , 

per ton. The other properties in the district have 
nothing but outcrops to recommend them. 
. It has been stated many times in recent mining 

literature !hat the mines of the future must be found' 
by ~he [,pplicntion of geological deduction based upon 
~urta(;e and other data available. It therefore seems 
propel' to describe the general characteristics of the· 
principal types of outcrops exposed in this district. 
For convenient description the district can be divided 
into three zones. 

COPPER CARBONATES FREQUENT ALONG 
BATHOLITH CONTACT 

The first zone is- from one mile to two miles wide and 
borders the northwestern contact of the granite batho
lith. It is composed of highly metamorphosed banded 
!;hales. Blocky epidote rock is extensively developed in 
this zone, and in places there are ledges composed of 
epidote, quartz, and dolomite intimately mixed. This 
zone gives place to slates along its western margin. 
Copper carbonates carrying several dollars per ton in 
gold and silver outcrop at many points within this: 
zone, always in association with quartz or epidote. 

The Mormon Girl deposit, in this' zone, is formed in 
contact with and just above an inclined foot wall of 

GRANITE POINT-A PREHISTORIC "LOOKOUT" IX THE 
CAVE CREEK DISTRICT -

barren quartz. This quartz is 6 to 8 ft. thick and 
represents two generations of silicification, one of white 
quartz, which has been crushed into angular fragments, 
and the other a dark quartz, which has been deposited 
atound the irregular fragments of the white quartz 
making. the present hard compact foot wall. This foot 
wall is smooth, continuous, and unbroken. On top of 
it has been deposited copper-gold-silver-bearing quartz 
of an average value of $40 per ton and froin 4 to 5 ft. 
thick. A few hundred feet below this the ore disappears. 

LITTLE COPPER IN SECOND ZONE 

The second zone begins at the edge or border of the 
slates and extends to the contact of diorite and igneous 
c~mplex. It is several miles wide and is all schist. 
Within this belt is a narrow, highly mineralize! area 
th~t is exposed' for about fifteen miles and is 600 to 
1,200 ft. wide. It consists of highly altered soft sericit
ized . schist in places highly twisted and contorted. In 
coloring it ranges from pearly white through the vari
ous shades of yellow and occasionally is deep red. In 
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other places, it is bleached or gray and full of innumer
able quartz stringers. Very little copper is in evidence 
in the outcrops, but several location cuts exposed copper 
stain a few feet beneath the surface. 

Elsewhere in this area many huge silicified outcrops 
oCcur, showing jasper and siliceous hematite. In con
nection with these there are innumerable outcroppings 
of carbonate, oxide, and some sulphide of copper occur
ring in patches or irregular impregnations. 

The third zone lies along the contact of the schist and 
the diorite and other igneous intrusions and is the 
western part of the mineralized section of the district. 
There are several b~ecciated siliceous zones, from 50 to 
300 ft. wide and of undetermined extent, which contain 
ore averaging $2 to $5 in gold per ton. Ore averaging 
&s high as $12 per ton has been taken from narrower 
enriched channels within the main low-grade orebodies. 

In the diorite there are many outcrops showing strong 
shearing action. In these zones impregnations of copper 
carbonates are common. One of these at a depth of 
225 ft. was crosscut for 30 ft., showing chalcopyrite and 
bornite disseminated in a hard greenish diorite which 
earried 1 to 3 per cent copper. 

Dimensions and Area of the United States 
The gross area of the United States is 3,026,789 square 

miles. The land area amounts to 2,973,774 square miles, 
and the water area~xclusive of the area in the Great 
Lakes, the Atlantic, the Pacific, and the Gulf of Mexico 
within the three-mile limit- amounts to 53,015 square 
miles. These and other data determined or compiled by 
the U. S. Geological Survey, to show the limits of the 
continental United States, contain some intereHting 
facts. 

The southernmost point of the mainland is Cape 
Sable, Fla., which is in latitude 25 ° 07' and longitude 
81 ° 05'. The extreme · southern point of Texas is in 
latitude 25° 50' and longitude 97 ° 24'. Cape Sable is 
therefore forty-nine miles farther south than the most 
southern point in Texas. 

A small detached land area of northern Minnesota at 
longitude 95° 09' extends northward to latitude 49 = 23 '. 

The easternmost point of the United States is "'est 
Quoddy Head, near Eastport, Me., in longitude 66 ~ 57' 
and latitude 44 0 49' ; the westernmost point is Cape 
Alva, Waf/h., in latitude 48 ' 10', which extends into the 
Pacifie Ocean to long itude 124 ' 45'. 

From the southernmost point in TexaH due north to 
the forty-ninth parallel, the boundary between the 
United States and Canada, the distance i~ 1 ,598 mile~. 
From West Quodd~' Head due west to the Pac ific Ocean 
the distance is 2,807 miles. The shortes t di . .;tanee ftom 
the Atlantic to the Pacific aCI,()ss the United States is 
between points near Charleston, S. C .. and San Diej!o. 
Cal., and is 2,152 mile~ . 

The length of the Canadian bounda ry li~ e f rom the 
Atlantic to the Pacific is 3,898 mile;; . The len gth of the 
)Iexican boundary from the Gulf to the Pac ific iH 1.744 
miles. The length of the Atlantic coast li ne is .),.)1;0 

miles and that of the Pacific coast line is ~ . 730 miles. 
The Gulf of )l exico border" t he l 'ni ted S tat e" for :1.li I II 

miles. 
Nearly all maps of the Unit ed . tates show t he pa r

allels of latitude as cun'ed line~ and are likely to lead 
the ordinary obse n 'e r tu helieve that certain easte rn ur 
western ;; ta te::; a re fa rt hr r nnrth than "orne of thf' 

-
central states that are actually in the same latitude. ,_ 
this reason, one who is asked which extends fartlMr 
south, Florida or Texas, is very likely to say "Texaa,-

. but, as stated, the mainland of Florida is nearly att, 
miles farther south than the southernmost point in Teu.. 
For the same reason errors are likely to be made 
estimating position or extent in longitude. Few ~IIII" 
that the island of Cuba, for example, if transpoeet 
directly north, would extend from New York Cit)' 
Indiana, or that Havana is farther west than vlI:VeLlLIIIL i.1I 
Ohio, or that the Panama Canal is due south of 
burgh, Pa., or that ~ome. Alaska, is farther , west 
Hawaii . 

Ontario's Metalliferous Production 

Returns received by the Ontario Department of MI1I_'" 
for the six months ending June 30, 1920, are tabulat.'~ 
below, and for purposes of comparison the 
and values are given for the corresponding period 
1919. Tons throughout are short tons of 2,000 lb. 

G old,oz 
:-:ilvE'r ,oz 

Product 

Platinu m metal:! . oz 
Cobalt Imetallicl. Ib 
:\" ickel Imetall ic) Ib 
X ickel oxide. Ib 
Cobalt ox id~. Ib . . 
Oth er coba lt compound.. II.> . 
:\" ickel 8ulphlttc and car· 

bonate.lb 
I.ead. pig . Ii> 
Copper .ulph8 t ~. Ih 
Copper. b"~ter . Ib 
~ i("ke l in matte e xpor too t Ol . .. 
Cop~r in Dis t te f %pOr fd ( 1' 

t ons . . 
Iron O TE'. expor tf"d I til U 1D_ 
fron . pia:: 1(" 1 tons 

- -Qualoty--_ 
1920 1919 
277 ,6 >6 231 . 729 

4,474. 322 >.744. 172 
1844S 30 08 

I 13.23 9 >9.337 
4.8H,97Q ; . 147.74) 
3.4'1 1.)44 5'>03 

388. 31 8 202 91 2 
1.417 26.289 

ISQ. I83 
749.820 

89.939 
1.9 18. 153 

9. ;'27 

4.4H 
2. 180 

lS.n l 

133.732 
1.48 1. 204 

3:080.492 
7.072 

4. 34 1 • 
5.804 

H .()Q; 

1920 
U ,69O,S04 

>,077.028 
12.44} 

266.045 
1.696.687 

814.070 
64S.783 

1.029 

1>,308 
71 .006 
4.497 

470.949 
U 38.120 

1.241.520 
18.512 

738.079 

22.101.S80 

(u) Cop p.,r in matt~ was \alued a t 13.: and nickel at Z5e 
lb. in 1919. F o r 1 9~n t he val u es have been placed at 14 
28c. pe r lb . r es pec t ive ly The tota l m a tte produced 
15 .030 tons ot n icke l a n d 7 .705 tons ot coppe r . 

( b ) Total shipments ot ir o n o r e Were 13.96! a hort tons. 
$74. 0 73 . 

If'l T n t ll l ou t pu t n r pig iron W8~ 32 1. 26 t on •. va lued a t 
~ 1 6 . F i L!ur, ' ~ Jrl tht-.... tah}'· r"pr, ~nt p rqportional prOotu(' 
nn {a riu , .r. · 

The aj[llregatf output from met alliferou ~ 
"melt er". a nd refin ing works of t he Proyince of ~"'_'''_.I 
for t he " ix month ;: ended June :3() .;how.; a 
inert :!"e in ndue O\'e l' the 19 1!l fi !lu re ~. For the 
time ~ in ('e 1!103. when t he Cobalt :: ilver camp was 
cO\'ered, the output of jlo ld exceed.; that of silrer 
value. The new e led rolyt ic refi ne ry of the 
Ame r ica :"\ it-kEl Corpr,ra t ion 
[)e"l" hene" . near Ott awa. 

Japan's Mining Industry Slack 

J apane"e ll1inin~ indu:- r,\· . in wh ieh mo re 
cap ital i" in\'e - tt'd than III allY ot her line of 
ad i \' i~ ' ii, Ch""L' ll. '''\!It>rlt' n''ed an ullu,rual slackn 
dU ring I n l !l. TIlt' :\l lt" ulol -hi Iron Found n ' at I\rom
il'll. \\ ,1- f"rll't! til rt'tiul't' It.'; ()u t put, ",. \~.~~ als~ the 
~ uall mint' . \\ Il rk t~l 1 •. \· tilt' Se lu i ~I ini ll ): Co .. and the 
h al'- ,l" I Ill'l'er mi!lt' . \\ tl rkt'd 11 \ ' the ~uhara )I in ing Co. 
Th., r<.l-fln - 1'. 11" thi- \\l' rt' d'!ttkultit' , t'xpe rienced in 
t ht' Ill;tt :.'r of Tra !l - p,'r:at l" n hnlll~h 'ht' llut bl1'ak of 
I"Ind l'rl"'.- ;Illllln)! he l'a til' ;Il:d \l h:d' totall\' <topped 
a ll tra! ;'p.'r. :lnd till' Iwa \ y death n.tt' :lnlt1ng tbf 
minl'r.; frllm .-I1I'I l'ra. Th,' l'Ilnt in ual ri~e in the cost 
(I f .'llppllt'.; and h\·in .... t' X{1t'll:,e:: ~a \'t' addffi l';lU;e (or 
the !"l' lhl'ed ou Pll . 
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.ARIZONA ... . ..... Land District. 

PLAT 
OF THE CLAIM OF 

Theod CIt' a B.J o11e s ..... 

KNOWN AS THE 

..... ... ~ATliERINE. 10 de . 

I:v Cava Creek. .. . .MINEV·O" P I STRICT, 
.Ma.ricQ~ .... .... . COlJN"!Y, Ar1 zona 

v m:taim'ng an,Area of' . ...... 18.683 .. . AoT'6s. 
Sc& of' 300 .. . .Fel?/t to th.e irwh. 

VCuWiion 14° 35' E • 
S[J,RVEYEJ) . ~cli 8 .. .. 9 .. 19 29 BY 

Harry E • . Jon'es . 
.. , [J S. xuwraZ Sur"~vur; 

------... . + ••• ---- - --

Tke Orfqfiuzl Field Nofus- 07 the, sUrvey of'the ¥ming Claim 
"'om, 'Whioll/ this plat hds bee~ made wuim' IIfY /lil'eoti.o7v, 
lvw(' been examined and a{lproved,and t:U'eI o~ file, ill this 'OfIice,j 

and I her'elff ce",.ti/j' t/ud; tJiey fiITnish Sli('~ an, (J.COlirafe; descrip 
tion., of saidM"ming Claun as 'will, if'i.ncmporaied i lli:o a pai:eni;, 
sdrve; fuzty to idI!Jn:Iiiy tJl(!! premises, and thiIt surlv reibreJnoo is 
TTI..a.£k tiuire-irv to nal;ural oo/eots or perrrian.ent nwml.melli:s as 
will pe;rp~ and fix /:h.R; l ocus theiT'WT. , 
[furtlier ce:rti.Jj th'at Eve Ku.ndJ'ed .DDllars worl)" of'lo'oor lujs 
been 'e.vpended Dr Improvemen ts rru:u:le upo'ru, Dr fOr tJle oen('/fit 
'or: eaoh loaaJiorv -embraced 'in said muting olaim qy claimant 

.. his .... 
tlw:! said improvements con.'~ist of' 
to.t .aLya1ue$a4.Q~QQ . 

or' 

. .tlrantors a.nd 

3 shafts and. 1 aut. 

that & looation of'said Urtprc}"venwn:ts is (XIm ... )t!Y slw-wru 
Upon this plat, afl.d t1uzt ito porti.on of'sf1.id lahor ur improm
m.eid;$ has bel?/n i7tcluded m t/ze; est:iiru:de of' ea;pp~ 
lIpDn any other r.lainu. 

:A.nd I fUrt.he;r cerlifY that this is a CoT'fYXt pla~ '0'1' said Kming 
Claini ~ in confo~ witJu said Drigin.a1 wId no~ of'the, 
SlD"Vf!!)' th.ereAJr, aiuZ the, same is ~o/ approved. 

Puhlic S lI.l'vo/ Oifir.e 

Ph.oenix, Ari zOila~ 

March .... 23 . . . ... ,J9 

__ ~ ____ J 
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