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222 GEOLOGY AND ORE DEPOSITS OF MOHAVE COUNTY, ARIZONA

Tom Reed Mine

General Description.—In the last year or two, owing to new discoveries,
interest in the district has centered mainly in the Tom Reed mine and
neighboring properties, wherefore this part of the district is known as
the Tom Reed district or camp, Oatman district or camp, or simply
Oatman. Here the geology and ore deposit are similar to those of the
Gold Road camp, except that the deposits occur largely in lower geologic
horizons in the green chloritic andesite and still older rocks (Fig. 34).
Some of the veins are “blind,” being covered by later flows of rhyolite and
younger rocks whose contact is traceable by the softened character of the
contiguous weathered portion of the underlying rock. .

The Tom Reed (formerly Blue Ridge) mine is situated at Oatman
about 2 miles south of the Gold Road mine and about 200 ft. below it.
It lies on open ground in Blue Ridge wash, near the base of the central
part of the range, at an elevation of about 2,700 ft. (Fig. 34). It is one
of the well-known mines of the country and contains well-defined ore
shoots, which for nearly a decade have been worked with great profit.

It was discovered about 1900 and was soon after owned by a party

composed of Ely Hilty and others. About 1901, the Gold Road Co.
sunk two shafts on the property, the Ben Harrison and the Tom Reed
shafts, each to a depth of about 100 ft. with good results. ~About 1904,
the mine was purchased by the Blue Ridge Gold Mines Co., which in-
stalled a mill and operated the mine and mill for about a year and a half,
milling on an average about 30 tons of $7 ore a day. In 1906, the Blue
Ridge Co. was succeeded by the present owner, the Tom Reed Gold
Mines Co., which resumed operations in 1907, and in 1908 the mine was
reported to be working and making gold bullion shipments regularly,
since when it has been a steady producer. A little later a 12-ft. wide
body of $12 ore is said to have been encountered on the 300-ft. level.

The property comprises & group of 11 or more claims, adjoining one
another in part end on and extending along the vein for a distance of
about 3 miles. The mineis located near the middle of the group.

Ore Deposits.—The country rock is mainly the green chloritic andesite.
The vein, the Tom Reed (formerly Blue Ridge) vein, strikes about
N. 50° W. and dips about 70° NE. It nearly parallels the Gold Road
vein on the north and the Victor-Virgin vein on the southwest, to both
of which it is geologically and mineralogically similar. - On the Tom
Reed property, it has an extent of about 3 miles, Fig. 6, and it is said to be
continuous with the Pasadena vein on the northwest, in which event it
has a length of about 44 miles, being probably the longest vein in the
district. At the Tom Reed mine it ranges up to about 40 ft. or more
in width with the fissure walls usually ill defined. It outerops boldly
for the length of nearly two claims. The croppings consist principally
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of the usual dark iro 8 ‘
caloite. n and manganese-stained quartz, silicified rock, and
mm%.HMW.M MME 15 .HM&E% of ax.w quartz-adularia-calcite type. Of the earl
ton for & rmamwmh wwwwwﬂm wméon is reported to have run $25 in gold to awﬂ
. In depth and about $12 from that poi
- é t point down,
" M% Mww awmsommw_moc shaft and its workings, the <om% has mowm“g of
erushed acwgn Mzam M oHcmmo.Rw N.mﬁm. M%m vein consisted chiefly of 16 ft. of
: . with neither wall well defined; b .
rwmsmEm.ém: side there was 6 ft. of good-looking Eo% EHH toward the
clear quartz ore. ’ ¢ or less porous,
e WMoMWMzum.oﬁw? level %.a vein consisted mainly of crushed rock, but
vugs 6 in dMH Ho mm @o%ﬁ? was in quartz; the hanging wall nosammboa
. . in in .
DCQH&N ore. HQEOﬁOW. OOEﬁP:ZBW _,uu.@owhmT» porous, OKMQMNOQ
Development.—The mine i
( ’ s opened to a depth of
th pth of 1,400 ft. I
: M”.Hm wm%cm omwo wm. underground work, with the Nommmma drift eowwwhwm.m
e w . .F_.: ocMMMMB the shaft and in ore nearly all the émuw me
; ne, 1916, was nearly $6,000,000. That for the year
| ,UUU,000. tf
mwﬁmmgwﬂwﬁowwr Mo%m. Smm @Mormqo.m@ the average §Eoo w&d wwcwwww
. < on and the extraction 98.6 e
_ : .0 per cent.

D ving the year amounted t0 nearly $164,000, or 18 por cant on the
blocked M Ma a e Ncamgu%um stock. By estimate 11,000 tons of o.g we .m ,
ions 2k In the stopes at the end of the year. The mine ha WM

June mewaw_mooboo in dividends. The net realization on the BWW mm
had ngmaMMWmWw.oMM%wo%m. By June 24, 1914, the 44th &iamsw

1 . e mine was reported to b ayi
<mM_NMo<MMN_ years monthly dividends of from 6 to 7 per M%MS%M MW:. the
éogwoémmm mmwowv and the ore then blocked out, by mmaBmam $2 oom %wm.
voars wo o h%_ Hwo be sufficient to continue their payments pqom mon@&
and that since SWOGS the production considerably exceeded $120,000
S £ Lo, o 1s more than $5,000,000. The annual E‘om:maom
ity mHMMMMw Mm H.%ozmmm to average about $1,200,000 in bullion, -
: nnage of ore i ; " ’
of § Hw 0 ore in the SQ.Esmm..m ore is accumulating at the mine, especially
t
oaovom%ﬂmw%w menw_ much of the ore produced had been drawn from an
remained. and MH the third and fifth levels, where about an equal amount
200 ft. vmr:c h Hmmwmwzm orebody had been proven to a further depth of
ft. in longth, v e :ﬁ level. The seventh-level drift, at this time 233
the fEth _aﬁe | mmH wp in oS.om about the same average value as that on
crosscut om &rm NS%M.oszua " ?w Black Eagle section of the mine, the
ore, 30 ft. of éEar-pP - Hm@ww& to have passed through 35 ft. of woom
' . verages '
600-ft. level is very ::.no.m i .ﬂa ton, and the ore tonnage on the

HL . . 3
ater, good orebodies were reported on the 500, 600, 700, 900, 1,075
’ ] 7 L )
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1,200 and 1,400-ft. levels. The ore on the 1,200-ft. level is said to be
similar in character and grade to that on the upper levels. Progress
work on the 1,400-ft. level it is said has revealed a vein width of 12 ft.
with a large orebody having a known extent of 300 ft., averaging $12
to the ton and containing some high-grade ore.

Explorations on the 1,075-ft. level for 225 ft. west of the shaft have
shown the ore shoot throughout that distance to have a width of about 18
ft. and to range from $22.50 to $40 to the ton. On and below this level
the vein is reported to be disturbed by a fault, but at the 1,175-ft. level it

has fully recovered its former size and values. ,

~ Character of Ore—The ore is similar to that of the Gold Road mine.
It consists of a mixture of flaky calcite, waxy quartz, adularia, brecciated
altered rock, and pinkish argillaceous material which is frequently of high
grade. According to Weed,?® a dense quartz whose color and luster
closely resembles that of beeswax constitutes the richest ore. The ore is
not hard and most of the gold is free, especially in the ore from the lower
levels, but it requires fine grinding to free the finely disseminated gold and
expose it to the action of the cyanide. The gold is seldom visible even in
rich ore. . ,

In milling, the total sliming system of cyanidation is employed, fol-
lowed by treatment of the ore in Pachuca vats and Dorr thickeners.
“Dorr thickeners,” according to Smith, “appear to be particularly suited
to conditions in this district where little silver is present, weak solutions
are used, and the slime settles quickly.” The ore amalgamates about 50
per cent. of its value on the plates and a high extraction is obtained at
reasonable cost by cyanidation. -In 1910, the average extraction was.
$42.46 to the ton. In 1912 it was $23.22. The amount of ore treated
in 1911 was 39,447 tons; in 1913, 948,110 tons, with an average extraction
of $24.09, and a recovery of 97.05 per cent. The average value of the
ore mined in the fiscal year 1914 to 1915 is $21 to the ton. The gold
is generally pure, the proportion of silver present being very small. The

mill treats about 4,000 tons of ore a month.

Other M ﬁ.:aw.

Among the new properties which are attracting most attention is the
United Eastern which adjoins the Tom Reed mine on the northwest and is
often referred to as the “Bonanza.” Tt is but a year and a half old, and
is reported to have in sight, according to the estimates of conservative
mining engineers, $11,000,000 worth of $26 ore. The mine contains more
than 2,000 ft. of drift and has good orebodies on all levels between the
depths of 300 and 700 ft. The vein is reported to be 43 ft. wide on the
555-ft. and 665-ft. levels, and the entire width is pay milling ore. Of this

23 Op. cit. /
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::&.F 30 2.. proven for the distance of 650 ft. averages $40 to the ton and
carries ooamamgga free gold. Since August, 1915, daily shipments of $30
ore removed during development are being made to the Gold H\Wopg B.E
.> new 200-ton cyaniding plant, in which gyratory crushers and ball BE.
Em@wpm of md.pB@m will be used, is being installed at the mine, - me
o@EmEmse will be adequate for sinking to the depth of 2,000 ft . ’
?Hmb.% other new properties like the United Eastern mt‘m vowsq opened
up and in many of them good ore is being found at depths of _b.ow %oo to
500 ft. >.moo8 or more are worked by incorporated mining companies
Extensive developments are being undertaken at the Pioneer QS.
Bmw@..omwg.mu.\wgmaomsv mine by the Oatman Pioneer Mines Co :&Em
v% ooo.vogﬁoz M.Em use of its efficient machinery and 400-ft F«& will
_GE&_@SG.QSEQ«S the exploration and working of m&omsm.sq pro o_a
ties. . .Hr.m Pioneer is on one of the three main lode outerops of ?M &mﬁmod.
M.Mm Mm said to have $1,000,000 worth of commercial ore in sight woﬁéomm
. : e Hoo.?. H.QEH and the surface. It is working on two veins of the 400-ft.
evel, of which the northeast, or Pioneer vein, has an 8-ft. oreshoot havin
a known extent of 600 ft. and averaging $16 to the ton, and on the moczym
west, or Snowball vein, the crosscut has penetrated m. width of 16 ft | m
good-grade ore with the outer wall not yet reached. On the 200-ft. 1 ' oH
a 2-ft. shoot of high-grade ore is being worked. S
The mwocsmms.% Cone mine adjoining the Pioneer on the east has good
ore on the 750-ft. level, and is said to contain a 5-ft. shoot of ore mﬁrmﬁ
mmagm% $100 to the ton on the 200-ft. level. On-the 500-ft. level, where
M& mmww% shoot has been proved for a distance of 90 ft., it has a i&“w of 12
mmm@m.zwéwwmg Mvoﬁ $20 to the ton. The mine is credited with a con-
ey %m.ﬁco lon of high-grade ore, some of SE% contained crys-
In the Big Jim mine, a mile northwest of Oatman, the vein
Mw%ﬂ& is .MEQ to be 51 ft. in E&F of which 46 ft. w<9§mmm mo%owwmwwowo
mﬂmmm wcﬂ ] w ft., on go.gbmuum-émz side, $15 to the ton with some pay
el Mm m:w very rich. On the 485-ft. level, the same ore shoot has
pﬁu.mWMm HMS. %Hd Mmm M%MMM wmr wow ft. 2..% is good milling ore, most of which
. ore ] e ton,. ere the ore is said to be more oxi-
%MMMM%%Q mEQM.mom than on the upper levels. The vein parallels the MHM-
L ourse of the Tom wm&. vein, but whether it is the northwestward
ension of the Tom Reed vein which may here be faulted to the north-

‘eas i i
t, or a new vein, has not yet been determined. The mine is daily

mﬁﬂvmum about 30 tons of ore removed in development.
o HM H&Mm O.E.S.a. mine, 14 msma south of Oatman, the main ore shoot
! m:c.m ft. in 4&? descending from the 150-ft. level to the 400-ft. _oadm
1d to contain 5 ft. of ore which averages about $30 to the ton, and m,
%W, P. DoWolf: The T ’ ini g
No, 38 5, 36400t HSMV. om Reed-Gold Road, Salt Lake Mining Review, <of 17,

VOL. wvi.—15.
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- shoot of ore which for the distance of 300 ft. averages about $12 to ?m.
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ft. that averages $8 to the ton. This property is said to have shipped,
several years ago, some very rich ore taken from between the surface and
the 150-ft. level. This same vein is thought to extend through the adjoin-
ing Telluride and Lucky Boy properties, where on the 300-ft. level the
entire width of 25 ft. is good milling ore.

The Gold Reed mine, a mile south of Oatman, has 4 ft. of $32 ore on
the 375-ft. level.

" On the Times property, the vein recently opened at 270 ft. in from
the portal of the Martin tunnel, reveals 5 ft. o% ore, averaging nearly $24
to the ton. . :

On the north, the Gold Ore mine, X4 mile northeast of Gold Road, is
credited with a 9-ft. vein on the 500- and 550-[t. levels containing a 6-ft.

ton, and a considerable portion of it nearly $100 to the ton. More than
75,000 tons of ore are said to be blocked out above the 550-ft. lével. Daily
shipments of ore averaging nearly $25 to the ton are made to the Gold “
Road mill. |

The old Moss mine, where the original discovery of mineral in the
Mohave County region was made, is being developed by the owners of
the Gold Road mine and $60 ore is being mined from the 200-ft. level.

In the Ivanhoe mine, 2 miles northwest. of Qatman, the vein, whose
footwall is a partially mineralized 75-ft. ““quartz porphyry dike cutting
andesite and underlying sedimentaries,” on the 250-ft. level, has a width
of 60 ft., and on the 500-ft. level 6 ft. of milling ore has just been crosscut
on the footwall side. Some high-grade ore has been shipped to the Gold
Road mill.

Attention is also being attracted to the Secret Pass district, 6 miles
north of Gold Road, which with a small mill is making considerable pro-
duction mostly from high-grade surface ore. Here the occurrence is
unusual, the ore, according to Payne,?® being found chiefly as replace-
ment deposits in the rock walls of a fissure occupied by a dike which the t
ore seems to postdate. The bullion, which is shipped to the U. 8. Mint .
at San Francisco, is said to average about $15 to the ounce in gold. The
population during the last few months of 1915 increased from 100 to 400,
with prospecting extending over an area of several square miles.

At about 6 miles south of Oatman, promising deposits are reported
in the Black Range zone, where a dozen companies are operating. Con-
cerning the rocks in this part of the field, which have been roughly grouped
with the undifferentiated volcanics, little is known as yet.

The deposits occur in a series of veins of which the one on which the
principal mines are located is a prominent quartz outerop known as the
Nellie vein. It has been traced for the distance of several thousand fect
and opened to the depth of 300 ft. on the Black Range, Nellie and Green

3% C. Q. Payne: Oral communication.
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Quartz properties. Associated with the more pronounced quartz replace-
ment mgmo of the vein on the Black Range and Nellic ground, are said
to be E&w ms”mia of ore that show coarse gold when panned. &wo Black
Range mine is said to have milling-grade ore of irregular occurrence on the
300-ft. level, of which 3 ft. averages about $30 to the ton. Here, also, the
moﬂ.Eﬁ.Q wall _.oow. extending along the vein, for a width of 60 m.... or nwoum.
MM wﬂ%ﬁmﬂﬁ& with replacement deposits and averages nearly $6 in gold

In referring to the future of the Tom Reed-Gold Road district, some
men favorably compare it with Goldfield, Cripple Creck or 3:9.. large
camps E.a hold that it will become one of the greatest gold-producin
m:wo:oam in the United States. Among the more conservative and mmo:m
ingly reasonable views is that of Palmer,28 who believes that it will
become comparable with the Tintic district, Utah, that it will become a
Guwm.m low-grade camp with -several producing mines which will yield
dividends for many years to come.

Fields Similar to the Tom Reed-Gold Road District

Recent investigations?? have shown that the southern end of the
Black Mountains containing the Tom Reed-Gold Road district is the
easterly one of a number of similar voleanic areas which extend inter-
ruptedly westward on either side of the railroad through the distance of
nearly 100 miles to the longitude of Barstow, Cal. In these areas—which
mB_UEow the Mohave and Chemehuevis Mountains, the ranges west of
<.o= .Hzm@ﬁ Clipper Mountain, the Cady Mountains, the Newberry-Ord
&mﬁzows and the well-known Calico Mountain group and others—the
.moouom_a& and mineralogical conditions are very similar to what they are
in the Tom Reed-Gold Road district. The areas lie from a few miles to
25 or 30 miles back from the railroad. Their voleanic rocks, which in
wrmepgmﬁ recurrence, and succession, are in general identical w&& those
E.?m Tom Reed-Gold Road district, range up to 2,000 ft. or more in
thickness, are frequently well-mineralized, and contain strong veins
Eoﬂw of the areas have been but little prospected, but some, as that of ﬁrm
Om:oo Mountain group, are productive. -

26 Op. cit., p. 900. ;
¥ N. H. Darton and others: Guidebook of the Western United States, Part C,

The Santa Fe Route, Bulletin No. 613, U. 8. Geologi
et mw~ e , U. 8. Geological Survey, pp. 142 to 162 and

.mhrv. 7’
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DiscUssioN

J. DANA SPERR, Jerome, Ariz. (communication to the Secretary*).—
Very little accurate information has been published about this district.
Most of the geological data appearing in the technical press are based on
“careful observations” made from an auto stage and a casual glance
through the U. S. Geological Survey Bulletins, No. 340 of 1908 or No. 397
of 1909, both by F. C. Schrader. Mr. Schrader’s report is still the best
publication on the district. A really careful study of this report will
uncover only a very few statements which have since proven question-
able. This is a remarkable record when it is considered that only a
short time was spent by Mr. Schrader in the field and that there was very
little development work done at that time. V

The mining world and especially Mohave County, Ariz., will feel a
sense of gratitude to Mr. Schrader for revising his early report on this
district and publishing it through the American Institute of Mining
Engineers. .

It would be absurd for me to dwell on general conditions, geological
or otherwise, at this time, so I shall confine these notes to a few personal
observations and opinions which may be of interest.

The “ Conversational Geologists” delight in showing a proficiency in
distinguishing the rocks of the district from hand specimens and proving
Mr. Schrader wrong in the conclusion (erroneously laid to him) that the
older andesite is non-productive.

One qualifying statement made by Mr. Schrader (p. 181 of Bulletin
No. 397) in which he seems to have expressed one fact of greater economic
importance than all the others combined, has generally been overlooked.

“So far as learned, the older andesite as a rule does not contain
workable mineral deposits except along lines where the latite has erupted
through it.” ,

That statement is just as true today as it was 10 years ago. With the
possible exeeption of the Big Jim, not a single commercial ore shoot is
known to exist in the andesites which is not intimately associated with
a latite. (In this district I prefer to use the name “latite” to classify
any rock too acid to be an andesite and too basic to be a rhyolite. Itis-
generally impossible to classify any of the intermediate rocks in the
locality from hand specimens or even by the microscope. Mr. Schrader
remarks that some of the rocks which he calls “green chloritic andesite”
may be latite, so, what I refer to as a latite may, in some instances, be the
equivalent of the “green chloritic andesite.’”)

It is impossible to classify positively the different rocks in the field,
and nearly so with & microscope, owing to the extreme alteration which
they have undergone. As engineer for the Tom Reed, I had some 50

e ot g e et o reme—

* Received Jan. 17, 1917.
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specimens examined by C. F. Tolman, Jr., of Stanford University and
succeeded in getting three or four definite classifications. However, it is
generally possible to map the different flows, at least over local areas.
There is in the district an andesite younger than the vein system,
which is a little more basic than the biotite or chloritic andesite and re-
sembles, from the descriptions, the older andesite. This later andesite
is found as a capping to a depth of from 200 to 300 ft. on the Black Eagle
claim of the Tom Reed. It probably belongs to the undifferentiated

Ledge
Quterop

F1g. 1.—Trus Cross-SEctioNn oF Tom REED ZoNE, OATMAN, ARIZ.

series mentioned by Mr. Schrader. It accounts for the impression,

frequently gained, that the older andesite is sometimes younger than the
green chloritic andesite. I have thought it possible that the occurrence
of an andesite under the green chloritic andesite described by Mr,
Schrader might possibly be due to a faulting which had placed this still
later andesite in a relatively lower position over local areas. This possi-
bility might be supported by the fault, which I am informed exists,
between the two andesites described as found at the Leland.
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It must be noted that the physical appearance of different parts of
“the same flow may vary considerably. This fact, I believe, has led to
some very erroneous conclusions. My notes show that the foot wall of
the United Eastern mine is a nearly normal biotite andesite from where
the shaft first penetrated the ledge to at least 600 ft. in depth, although
the physical appearance of the rock at 200 ft. and at 500 ft. is decidedly
different. Probably the same condition has existed in other places where
the ore is reported to be found within the older andesite.

I cannot admit the intrusive character of the andesite of the Tom
Reed, as the bottom levels show a nearly horizontal contact between the
andesite and a basic rock which may possibly be an earlier flow or a
remnant of the Paleozoic sediments. But the latite on the hanging wall
is almost certainly an intrusive. This latite is green and chloritie, but
the microscope shows it to be a nearly normal biotite latite.

Mr. Schrader notes that the gangue was primarily mainly calcite
and dolomitic carbonates, but these minerals have been largely replaced
by quartz and adularia. I have observed that the greater the amount of
quartz after spar, as a rule, the richer the ore. Lower levels observed
show a constantly decreasing amount of quartz with uniform decrease in
the gold content. At depth the vein filling seems to grade into a pure
spar. Bottoms of well-developed ore shoots show very little replacement.
There is no questioning the continuance of the main fissures to greater
depths than will ever be opened up. The real question is whether there
will be a limit to the barren calcite zone and the conditions favorable to
replacement again exist.

As to the vertical horizons, the richest ore ever mined in the district
was found between 200 and 300 ft, in depth.

At the bottom of p. 217, Mr. Schrader outlines a general rule to
guide the operator in search of ore, with which I am heartily in accord.

If a given vein or vein system in the district shows the quartz pseudo-
morphic structures, etc., mentioned, its development is an excellent
gamble. But so far the caleite veins have proven too uncertain to be
very safe.

A condition frequently observed is the occurrence of basalt plugs,
often found on the strike of the main fissures. These plugs break up the
continuity of the veins, sometimes reversing the pitch and causing other
freaks. Some of these plugs come to surface and may even spread as a
capping over a considerable area. Others do not reach the surface. Ba-
salts secem to be good things to stay away from.,

The accompanying cross-section through the Tom Reed zone may be
of intcrest.

It will be noted that the main fissure is the line of a strong fault.
While the amount of throw of this fault is not known, it is probably about
900 ft. . The physical character of the rib of andesite on the hanging wall

\

DISCUSSION 231

of the ledge at the 900-ft. level is very similar to that of the moﬁ.; wall at
or near the surface. No further evidence is known to the writer as to
the amount of the throw. . .

The fault plane marked through the vein filling is a vo.ma mineral slip,
very regular and distinctly traceable. I recall the .mwmﬁ time I observed
this slip. A raise had been driven carrying this slip as a foot and as I
climbed through the raise I thought it had been concreted, the sz. was
so smooth and even. Deep vertical striations are the only irregularities.

The latite shows an intense crushing action wherever opened. H.u
early work it generally appeared that the latite was the line of a main
fault, but finding andesite on the hanging wall opposite a lower rock on
the foot rather disproves this theory. .

The andesite found on the hanging wall of the latite does not appear
to be the same andesite within which the ledge occurs. It may ..om a
glassy phase of the biotite andesite, but probably itisa more d.mma <m2a€~.

Angular inclusions of the andesite have been found ﬁ:ﬁ:d ﬁ.wo latite
50 ft. from the actual contact. This seems to be characteristic of the
latite andesite contacts in this zone. .

Microscopic examination showed a resorption by remelting of ﬁ.g
phenocrysts within the border of the andesite on the foot of the latite
intrusion. . .

All of the rocks show an intense hydrothermal dction. Huwwonsmz.%
all of the specimens collected were too highly altered for accurate mmﬁmnB.T
nation. All but the latites show high oxidation. Pyrite in fine cubes is
the strongest characteristic of this latite. : .

The drawback to mining is the high cost of prospecting, but when it
is remembered that one United Eastern will pay 6 per cent. on 50 or more
well-financed prospects and one Tom Reed will do over twice as well, the
gambling chances will not seem so discouraging.

Jou~x B. Prarrs, Hawthorne, Nev. @oBScaomaos. to the Secre-
tary*).—I will confine my remarks to the Oatman district and to two
points in which my ideas are in opposition to those of E.H.. Schrader.

First, regarding the older andesite (or earlier andesite), I :oﬁ.o that
Schrader admits that this formation has greater importance in the
district than he allotted to it in his former report on the district. Schrader
was the first to describe the older andesite, and it is for him to say s&ﬁ
it shall include, but in my work I have taken it to'include o<9.§r.5m
between the Palcozoic and the base of the green chloritic andesite.
Between these limits may be found not only the rock described by
Schrader near the Vivian mine, but a number of variations ?oz.y this
type. The rock is always light gray in color and is :ﬁ:.dw always in the
form of consolidated tuff, or breccia and tuff, but sometimesappearsas
hard uniform lava flows. I was able to trace this formation on the sur-

* Reeeived Jan, 2, 1917.




232 GEOLOGY AND ORE DEPOSITS OF MOHAVE COUNTY, ARIZONA

face from a point near the Ivanhoe mine to a point several miles south
of the Black Rangemine, a total distance of about 8 miles. In some places,
notably near the Gold Range shaft, the beds of tuffaceous andesite are
intercalated with thin beds of limestone. Theolderandesite bedsmay often
be distinguished from the overlying formations by the difference in dip.
They dip from 15° to 20° eastward and the upper lavas dip from 4° to
5° eastward. The upper surface of the older andesite forms a wavy
contact with the overlying andesites, indicating a former rolling surface
in an advanced stage of erosion. This indicates a long time interval
between the cruption of the older andesite and the succeeding eruptions.
It would seem that there was first a scries of island volcanoes followed by
quict and elevation into continuous land. After a period of erosion and
tilting, volcanic activity broke out afresh in the eruption of the green
chloritic andesite and after a short period of quiet, the latites. After
another short period of quiet the rhyolites were intruded in the form of
thick dikes and stocks. v

The second point has to do with the genesis of the orebodies. Schrader
regards the profitable ore as the result of secondary enrichment, and
says, on p. 216: “The gold was probably precipitated in large part

~along with the manganese dioxide.” Statements similar to this have
been made by a number of writers. So far the only tenable hypothesis
to explain secondary enrichments in gold deposits is that proposed by
W. H. Emmons. His idea is that manganese dioxide acts on chlorides,
setting free chlorine which acts on any gold present, forming gold
chlorides. These being soluble in cold acid water, are carried away and
precipitated on the first reducing agent or alkaline substance encountered.
It is evident that the gold deposits will not be found with the manganese
dioxide but with the precipitating agent. Miners working in gold veins
containing rich bunches in the oxidized zone are familiar with the idea
that the gold will be found in the iron-stained quartz and that the black
manganese stains indicate barren spots. It is evident from the chemical
nature of calcite that gold chlorides cannot form in its presence, and that
it can only act as a gangue for secondary gold when it is absent from the
greater part of the vein that held the primary gold, both from the vein
matter and from the walls, .

It is unnecessary to enlarge on the application of the above principles
to Oatman veins. There the wall rock is so calcitic that it will effervesce
with weak acids, as limestone will. The gangue of the largest veins,
including the most important so far found, such as the United Eastern,
The Big Jim, and the Aztee, contains rather more calcite than quartz.
It is, therefore, evident that any secondary gold deposits must be
extremely localized and relatively unimportant.

The rhyolitic intrusions scem to he a more probable source of the
gold-bearing quartz than the latites. Gold and silica dissolved with
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alkaline sulphides could have been driven off from themn through cross
fissures and the more permeable andesite beds, passing outward and
upward until they encountered andesite dikes in the case of the prominent
siliceous outerop veins, and calcite bodies in the case of the three large
mines previously mentioned. Incidentally, the finding of these large
non-outcropping orebodies does not favor Schrader’s idea that the
siliceous outcrops are a guide to the finding of profitable ore. Also, a
number of cases might be cited where prominent outcrops have proved
to be the tops of unprofitable veins.

Joun CARTER ANDERsON, Kingman, Ariz. (communication to the
Secretary*).—Trom an extended study of the Oatman and Sceret Pass
districts of Mohave County, Arizona, I belicve that the genesis of the
ore deposits, in most cases, is directly connected with rhyolitic intrusions
later than the Tertiary flows; and that the developments of the future
will prove these intrusives to be the primary source of the ore.

In support of this opinion I will instance the Wilhelm-Eelipse dike
in Secret Pass and the Murdock, Nellie, Black Range dike and ledge in
the southern part of the Oatman district.

The Wilhelm-Eclipse dike is a very fine-grained light-colored siliceous
rhyolite dike with a strike of N.45W. traversing the full length of the
Secret Pass district about midway between two major faults which
mark the easterly and westerly boundaries of the district. These faults
have lifted the block between so that erosion has exposed the pre-Cam-
brian granitic complex which underlies the range. The geological condi-
tions present on surface are, therefore, analogous to what would probably
be the 2,000-ft. level of- the Tom Reed mine in Oatman, or several
hundred feet deeper than the deepest opening in that mine. From the
Wilhelm group of claims in the southeast end of the district, where the
granitic complex is best exposed, to the Nancy Lee mine at the other
end of the district, the surface rises several hundred feet. About one-
third of the way from the Wilhelm to the Nancy Lee the granite is over-
lain by the green chloritic andesite. The dike is opened by several shafts
from 40 to 200 ft. deep, the deepest being on the Eclipse claim just below
the contact between the andesite and the granite. In every opening ore
has been exposed. The gold is all fairly coarse as compared with the
Oatman gold and some seams and streaks of high-grade have been cut
which show wire gold up to 14 in. in length. .

The high-grade ore is usually found in the rhyolite along the foot-
wall contact. In the high-grade the gold occurs principally along seams
and fracture planes in the rock, or in recementing quartz veinlets show-
ing visible free gold. A cross-cut from a 50-{t. shaft on the Wilhelm
cuts 45 ft. of rhyolite which is very much shattered and open, with a
great deal of manganese dioxide in shrinkage cracks and fracture planes,

*Received Feb. 14, 1917,
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! and carries from a trace to several dollars in gold. The rock is heavily
impregnated with hematite, which is clearly pseudomorphic after pyrite;
and carries the best values where least altered and the poorest where the
manganese is most abundant. At the Nancy Lee, ‘where the thickness
of the green chloritic andesite above the granitic complex is several
hundred feet, the dike cuts a qudrtz and calcite cross-vein similar to
those of the Oatman district, some good values resulting in the quartz
vein near the intersection. ﬁ

Similar conditions are being disclosed by the development of the
property of the Murdock Mining & Milling Co.in the Black Range section
of the Oatman district. Through the kindness of Mr. Porter, the General
Manager, I have been able to learn of the results of their underground
work. ;

The Murdock property is situated just southwest of the Boundary
Cone and covers the extension of a mineralized rhyolite dike. FEast-

e ward from the end line of the Murdock the dike is largely covered by

wash in its course through the property of the Oatman Syndicate. Still
farther eastward its place is taken on the property of the Nellie by one
of the typical quartz and calcite veins of the district.

h The country rock at the Murdock is the older, or basal andesite, which
rhyolt= directly overlies the pre-Cambrian granitic complex. An exposure of

.

,.m mtvd?t the granitic complex is to be seen just south of the dike. A cross-cut
& feo L on the 800-ft. level from a shaft sunk in the hanging-wall andesite, after

.wﬁ...h ‘+, DPassing through 82 ft. of rhyolite and a 12-ft. contact ledge on the foot
_ i, M\ o«  wall, cuts the granite. At the Nellie the country rock on the foot-wall

gvenire - side of the vein is the basal andesite, while the shaft sunk in the hanging
ales vos wall was in the next higher flow of trachyte for 250 ft. There is a
% cross-fault between the Nellie and the Murdock and the block in
: which the Nellie is located is relatively downthrown with reference to the
Murdock.

The rhyolite of the dike on the 300-ft. level of the Murdock is keavily
impregnated with hematite and assays low in gold for the full width.
The character of the rock, the mineralization, and the gold content are
exactly similar to that in the Wilhelm-Eclipse dike coming from the same
geological horizon. In both instances the gold is free, relatively coarse
as compared with the gold in the producing mines, and is contained in
the heart of the hematite.

At the Nellie, the vein filling on surface and where cut on the 350-
ft. level is largely caleite and a pseudomorphic replacement by quartz
and adularia; but one specimen from the 350-ft. level, said to be from the
highest-grade streak cut, was quartz and rhyolite impregnated with
hematite and identical in chacacter with the rhyolite of the Murdock.

As the dip and strike of the dike on the Murdock and the vein on
the Nellie are practically identical and the connection can be traced on
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surface, I believe that a rhyolite intrusion, exposed by the deeper erosion
on the Murdock, came up along a preéxisting fissure already filled with a
calcite vein filling and that the solutions emanating from the dike were
the agencies by which the calcite was replaced wholly or in part by quartz
and adularia and the vein filling impregnated with auriferous pyrite.

This connection between the rhyolite dikes and the quartz and calcite
ledges of the district cannot elsewhere be traced so conclusively, as few
rhyolite dikes have been exposed by the erosion in the areas covered
by the Tertiary flows. In the eroded areas, as at Secret Pass, however,
the intrusive dikes are as frequent as veins in Oatman, and I believe that
deeper development in Oatman will result in discovery that the ore-
bearing quartz and calcite-filled fissures connect in depth with rhyolite
dikes having a primary auriferous pyrite in the body of the dike; and
possibly a richer contact vein between the dike and the granite.

In drifting along the contact vein exposed on the 300-ft. level of the Mok qov
Murdock, accordinig to Mr. Porter, alternating small shoots of rich and yiyolit s
lean ore have been cut; the face of the drift for several feet of advance at «duimy
times averaging as much as $50. Specimens of this ore appear to be ¢t
composed largely of brecciated and recemented rhyolite, similar to the Povdock
high-grade ore from the Wilhelm-Eclipse dike, and show free gold in
hematite and in the recementing quartz veinlets. It is probable that at
points of greatest shattering, as at intersections and crossings, this
recementing will be sufficient in extent to form good-sized shoots of
high-grade ore. 4 . .

Further evidence in favor of the rhyolite as the source of the primary
ore is found in certain gilicified flows which carry low values wherever
sampled. The average of a number of samples recently broken by the
writer at random from a silicified surface flow of rhyolite over four claims
was 82¢. per ton. ~ 04 oz/7.

What the tenor of the primary ore will be, it is impossible to say, as
the oxidation of the pyrite, and possibly the impoverishment of the
primary ore, extends below the deepest workings in the district. There
are undoubted evidences of leaching and reénrichment in the higher
horizons of the veins, probably as a result of the percolation of surface
waters later than the original deep-seated oxidation of the pyrite. A
similar leaching of a portion of the gold in the primary ore may have
accompanied the oxidation of the pyrite to depths as yet unknown. The
nearest approach to an approximation of the value of the primary dre is
found in the values cut in the body of the dike at the Wilhelm on the
50-ft. level and the Murdock on the 300-ft. level, and I believe that the
values which will be found below the present water level of the Wilhelm
will be higher than those in the cross-cut on the 50-ft. level.

With reference to the pyritic andesite cut on the 700-ft. level of the
Gold Road mine indicating the near approach of the sulphide zone, it is
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my observation that this pyritization of the green chloritic andesite is
characteristic of the wall rock, usually on the hanging wall, in & number
of instances, and the unoxidized pyrite extends practically to surface,
where that formation is exposed on surface. Among the places where I
have noticed this occurrence of pyrite in the wall rock is the cross-cut
into the hanging wall on the 200-ft. level of the Black Eagle mine of the
Tom Reed, in the hanging wall of the 300-ft. level of the main Tom Reed
mine, in the cross-cuts on the 300-ft. level of the Oatman Amalgamated
and in two places in Secret Pass. The oxidation that has taken place
~in the veins to an unknown depth seems to have had little effect on the
pyrite in the wall rock. This is probably due to the fact that 25 water
of the district is almost wholly confined within the walls of ayo vein
itself. In only one instance that I know of does the
carry gold minerals. That is at the Orphan group of claims, bcﬁ. ﬁ e
Secret Pass Gold Top Mining Co., in Secret Pass. Here the ore from a
winze which enters the pyritic andesite at about 50 ft. carries $8 in gold.
This is the property spoken of by Mr. Payne. The mineralizing
solutions here have come up along a major fault which marks the westerly
boundary of the Secret Pass district, spreading out irregularly into the
wall rock. Several thousand dollars worth of high-grade ore from a
shallow glory hole were milled in a two-stamp Tetrault mill by leasers,
and a considerable tonnage of surface ore running from $8 to $15 per ton
in gold was opened up. This fault is later than the Tertiary flows and

the rhyolite intrusions which it cuts. It is easily traceable for several ,

‘miles and just east of the Orphan mine has lifted the pre-Cambrian
granitic complex to a contact with an andesite later than the green chlori-
tic andesite, which in Secret Pass immediately overlies the granite. The
granite on the foot-wall side is irregularly mineralized, and in several
places high-grade gold ore has been found in prospect holes.
One other ore occurrence in Secret Pass is worthy of particular notice.
A rhyolitic dike of a somewhat coarser texture than the Wilhelm-Eclipse
dike and having a strike of N. 85 W. which is paralleled by the major
fault marking the easterly boundary of the mineralization of the district,
has mineralized the granite for from 25 to 35 ft. on each side of the dike.
- The granite is stained a deep red by iron oxides and a sample across 23 ft.
‘on the foot-wall side of the dike at a depth of 12 ft. assayed $4 in gold.
No deeper development has yet been undertaken on this ledge.
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Fuel in Turkey

BY LEON DOMINIAN, NEW YORK, N. Y.

" (Arizona Mecting, September, 1916)
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" I INTRODUCTION
ApArT from local needs in the country’s development, the interest
attached to Turkish fuels grows chiefly out of the importance of the
railway industry in Asiatic Turkey. . Geographical conditions make of
the tracks in this region the most essential link in a chain of world-girdling

lines. By its position Asia Minor can be likened to a bridge in the -

through routes destined to connect European factories with Asiatic and
African markets. .An uninterrupted right-of-way from points in central
Europe to populous Indian cities must necessarily pass through the valleys
of Anatolia. Crossing thence the Taurus Mountains, its natural passage
is indicated as the Mesopotamian lowland and the shores of the Indian
Ocean. Similarly, land connection between Europe and Africa can be
obtained only by passage through Asia Minor, Syria and Palestine.

The occurrence of fuel within an area of such significance from the

t Part of the notes on Coal have already appeared under the writer’s name in The
Coal Monograph published by the Twelfth International Geological Congress, Theso
arc presented here in revised and amplified form.
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ART. XXXVI.—On some Q. the Mining b??.ea,a\. Arizona near
the Rio Colorado, with remarks on the Climate, de.; by B,
_SILLIMAN,! . . .

Jtinerary and characteristics of the Mojave Desert.—In July,
1864, I visited the Colorado river for the purpose of sceing some
of the mineral districts near Fort Mojave. The route followed
was from Los Angeles in California by the Cajon Pass and Mo-
Jjave Desert to Fort Mojave. After leaving the &E&s& of Co-
camunga the journey is made by encampments. T'he distance
from Los Angeles to the Colorado is about 250 miles, which we
made in nine encampments. Tew of the stations on this route
are laid down on any of the published maps, and arc generally
watering places only, the whole distance being an uninhabited
‘wilderness, nearly destitute of the means of supporting life,
The Mojave desert is entered at the summit of the Cajon Pass,
where the road passes through a dug way in masses of sand-
stone, upturned w&m of, probably, Tertiary age. The highest
point of this passis (by barometer) about 4000 feet above tide,
and is distant about 25 miles from Cocamunga vineyard, The
Mojave river is passed at the ‘ upper crossings,” about 20 miles
from the ‘Toll Gate’ of the Cajon Pass, and at an elevation of
about 2650-feet. The Mojave river, as is probably pretty well
known to most readers, is a river in name only, existing, so far
28 it has water at all, as a series of lagoons with long intervals
where' not a trace of water can be mog_m. "At. the so-called
uc.a %opm before the National Academy of Sciences at Washington, D, O, January,

§.%ﬁ.mﬁlmugﬁmﬁﬁ.#rus.zasprbn»«.gmaa.
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‘ Upper Crossings’ it is seen a few inches deep, flowing with a

gentle current eastwardly over a pebbly bottom, but disappear-
ing in a short distance, and never appearing again as a running
stream. At the Fish Ponds, Camp Cady, and the Caves, the water
re-appears but only in stignant or. torpid pools. - The line of

the river is however perfectly well marked by rounded boulders -

and smooth river shingle, and along its dry banks grow some
shrubs of which the the so-called willow (a bignoniaceous plant
with ‘narrow willow-like leaves) is the most conspicuous, and
titore rarely the Mezquit bean of the Mojave Indians (Cercidium
Floridium). . o

. The rough road, often very difficult for an ambulance; follows
the dry bed of this so-called river, the grade being pretty stead-
ily downward from the ‘Pass’ to Soda Springs, 150 miles or.
thereabouts from the Toll Gate.® At Soda Springs the barome-

ter stood at 29-856 inches, being the lowest point 1n the desert of

the Mojave, and differing, by the mean of my observations, only
0-195 in. from the level of the Rio Colorado at Fort Mojave.

Soda Springs marks the site of an ancient lake, the surface of
the saline plane being as level as the sea. A powerful spring
of calcareous water breaks out on its westetn margin, o:E..mma
with sulphate of lime, and bearing, among the ignorant guides
of these desert regions, the reputation of containing arsenic or
some other deadly metallic poison. 'We drank freely of it, how-
ever, with no ill effects to man or beast, and were very glad to
obtain so potable a water after several days of great dearth of
this essential of comfort, ; . .

The term ‘Soda Spring’ is a misnomer, as the water is desti-
tute both of carbonic acid and’ alkalinity (it did not affect red-
dened litmus) ; has doubtless received its name from its bright
sparkling appearance, so much in contrast with the green
stagnant water of the ‘government holes,’ or' wells, dug by the
roadside for the supply of travellers, . i

A gigantic fly abounds at Soda Springs and Marl Springs.
They were such an annoyance to our animals as to compel us in
cach case to movg on before we were ready, to avoid the tor-
ments they ?anm.m on the poor beasts with their sharp lancets,
drawing blood every time when, with a droning sound like that
of a humble bee, they struck the skin. They seem to attack the
animals in preference to men; as none of our party suffered from
them, . . . ; ‘
From Soda Springs—'the sink of the Mojave”—the .H.oumu..
going toward the Colorado, rises in 25 miles to  Marl Springs’

* An ndventurous pioncer on the outskirts of civilization has erected a toll gate
just before entering the Cnjon Pass, where he exacts a fee of all passers in return
Tor some labor bestowed upon the road at that point; this ¢ black mail” is cheerfully
paid to tho self-constituted supervisor,

April, 6983 | 0011 | 8001 || 83 | 102 87 52 (] 60
May, 7364 | 8029 | 7804 85 102 2 62 0 | 60
June, 1740 | 9910 | 87'10 88 | 106 08 68 88 72
‘| July, 84-23 [106-09°| 98:38 94 [ 111 102 18 101 01
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nearly 8000 feet, and “thence in 18 miles farther, at ‘Rock
Springs,’ it reaches an elevation of nearly 8800 feet above Soda,_
Springs. _From this point it rapidly descends again in 28 miles
to Pah Utah' creek, about 1800 feet, and: from that point the
grade is rapidly descending to the Rio Colorado at Fort Mojave,
falling in 24 miles a little over 2000 feet, = ... . ok
Climate at Fort Mojave and vicinity.—Dr. John Stark, Post-
surgeon” at the military station, Fort Mojaye, has. kindly fur-
nished me.with a copy of his record of ‘temperatures kept at
the fort for one year, from Nov., 1868, to Oct., 1864 The fol:
lowing t-ble of monthly averages; prepared rw me from Dr;
Stark’s observations, for the three- daily periods of observation,

is of interest in this connection,

 Table showing the mean monthly temperatures Sor one year, and also the
.. mazima and minima at Fort Mojave, Arizona, very near Lat. 35°,

MEANS, ‘ MAXIMA, MINIMA,
Tam | 2po ) Op M (7.0 S0 3x | OF.on |7 4, o, 2p. M (9P M.

_ 136, o o o - o 0 0 o ° o

November, | 4896 | 72:50 6876 63 86 76 38 b4 46
Ug_mm.._ ber, ' 42:02 | 65 53 96 67 |- 62 86 | 58 49
h:::.:.%. 4097 | 6868 | 58'38 62 80 70 31 56 43
February, | 5281 | 78:48 | 6306 69 90 "M 28 | b6 43
Murch, 5212 | 8000 | 64'85 68 20 5 41 0 67

August, 8735 106:67 | 9748 96 [ 115 | 104 79 99 87
September,| 76:30 {100-80 | 8808 88 | 108 97 (1] 90 79
October, ! 6209 | 8¢22 | 7229 14 | 100 83 46 70 59

From this table December is seen to be the month of lowest
mean temperature, although the minimum degrees of heat are
seen in ganuary and February. . o

The greatest heats are found in July and August, when the
temperature is seen 10 be most remarkably uniform, the maxi-
mum being in fact almost identical for the three’ daily periods
of ‘observation respectively throughout, while *at 2 P, 3. the
minimum temperature reaches the remarkable extreme of 101°
in July, and 99° in August? _ B ,
~ In the San Francisco Distriet, Arizona, the maximum temper-
ature observed by me in August was 101°, 7 ' o
~ 3 «No rain of any consequence,” says Dr. m::.FM % falls a.:__mn post except during
the months of July and Augast, though heavy rains are of yery frequent aceurrence
in the surrounding hills. The rain gunge has not been regularly kept at this post,
but I estimate the mean amount of rain for the. years of observation to be about
four inches, R ,

“At Fort Yuma, near the mouth of the Rio Colorndo, accurate nbservations
show only three inches of rain for the year. Snow has not fallen in this valley
since I have been here, now two years, . : :

*The atmosphere, of course, is very dry, dew never being seen. ‘Tn view of this
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The barometer (aneroid) at Fort Mojave was noted in my

iournal as 2955 to 2975, At Allen’s Camp, San Francisco
.%Wﬂmwr »:.. was 28193, average of twelve observations between
July 26th and Aug. 1st, the greatest difference g:.m.. 066,
The highest temperature noted in the sun was 120°F., at San
Juan Camp, (ber. 27:65), Aug. 6. In the sand the mercury rose
to 136°, and eggs are coagulated by burying in the sands'in 20

- or 80 minutes exposure.

" The wel-bulb -thermomeler, which was observed thrice daily .
during ‘our journey out E.:.w back, indicated all through: the Mo- -
jave Desert and the Colorado regions a remarkable .%wa,nmm,,..o.n .

© !

the air, A few exhmples will serve as illnatvations. - .-
uly jave P M ir 104°, wet-bulb 66, dif..838°

us_..w ww.«. ze:é..ﬁowa;. um M., air L wet-t . 28, fieae
« 90, Fort Mojave,  “ “wl08 % 75 « 83

“ 28, Allen’s Camp, - .
Aug. r.uc miles south of Fort Mojave, “ 109 w73 “ 86

Even at night this difference was very remarkable, sometimes
as much as 20°, thus:

Aug.18, Forks of Mormon Road, 9% ». u,, air 82°, wet-bulb 60°, m.m.»... 22°
“ 14, Cottonwood, 9 P. M., “n76 % b9 17

The 2 P. M. observation rarely gave less than 20° difference

" between the wet- and dry-bulb thermometers. )

Llot wind $torms, or sirrocos, are not unfrequent in the desert
and on tho Colorado. I find this mention of ono oh_. theso sand
storms on the desert in my notes of the journey. *Soon after
we had spread our blankets at a ‘dry camp’ on the plain, about
9 p. M. we heard a roaring sound coming up from the south like
the sound of breakers on the shore. As the noise came nearer
the resemblance to the roar of the ocean increased, and presently
the blast struck us hot as the wind from a furnace, bearing
along with it a blinding and almost stifling hurtle of sand, pelt-
ing the skin like hail.” In vain did we seek to shut it out by
covering the head with our blankets, It sifted through all our

defenses, filled the hair, was inhaled by nose and mouth and’

itted in the teeth, making the skin feel like sand-paper, while
w”w M pressive heat was %mma ten-fold worse by our efforts to
SSEMo the sand by burying our heads under blankets. It
seemed for a timewas if we should be buried alive under the

d nothing in saying that a more healthful and henling climate for those
“.Mﬂwm.“mﬁw”.%n that m.diw..«m:.o«ﬁ.. phthisis, could not be mmm.aom.. These cases
scldom present themselves, and then only among emigrants.  With simple remedies
nature immediately restores good health. 1 should be glad if this fact du".o..m E%...c
generally known to those suffering from this disease in eastern cities. :

«] am now stationed here about two years and have not had a death among the
troops during that period; evidence that good health is our epidemic,

«1015 % MO % 81F

L~a
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T eie g ' drifting sands, but in about an hour the violence of the storm

abated, vivid lightening and powerful thunder to the east of us
succeeded, and, an hour later, a dash of rain for a few moments,
. Just the outer skirt of the thunder storm, but enough to drive
me to seek the shelter of the ambulance. e
At Fort Mojave we experienced another similar wind:storm
with the temperature over 100° occasioning more annoyance
from the scorching effects of the powerful hot wind.. " :
The officers at Fort Mojave assured us that these hot wind-
storms blow sometimes with great violence fyr a whole weck,

when it is impossible to go ‘abroad; men and animals being -

liable to be lost if overtaken on the open desert, as it is then no

“- longer possible to observe the way, gain @ shelter, or find water,

the Tatter difficult muoﬁwr_ under the best circumstances.”

b:.wsomomrm_..oomfom@o_omwomz.oEo._.pébmwoa._ioa_m
extend this paper beyond its proper limits, =

Sax Francisco Disrricr.

S.tuation and approach.—The San Francisco Mining District is
located upon the eastern side of the Colorado river, Allen’s Camp,
about the center of the district, being stated as 113 miles from
Fort Mojave. Allen’s Camp is situated upon Silver Creek so

- -called, a dry arroya which divides the San Francisco District into

.two nearly equal parts. Measured upon the course of the river,
“this District extends about twenty miles, or ten on each side of
Silver Creck, from north to south, In the other dircction, from
onst to west, tho District oxtends about ten wmiles, tho eastern
limit being the first range of mountains, of which the most con-
spicuous point is known as Boundary Peak.

Qeneral Features and oulcroppings of the Mineral Veins.—The
observer is struck, upon entering this District, with the singu-
larly wild and fantastic outline of its bounding mountains and
intermediate ridges; he learns with surprise that the bold and
serrated peaks stretching from east to west, and rising, now in
delicate needles, and again prolonged in acute ridges, are the
outcrops of gigantic quartz.lodes, among which are seen con-
spicuously the Moss lode on the north,—the Skinner and Par-
sons on the south. The general aspect of these outcrops is dif-
ferent from that of those seen in any other portion of the
Great ‘American Desert that I have had the opportunity of
examining. Whether from the influence of volcanic heat .or
of :asommgaa causes, or,—which is more probable—of both
combined, the pmﬂoon of these great quartz ridges is more rug-
ged than any others which we have observed. The general
course of the lodes in this District is that of pretty strict paral-
lelism to the east and west magnetic equator, the deviations
from this course seldom exceeding 4° or 5° by the compass,
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This is true of by far the greater number of all thé¢ outcrop-
pings in the District. There is another set of lodes, however,
much less numerous than the first, whose general direction is
northwest and southeast, or more exactly N. 20°. W.: these
lodes, if prolonged, must obviously intersect, at certain points, -
some of ama east-and-west lodes. They differ not only in their
course-and direction, but essentially in their mineralogical con-
stitution, "The first series, the east-and-west, are quartz lodes,
characterized by the presence of feldspar and fluor spar as the
peculiar associate minerals; showing also rather rarely at sur-
Jace metallic sulphurets and free gold. The second set of lodes
may be called calcareous, being composed to.a great extent of

magnesian carbonate of lime_or dolomite, flanked in some cases

by quartz linings with polished walls, and as a general rule quite
barren and unpromising in their outerop. The Virginia, Olive
- Oatman, and Buffalo are conspicuous examples of the calca-
reous lodes. A third class of lodes is observed in the San
Francisco District whose main direction is northeast. and south-
west. This class -is very small, not including more thah three
or four, namely, the Pride of Mexico, Triumvirate, Wright, and
Morning Star. . : .
Liesources in timber and water.—San Franeisco District, like all
the neighboring regidns of the Colorado, is entirely destitute of
timber, and at present is very imperfectly supplied with water.
- Timber is said, however, to exist in considerable abundance,—
cotton-wood, cedar, pitch-pine, and nut-pine,—on or near the
banks of the Colorado, within 100 miles of Silver Creck; at
points from which it can be brought at a moderate cost for the
supply of fuel and mining timber to meet the future demands of
this district, . .
~ When we remember the experience in Nevada, especially the
dearth of water on Mt. Davidson, in the early history of mining
on the Comstock lode in Virginia City, and its present compara-
tive abundance there as the result of mining operations, we are
encouraged to believe that a similar result may be expected in
San Francisco District, especially since the very limited explora-
tions which have been" carried out here have resulted in the
discovery of water even in the driest situations, - ..

This region is liable, like all the adjacent semi-desert districts,

to sudden and wviolent storms of rain and wind, which may, as we
had occasion to observe during our residence at Silver Creek, in
a. single hour, convert the dry arroya into a broad and roaring

‘torrent, sweeping everything before it; while a few hours after

scarce a trace of the inundation remains beyond the sand bars
and pools of slime which a few days 'sun reduces again to the

condition of dust. Wells sunk along the line of these dry
water courses find an abundant supply of water at a few feet

By Silliman on the Mining Districts of Arizona, 295

_m.._03§mm=~.mg8Evmor&%os: ru_&v.
:. WMwmgsmwvcmmm. m.moaoEon amumogz..«. mo.oa
- #Saline or alkali incrustations—Like all- other re ions-

- Great American Desert the surface of this District mumpgmn.%“.:mww
- charged with saline substances familiarly known as “alkalj;"

salts derived from the decomposition of the alkali .minerals of

the porph yritic and voleanic rocks which characterize the region.
It. is the "solution of these substances ‘in the ‘drainage waters
which gives most of the s rings in this section those %a_aamce..

properties known as alkalinity. It is to be observed that the -

water which will flow from tunnels and nr,s».u. excavated here

- in the processes of mining, will possess little or none of the quali.

ties belonging to the surface waters which dissol

s belo the surface v ol olve away fro
every main-fall the soluble saline matters that capillarity wa.m@nm
by the powerful evaporation of a semi-tropical sun, concentrates
wcv.ma ,ca_a mE.m.ma %m Em earth. This evil of bad water may there-

re be expected to disappear with the actiye ti
E_m*_«.ﬁ oo ol Pp ar with, aa.ss prosecution of
- Olinate and healthfulness .Id:mm.._m_w..oio& head the cli

[ ] e clim
of the Colorado has been characterized, The San u.amuamuww

District, being elevated some 1500 feet above the river, is less -

fervid during the hot months, the tem . i

, ! , ¢ perature averaging abi
ten degrees less than at Fort Mojave. The months of %E_M J _m.w_..
and August, are, however, extremely -hot, and all active work.

in the open air, unless in the early :.oz.:.m or at evening, is in-

terdicted, the temperature ranging in the nejghborh OF
The air is extremely dry, mcm em 40° at z:m_.am :uaw_mwmm.m_m,cmw
ference between the wet- and dry-bulb thermometer. ~This cir-
cumstance favors exertion by lowering the temperature of the
human body. Deep mining will, however, offor g refuge from
the: tropical summer heats, rendering labor agreeable and sup-

‘plying also water of a lower temperature and botter quality -

a:ms can be M.c_“usm at the surface. r, -

~In point of healthfulness no region can be ‘mare fre i

] t of g ) ) e from dis.

eases than this, I ascertained by enquiry from the physician at

%m:n military post that there were literally no climatic diseases
nown on that portion of the Colorado.*” Malaria is unknown

and fevers equally so; chronic diarrhea occurs rarely, and then

is traceable to causes independent of climate. This healthful- '

ness may be considered as nature's compensati

privations incident to this fervid Bmmom. ewwuaw.“%nﬂ%uwm MWM .

urinary organs, due to the use of the saline waters of the desert,

disappears immediately upon the use of the river water or any
..o@p.. pure water, and is always under the control of vegetable

acids and of moderate doses of alcoholic stimulants, -

¢ See note (8), page 291,
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Cost of transportation and labor—The important ‘elements of

cost in mining upon the Colorado river and its adjacent distriet
 are labor and freight. The former is found to be about the same
as in Virginia City and Nevada territory generally, viz., from $4
to $5 per day. So far as present experience justifies an opinion
—no considerable -amount of active mining having been done
here—there is no dearth of labor. Most of the miners who have
gone to this country have gone in the capacity of “pros ectors”
or adventurers, and are to a great extent owners of ¢ aims as
well as laborers. This isin accordance with the general expe-
tietice of -all new mining districts on the Pacific coast. These.
bold aud adventurous men have often been the pioneers of - dis-
covery, and sitbsequently the authors of the laws and regulations
of the mining districts which their owh sagacity and industry
have developed, and in the organization of which they become
oofficers as well as co-laborers. : o T W .
Freight, by sea from San Francisco, costs now about four
cents the pound, or eighty dollars a ton. The cost by land
over the Mojave Desert is much greater; and nothing but the
saving of time will justify the use of the Los Angeles route,
and then only for the lighter descriptions of freight such as food
and the smaller mining supplies. m‘ra time by sea up the Gulf
of California is about three, not unfrequently four months.
Over the Desert the time by government teatns is 78 days.from
Wilmington or San Pedro ‘to Fort Mojave.: The navigation of
the Colorado is continually improving, especially by the intro-
duction of a class of steam vessels better adapled to this ser-
“vice. The shifting sands of the river, and the bigh tides—about
25 feet at its mouth—will, however, always make this naviga-
tion difficult and uncertain ; and the low water of the river in
the winter months occasions not unfrequent interraptions in the
navigation. All these causes continue to render it highly desir-
able to improve the Mojave desert road ,cw the establishing of
more ftequent watering stations, a thing elieved to be quite
feasible,—and by the improvement of the road itself by the re-
moval of obstructions. ;
The agricultural capacities of the bottom lands of the Col-
. orado remain to be developed. The Indian tribes now resort to
- them' for the growth of corn, wheat, beans,—of most excellent
quality,—yams or sweet potatoes, melons and pumpkins. The

native Mezquit bean (Cercidium Floridium), and ‘the ‘screw:

bean’ (Strombocarpa pubescens), frnish excellent food for ani-
mals, and is largely consumed by the native tribes for their own
support. There can be little doubt that both corn and other
grajns for stock can be raised here for the wants of a consider-
able population, as well as all the esculent vegetables and most
important fruits. A$ present the best lands are occupied by the
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Indiaps, from whom, by purchase or treaty they can soon be ob-
tained. - In respect to agricultural capacities this region. is more
favored than most of the mining districts of Nevada, and may be
in M moomMMmqmm nouwaumm M_mﬁ.mnvwonanm. T
eneral features of the Geology of the District and successive -
epochs of eruptive rocks.—The E%m.\. of this District are MMMHW
sively porphyritic or voleanic. The porphyry consists for the
most part of the feldspathic variety, the crystals of feldspar
being implanted in a violet or lavender-colored paste of various
shades, Like most of the porphyries observed in the great
American desert, for example at Virginia City and at Esmaeralda
at Bodie and in the Mojave desert, these rocks yield to Atmos:
heric influences, either crumbling into incoherent masses or
treaking away into acute and fantastic cliffs, The porphyries
in the San Francisco District are of at least two distinct epochs.
Along the right-hand branch of the arroya of Silver Creek for
the distance of a mile or more, occurs an olive-green, some- -
times leek-green porphyry, in which are imbedded—Tlike bould- -
<8 in a conglomerate—large masses or fragments of the violet-
colored porphyry:and of other associated plutonic rocks; for
example masses of basalt and diorite. This fact leads us to the
conviction that the greenish porphyries are of more recent age -
than the violet-colored ones whose fragments they contain ;
fragments identical in character with the violet-colored vo%gh
ries which constitate the main mountain masses of the district.
As the quartz lodes of this region,—for example those gigantic
dikes known as the Moss and Skinner fodes,—contain imbedded
in their mass, especially at their surface, fragments of scoriaceous
lava, and present in general a burned and roasted appearance, I
am led to the conclusion that not long subsequent to the time
of their separation from the masses of porphyry through which
tL.oy cut, there was a general and violent volcanic action result- -
ing in the upheaval or injection of many dikes of basalt, diorite
and olive-green porphyry imbedding fragments torn from the
older rocks as already described. - That thvis period of activity
was general and simultaneous for this region, seems almost cer-
tain from the fact of the parallelism of the east and west lodes
as well as from their mineralogical and metallurgical anma..
so far as present observation and exploration justify an o inion,
A second period of eruption appears to be clearly indicated
by the existence of the second om_mu of lodes already noticed,
namely, the caloareons lodes, whose main course is northwest
snnm southeast, and the mineral constituents of which are en-
tirely unlike those of the east-and-west lodes. There is evidence
&mo in this district, as well as in the country at large, of volcanio
eruptions of a much more recent date than those which have
given origin to the mineral lodes. This evidenco is seen in the
Ay, Jour. mou.LnMMzu Senies, Vor, XLI, No, 193.—May, 1806
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. . . ; g ..... oy -H.wn
cappings of basaltic lava which surmount many.of the hills.wi
Mw%%msMpcﬂmm, or which occur in parallel bands, interstratified -

ith masses of volcanic tufa, sometimes of enormous thickness:
4«5. have no-data for fixing the epoch of this third class mh. <&m
canic phenomena, but it seems clear. that .Enm .«rn two oJSu ~..
was sub-oceanic; and in this respect all three are 9&58%. sep*
arated from a fourth and extremely well-marked group M simis
lar wrmm_on.og which were plainly msd.pmz&__ and s.wm_o OQM.coM.
red, geologically speaking, at a very late period; »%3. Mr e mm”.aw_,.r
topography had assumed its present features. To tims

class of voleanic phenomena we refer those extinet ooamm.v_wm. ..
conspicuous just east of the Organ cafion of the Mojave,—con

, : : a
whose lava streams now stretch their rugged course in loug an
v“MWﬂMu inclined planes to a distance of eight or ten ::,_mem _._.Mﬂn
the craters, standing with vertical basaltic walls ten Q.w we am
feet above the plain, capped with scoria whose surface s
speaks of the sluggish natare of the once Bo:,ms mmwmm. s
- . Characteristics of the @hﬁg.&.dw@:au.l..ero first thing ipw Lz
rests the attention of the mineralogical observer m.c w ;Sae
Francisco lodés, as compared with those of most ot _mamqmum ns
is the general absence of the metallic sulphurets, and o e
carious or porous character so common in the oﬁﬁovﬂ:mmg
‘quartz in most auriferous regions. In this. respect the. an
..a_w.gsommoo outcroppings are not unlike those seen in some w.ﬁn
tions of Nevada. There is reason to believe, so far Mm oaM‘oa :
observations have extended, that this character of the ocn %”.%:
pings of the quartz lodes in San Francisco_ UEEoﬂe u_..m co fen
"to most the outeroppings in the porphyritic or plu mz“,o o
of other mining districts in Arizona; as in the _mwa% ] Mm .
dorado Cafion and the Wauba Yuma. zerm Fams.m _o. es of i
San Francisco District, such as the Moss an . ME.S n, are
" characterized also at surface by a cross structure at rig
| ivisi ich i ften large
jes .of subdivisions or headers which include o g
omrel e et protyy il o of ot e
istinctly volcanic. e 0 1 >
MM%MMm am_mérmorw%m surface of these lodes has _uooﬂ msgmo”mmm.
or to some other less probable cause, it is a ?a«mn. at Bom:u.
the lodes in this district m?.vs an absence of %:o. ..E%m wwowm
ing of fluccan or clay material, generally wogm.wuu mm,. m“. ks,
e o o e e ‘put . is ‘Shracteriie 1s ORIy
ry, but tha istic .
Hqumﬁmw mMMBWOWm.o able"from the fact that the Allen shaft,

sunk upon the Moss lode, intersecting the line of its southerly

or hanging wall shows a distinctly marked fluccan or fringe,

i j few feet
ing the vein from the adjacent porphyry at a .
; mwww_%«%oms the surface,—although at the mﬁmpmo uo_mno,r strue- |

X

& o +
!

les to the general course of the lodes, breaking them up into-
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- ture was visible, The surface of the quartz also, at this portion

of the Moss lode has the appearance of having been burned,
. looking like quartz containing pyrites which has been roasted
“'in the fire and then quenched ‘in_water, leaving the surface

deeply stained. with

red oxyd. of iron; this stain penetrating

by numerous rifis and fissares to a considerable depth from
the surface. - It was in quartz of this description that the ex-
tremely rich samplings of gold were taken which have rendered
this lode famous. In similar quartz from this portion of the
Moss lode, I found it still easy to obtain rich specimens. . The
inference is that the surface of thesa lodes has been subjéot to

~ the action of heat, probably through hot waters, dissolving or
decomposing the metallic sulphurets and leaving the superficial

- portion of the lodes in a hardened and!changed condition, un-
' promising for metallic value, but giving place in depth to vein
stuff of a softer character, and more charged with metallic sul-

%rs_.ma. This change is ver
cde in Eldorado cafion whic

conspicuous in the Techatticup
has been open to a depth of 140

feei, and. shows, as I am informed by Henry Janin, a gradual
* increase to this depth of metallic sulphurets, from a condition
at surface of a quartz lode destitute of these compounds. On
- the Moss lode a shaft of 62 feet has shown a similar change in
the relative hardness of the including walls of porphyry, and
the gradual softening of the contents of ‘the vein. As yet the
explorations in the San Francisco District are quite too limited
in denth to enable us to apply this reasoning with certainty to
any number of the lodes, and it is by analogy onl y that the con-
clusion is reached which seems to warrant this probability.
Mineral contents of the lodes.—The Moss, Skinner, and in gene-
ral the larger lodes of the San Francisco District, are character-
ized by the presence of an abundance of white feldspar, form-
ing sometimes the mass of the vein; the quartz existing then
as 3 subordinate vein in the feldspathic and porphyritic gangue. -
‘The mineral most characteristic of the east and west lodes in
the San Francisco District, next to the quartz and feldspar which
form the great mass of the lodes, is Jluor spar, a mineral fre:
quently seen elsewhere in the world as an associate in silver-bear-
ing lodes—as, for example, in Freiberg in Saxony—bat which
is of rare occurrence in this country in.a similar association, '
* This mineral is found abundantly in the Skinner lode, the Day-
ton, the Knickerbocker, and the Quackenbush ; and.has-been
observed also in the Moss and several others. .. It is- associated
in them with free gold, horn silver sometimes in distinct dode.

cahedral crystals, and iron gossan, . o R
.- Description of some of the veins of the San Francisco District,—
In general the lodes in San Francisco District are remarkably

vertical, rarely deviating more

(I

than 80° from the perpendicu-

.
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lar; and ‘their outcroppings are commonly very strong and well -

ked, forming, in"the case of the larger lodes, conspicuous

Mwmﬁmm in the mwwomgg%.om the country—landmarks seen for
iles. ; o N

Bw%w nﬂmﬁ.ﬁo.s: the lodes in this district would be tedious and

unprofitable. 'The amount of work performed on them has in

general been no more than is essential to conform to the easy

conditions imposed by the laws of the district upon claimants;

Mmewwm in me« cmmow been too little to furnish important data

for the guidance of the judgment. I shall.therefore ,ooumuw.
myself to thoso which are best developed or of the .Bomn,mmamgw
interest and importance, commencing with the gommuomomé mm

has recoived more attention fhan any ofhier one of tho Sed
Francisco lodes; , ST

~Of the Moss lode—The outeroppings of the Moss lode' form a

ost conspicuous feature in the landscape, being seen, standing
ﬂwmmw bold crests and pinnacles, from a long distance. The ob-
server who enters the Colorado valley from_the Mojave Desert
‘Tas his attention arrested by the crests of the Moss lode, as soon
as he emerges from the valley of Pah-Utah creek, at a distance
of at least twenty miles in an air line. This me m_“m.o»ormmms
& continuous line for at least 7,800 feet, and is ‘claimed’ for
double that distance. Its distance north of Silver creek is u._..uowa
two miles, and its course is about W. 5° N., or nearly at u.m t
angles to the river, from which it is distant about five mi ow
This vein shows at surface about fifty feet of thickness, pﬂ%.o
as can be judged in its present state of development, while its
croppings rise to a height of from fifty to one hundred wmow. or
‘more above the arroya or wash, sinking at times to the sur “..,.Hoo
and then towering away again in bold peaks and crests. 5 ts
keight above the Colorado must be at least 1500 feet. Its di
is southerly 65° to 70°, or 15° to 26° away from the vertical.

The weathered aspect of this vein Is reddish and rich brown, -

reaking away the weathered surfaces it is found to be
_w%%mwmww of sm:mmw .wasv:o« ?Ewmwﬁ and quartzose porphyry,
intersected by veins of very red, often marbled quartz, at times
violet-colored, and rich in free gold. There are included in
this vast mass, not merely numerous sets of feldspar, hornstone,
and quartz veins, but also masses of gray porphyry and H_wﬁwm
of tufaceous and vesicular lava, indicating the action of heat,
either of thermal waters or of direct volcanic agency. Some
‘masses of a cellular structure have the vesicles filled with rﬁm
line quartz or hyalite,—possibly also M.;w some zeolite—an
these masses so resemble the siliceous sinter of Steamboat springs
in Washoe valley, as to recall at once the probability of a ther-

: igin. This probability is further strengthened by the oc- °
_,mwwwm“wm_wm 4&8%9&. marbled jaspers and hornstones.. Drusy |
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m_:.mmommomoqmgzmsoaamqan&.o&mogg a&gmmuzwmc»:nwm
*““shuts” or closures of the vein. .

The banging wall of the Moss lode is an ash-gray feldspathic
porphyry, often intersected by thread veins of quartz and horn-
stone, but barren of metallic sulphurets, and showing at the sur- -
face no clay wall or fluccan, separating it from the vien, .. The
absence of this character of permanent and well defined lodes
at the surface of the Moss ledge is in analogy with the chapngter
of many veins in Nevada, which, however, at moderate depths
acquire this feature, as the Allen shaft shows to be the fact for

- the south or hanging wall of the Moss Jode, The entire o&ﬁcw _
]

on the Moss lode has a burnt up, dried end hardened aspec
a8+ previously explained; and this character is shown now by
ver . moderate explorations, to be quite superficial.

- The characteristic veinstone of the Moss lode is feldspar with
veins of chert or hornstone, in which matrix occar veins of
highly ferruginous quartz, sometimes almost an iron Jasper of
various colors, sometimes compact and again cellular. The sur-
faces of closure are drusy, not separated from the gangue by
any parting, but cutting. it with a dip usually more highly in-
clined than the dip of the vein itself. These intercalated or
subordinate veins of quartz appear to maintain 2 course quite
parallel with the main vein. Too little work has however been
done on the lode to justify this generalization in any more than
a limited sense, as far as can at present be seen., -

The rich specimens of frec gold in quartz, of which over.a ton
weight were taken at one time in 1864, were obtained on one of
these subordinate veins of deep red iron-stained quartz, just be-
hind the point on the so-called San Francisco claim whers Allen’s
shaft is now being sunk. I caused some blasts to be put in at -
this point and was able to obtain a considerable amount of

uariz of similar character, highly charged with gold. That
the gold is not confined to this point I found by breaking some
specimens at several points along the face of the outcrop for a
distance of 250 feet; and it is easy to detect minute particles
of the precious metal along a line of 500 feet, by careful observ-
ation. . . _ . i L

The Moss lode has been: opened by a shaft called Allen’s
shaft, sunk on the San Francisco claim, ten or twelve feet in

_front of the spot where the first lot of rich ore was obtained, to

a depth, in Ang. '64, of 42 feet. This shaft was set to cut the
hanging wall of the lode and pass through its entire thickness
in an estimated depth of about 100 feet, Where it cut the
southern edge of the lode ore was found' from which an assay
was obtained, showing $4,200 per ton of precious metals,

- I ordered this shaft cleaned up, to exhibit the nature of the
section it has furnished of this side of the lode, .The result was
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interesting : the “pay streak” or productive ore ground is seen
to be here about three feet wide.in two nearly equal divisions,.
separated by about one foot of soft yellowish and reddish -
material, which prospects well for gold. This sofier seam has

‘come in on sinking and is notseen at all at surface. It-is'in-
creasing in width as the shaft descends ‘and ‘is easily worked by
the pick alone. . Its dip is such that it passes out of the shaft in
twenty-seven feet, the shaft being eight feet wide, The hanging
wall is perfectly definite and shows smooth “slickensides,” with

a clay lining between them in places from three to four inches.

in thickness. The upper-rock is a reddish feldspathic porphyry,
with thread veins of quartz. The vein stuff shows very little
sulphurets and the porphyry comes in between the walls, . The

quartzose ground increases as the shaft descends, until at its-

present bottom it is nearly all quartz. N LR
The bullion obtained from this vein contains silver enough to
give it a pale yellow color. The gold appears in beautiful pol-
-ished scales, the flat surfaces often erpbossed with crystalline
lines. The precious metal is sometimes imbedded in a compact
red jaspery %:E.g. presenting, when cut and polished, beautiful

graphic goldstone. This rich gold-bearing mass of ferruginous

quartz it will be understood formed the outcrop of this gigantic .

vein at only isolated points. - Subsequently having an’oppor-
tunity of comparing the physical features of the Moss vein with
the surface show upon the *‘Comstock lode” in Nevada, I was

forcibly struck with the great resemblance of these portions of

the Moss vein with that portion of the Comstock which is still
seen at Gold Hill, south of Virginia City, where similar rich
deposits of low grade’'gold in the quartz outcrop gave its name
+to the town which has since sprung into such wonderful activity

as the result of the development of the mines which have been:

opened upon this remarkable silver vein. The inference seems
probable that the explorations of the Moss lode will likewise
develap a silver mine, and if the magnitude of the outcroppings
afford any just ground of comparison, the future of the Moss
lode should not suffer in the contrast. But there is this import-
ant feature of ditference, the rich sulphids of silver associated
with native silver which were found in such remarkable abun-
“dance in that part of the Comstock, now known as the Ophir
ground, has never been seen on the Moss lode,

I am permitted to copy the following cértificate of assay and
experiments with sodium amalgam made by Dr..Torrey & Son
on a sample of ores taken from the rich ‘chimney’ of the Moss
lode, The sample in qpestion was collected in the summer of

.1863 by Mr. Chas. W. Strong, who is now engaged in an active
exploration of this interesting locality qn behalf of a party of
New York capitalists: TP S
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r U. 8. Assax Orrice, New York, Feb., 1866.
i ..m.&é.% of ore from Arizona Territory, -

Weight of sample 34 Ibs. 14} oz Bullion obtained 859-04,
m.ww,. assay the billlion ¢ontained In 1000 parts, . S

o QO—Q ... . i 4 - & o g .
m:co.“.. Lo e e e e Mww
. Copper, - S R T - 010

. . i e . fs ] ' HOOO ’
The valud jer ton by dssay is $3,572.00 :
a. After treating the ore by panning to remov onrset porti
; .the dre b j o the coarset portions of
the free mo_o._.. .:_a ...aax_i_a.. was sulijected to a series of aa?.m_.zs: to
test the comparative value of amalgamation by ordinary mercary and
the Wurtz process with sodium amalgam, 4 4 |
First the tailings of @ were assayed and gave,

81072.00

Gold perton, - - . .
Silver « - R . 60.00

. .P,.m Tbs, of the ore :&::w.. “were amalgamated with ordi
Mv-_._.wfnmp_ the bullion obtained vaemm_.& 2 m.mr 14 grs,, sn.mm_._ “_““MWQM. oa_.u.

. Gold, - ., %, "= - 7085

Silver - " :
| A . . ) - ] - P . NQ-.G
Copper, - . . . . 1.
1000
* Value of Gold obtained fi . — . ]
: « Silver __._._“_a rom w ,@_..%Mla pr. ct. of fire assay,
. L . . *l—b'e'm

¢. 81bs. ore (tailings) wero trented with sodium amalgam, . 4<5=..u

w.ﬂ.owwﬂw. aud the button or.z..ma& swmm__& 4dwt. 11} grs, which gave

QO,—&. ,. - ’ - c e . * L .Nc.ﬂ ’ |
oo Silver, -, e . R - 146 m
. Copper, = . - . - * 149 | |
o . T 1000
'+ 'Value of Gold obtained from ¢: $3.26=18 pr. ct. of fire assay,
.v.w mm qao..o ::u& *._.A...B n Q«HMMqu wn. ct. of fire assay. ;
.\ 34 , .@@.mo. 1 ¥ B

The total quantity of gold in 8 Ibs. of ore by fire assay is $4-15,
s 8 . ; Jxo. Torrer & Son,”
" The assays of samples of the ore of this vein collected b
myself and others, show a value .of from $70 or %m% eMomméwm
Eop«m& dollars to the ton of 2000 lbs. But all such results

£ R s I
: ‘ Soese lbeis
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are of little value compared to the actual reduction of Hp__.mm.

uantities of the ores in working processes. P ,
1 Other lodes of this district.—My notes contain mention of over

~ fifty lodes or veins, most of them. probably distinet, which I

isited in the course. of my explorations of the San Francisco
Mmmior and which belong to the east-and-west system. erm
parallelism between the lodes of this system is almost exact, an
there is a great similarity in their mineralogical character. ,
The ‘Skinner,’ on the south side of Silver Creek, is one o
the most conspicuous, forming like the Moss lode bold and mwg_..
tdstic crests rising sometimes in slender needles to a remarkable

heights “ The boldest outerep - is called -the -*center claim,"-of

. 1600 feet, But those portions called the Rochester (1800 feet)
wmmo%wamnz Franeisco Nﬁoo feet) are nedrly as bold. : This .ﬁomo
shows drusy quartz, both compact and cellular and ferruginous

‘with numerous cavities where fluor-spar has been weathered out. -

ne is also seen frequently. Very small traces of sulphids
Mwwﬂm%.mﬁmsﬁ which wm much stained by black oxyd of man-
ganese, rendering portions of the outcrop quite black. - -
This vein varies from 50 to 150 feet in n.ruo_gomm. Its .aw.pzm
of ash-colored feldspathic porphyry are seen in places beautifully

polished on the line of the dip 70° N. It appears glued first to .

i ini but this is so

e porphyry, without a lining of clay, (fluccan), but v
Mw.uwuo%_vwe o case in the outcrops of Nevada that it is no proof
- of the absence. of this important character of a true vein at a

erate depth. .
SMMM cho*:;cJ« shaft s been sunk near the conter of this

olaim on the foot wall, at a point designed to cut the lode at the -

: 0 feet, but at a depth of 50 feet the resources of the
MMWMW_MM M«WB onm... mmmgog@oaa of water in this shaft confined
my observations to the materials thrown out, showing the oom..
rectness of a statement made to me, that a branch <9m or oﬁ.
shoot of the main vein had been cut, carrying green an wE.maM
fluor in octahedrons in a quartzose and feldspathic gangue, _sz
occasional gray spots of minutely diffused sulphid of si <2.w
Three assays of the ore from this shaft proved the presence o
gilver to the value respectively of $25, $74, and $83 .am Sm Nw.u
of 2000 Ibs. From a second shaft sunk on the N.E. side oH %
wash, in the body of the vein, to a depth of 25 or 80 feet, o_ .
tained beautiful octahedral crystals of green, white, nsmrwﬁv e
fluor spar. The gangue and the whole mineralogical ¢ mﬁpo«ﬁ.
of this vein, so far as explored, is of the most promising charac-
ter, and it offers a most legitimate field for judicious exploration,
with a reasonable expectation of the discovery of silver ores in
remunerative quantity. At the same time it must be remem-

bered that such an exploration is sure to be costly: ,”S@ its 33:. _

i btful. B
* %M«%wmpmmwn& smﬁ.ma and Leeland are other gigantic lodes,

b B
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south of the Skinner and of generally similar character, but, at
the time I saw them, almost completely unexplored.

Some of the smaller lodes of this district appear to me to offer.
the hope of a much less costly exploration, and with the promise .
of quicker returns. Of this class I may mention the Caledonia
and Dayton, a few hundred feet south of the Moss lode, and the
Quackenbush and Knickerbocker, some distance south of the
Skinner and Parsons. These veins are from three to ten feet in
thickness, well defined, and showing at surface all the charncters
of true metalliferous veins.. Besides well characterized’ and
abundant iron gossan in cellular quartz, I observed in them
fluor spar, feldspar, green carbonate of copper, horn silver, and
free gold. Samples from these outerops, collected by myself,

o yielded when worked in an experimental mill, from forty dol-

lars mv two hundred and fifty dollars per tou of two thousand
ounds.. , :
P In no other mineral district which I have seen are there so
many remarkable outcroppings of quartz veins carrying the
precious metals, crowded into so small an area and on a scale of
such magnitude in development as in the San Francisco District.
In the vicinity of Austin, (Reese River) Nevada, the veins are
more numerous, probably, but are also much smaller and quite
inconspicuous, having, in fact, almost uniformly no outerops to
attract the attention of the explorer.
~ Both districts are situated in a desert and inhospitable region,
but the fervid heats of the Arizona swnmer aro fully counter-
balanced by the severe cold and snows of the more northern
locality. Supplies can be brought with tolerable certainty by
sea and river to Ilardy’s Landing, immediately in front of the
San Francisco District, and within five miles of the Moss lode.
With these facilities for development we ought not to remain
long in ignorance of the true character in depth of these very
uaBE._S%m mineral veins, nor is it too much to hope that they
will, with an honest and prudent use ‘of capital reward the ad-
venturers with handsome returns for the .capital employed in-

. the exploration,

of sﬁ.i&e.s.ab.g.z&&.%wi...%.lgu observations extended
east of the San Francisco District to Trout Creek, a branch of
Bill Williams’ Fork of the Rio Colorado, where there is a min-
eral district called the Wauba Yuma, about 60 miles east of the
Colorado, and in a region entirely beyond the present limits of
civilization. Hupmm:.% the range of Boundary Peak, over a crest
of voleanic tufas and red porphyry rocks of some 1500 feet ele-
vation at the point of crossing, above Allen's Camp, or over
3000 feet above the river,® the traveller descends eastwardly in

® The peaks on either side of the pass are, however, much higher, but I had no

- ‘opportunity to mensure them by the barometer,

,bz.nos,._me.lmnoo.zemuuam.doa.uns.29 59!&5..58.
O 39 v
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alle 0 : yedy of the
d lley, called Massacre Valley, from the sad tragedy of th
w:awm%wow .M large v»:w of Texan and Arkansas aaumgﬂm “mv
1857 by the Mojave, Wallupi and Pah Utah Indians. We oEm
the melancholy evidence of" this catastrophe scattered along the .

line of Beale's Road for several miles, over seventy persons with -

- . ¥ = EQ
heir teams and baggage wagons having been destroyed. - T
.W_Msoiam bones of mmmmowos,a half burned remnants of ,<%mm%=_wm
with cooking utensils and household furniture momﬂo«a anw mwr.
or lying as they fell, attest the savage ferocity .of t mwa T BoR

erous tribes. About twenty miles beyond the easterly wss g .
of the San Francisco District, there is an entire o@p._..mm int ~o geo- .

~ logical character of the country, The porphyritic and voleanic

rocks give- place to metamorphic schists, gneiss, and granitic

-rocks abounding, with numerous veins of white quartz. . From

the Rio Colorado to the eastern limit of the Massacre Valley, 30 .

niles or more, the rocks are entirely porphyritic or voleanic.
m,rmo same rocks which are seen on the west side of the OoJEmw
are repeated here. The mountains possess a *..”Enpmsm. a M.umw.

- grotesque outline, due, probably to their peculiar mode omo..:
composition.  Many needle-shaped porphyritic Bmwmmm ewm:mm
the ridge and are thrust through horizontal and gently inc _

- beds of voleanic tufa and cement of various striking co o._.mm.
usually light, sometimes almost white, <E._mm§mm c.m. .Nowmﬂ ~M~.
brown, red, chocolate, and yellow. Large bloc ﬂ %:A irr ma mm
fragments of volcanic or basaltic rocks, usually aMn om aﬂ

- brown, are seen implanted in the o<9.r£.m5m an _su ere
clifls of tufa and cement 250 to 800 feet high along t he ?m::M ow
gorge through which the trail crosses the crest, :ms_. " mwm %%m«
Springs.” These volcanic beds appear to be o .M: ._pp o
origin. All the looso river drift and boulders on the p M:o. g 2
cemented into a firm Mosedna with a white cement derive

ably from these beds. L. . .
?.Mw_% %S:«% in the geology of the region is very G.:@.Sm.m:
the transition from volcanic rocks to those of %m.mﬁuﬂsﬁ M..B_a%....
and is accompanied by a corresponding change in the ¢ nﬂmomma
and direction of the mineral veins, and the aoﬁaodoaw:c: .w :
region better. wooded and watered than that previously ¢ mamozamu.m
Near the western margin of the Wauba Yuma b_ﬂﬁo oom =
a considerable vein of auriferous quartz, accompanied by ores

copper and sulphurets of iron. It first appears in a pretty high -

itic mountain to the northwest, and its course has been

«mw.%oﬁm_wwoce three miles to the mo.irammﬁ. This lode, é%_o_w wm:m

" been called the ‘Pride of the Pines,” appears to be w ou Hz

feet wide, and possesses promising characteristics, T Nm mmam.w m
collected by me, although showing no free gold, yielded $:

to $50 to the ton of assay. It possesses the characteristics com-

mon to the auriferous lodes of the Sierra Nevada, and the same

.

general N.W, and S.E. direction, while, it will be uoBmB&ou&._
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?omm?ouq&umom%amg Francisco District are nearly east
and west in direction, .

The granitic range in which the *Pride of the Pines” vein

* - occurs extends for at least fifty miles, in a line nearly north and

- south, and forms a mountain mass of no mean proportions. Its
altitude I could only conjecture, having sent my barometer in
another direction, and crossing. the ridge only "at subordinate

. points, Its crests, however, may be from five to six thousand
feet above tide, . =

Immense drift mowo&a of angular fragments without arrange-

ment occur upon the flanks of this range, and so greatly re.

‘semoling in their character glacial moraines as to command my
careful notice. In a dry arroya which had been cut by torrents
through this ancient drift, I saw for two and a half miles a sec-
tion, averaging perbaps one hundred feet in depth, of the mass
of one of these moles of glacier-like materials, chiefly angular
fragments of granite, some of quite large dimensions, mixed witly
smaller angular fragments, sand and mud, with no trace of ar-
rargement or stratification whatever. These moraines (if they

~are such) are of all dimensions, from one mile to eight.miles in
length, some of them as regular as a rail-road embankment and
forcibly recalling those of unquestionably glacial origin jutting -
out upon the American Desert from the eastern escarpments of
the Sierra Nevada near Mono lake, Aurora, and between Wel-
lington’s and the Palmyra districts, _

These Arizona mounds run southeast from the main mountain
mass, in lines seemingly parallel but really radii of the mountain
valleys or gorges, between which they oceur, falling away in
gently -inclined planes from the ridge. On their outer edges
some traces of stratification appear, as in river drift, but this
appearance seemed plainly a partial rearrangement of the ma-
teri~ls by the torrents to the course of which they are limited.
I record the observation with the impressions Emmw at the time,
My field notes contain the remark “true glacial drift.” The lat-
itude was about 85°, lower than true glacial phenomena have
been recognized, if I am correctly informed.” There were no .‘
exposed surfaces of rocks to show glacial scratches, and the ex-
igencies of travel in this difficult re ion did not permit me to
ascend the rocky peaks in search of them, :

-~ These alluviums, whatever their origin may be, cover an area,

ten miles' to fifteen miles in width,’ momam east of Pine Mountain

ridge to the next and parallel ridge, which I have in' my notes
called “Castle Ridge.” The recurrence ‘of voleanic aooﬂ« and ’
wide spread sheets of basaltic lava, as a capping to the mountains
and hills, gives it a character entirely in contrast with the
familiar features of the metamorphic and granitic mountaing

Just noticed. These features are especially seen in a lofty table"

mountain of the ‘Castle Ridge’ on the traveller's left, ag he leaves

< e
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i ain ridge behind him, This bold land-mark I named.
W.Mwmuwm@“m“ u WHMMMM Brewer.” ‘“Fortress Rock,” on Trout OE&M
is another fine example of the same kind, but, the valley nort
is filled with similar table mountains from a few bundred «M, a
thousand or twelve hundred feet above the surrounding aw.:.“,. .
Here the same horizontal and gently inclined beds o X _mw
colored tufas already noticed as occurring near Silver _.wmw.
fifiy miles or more west of this, recur and are capped in a like
manner by basaltic columns.

. Enormous dikes or reefs of quartz and of coarse quartzose

eldspathic grgnite cnt through the reddish gneissoi granite
Mwﬁm ﬁnm%m.mmﬂma basemnent rock-over a large part of the dﬁawa :
Yuma District, rising in ons case 100 to 150 foot sbove the

pail ich cuts the vein at a point where I m.wsamcmm it, and
@MMM mﬁwowcommg thick., I ooamm not discover in those m_mwsso
veins much evidence ow any metallic valug, nor had there been
ration upon them. ) : .
ps%%% m_..mugami% District, about 45 miles N.E. of Fort Mojave,
I did not visit, but inspected a large collection of »a@mssw%.oﬁm
galena from its veins, made chiefly by soldiers of the wo.m. .
These lead veins occur in metamorphic rocks, and are suc ws
size and metallic value, so far as I could learn, as to lead to Hﬁ e
belief that they will one day be worked when labor Eﬁ%sg _mﬂ
are cheaper and more abundant, and they may furnis w u%.um.
important auxiliary to the treatment of the EZQ.. ores of adja
istricts. . ) .

om_.%raw,ma_ﬁmpg distriet, south of Fort Mojave, comprises a num-
ber of veins carrying copper, but few of them, in gﬂ opinion
of my assistant, Mr. Frank Sample, who visited them, are
worthy of exploration. .

: XVx X les
. XXX VIL—A method of Giving and of Measuring the ang
Pw.w Crystals, for the determination of species, by the use of the
Reflecting Gontometer; by JOEN M. BLAKE.

seems desirable that more general use should be made of
pﬁwﬂmwowaﬁﬁasmim of crystals for the purpose of determin-
mnm species, than the ordinary methods of measurement and com-
4 1 A L . .
wuwmwoasﬁﬁw MMMME&, required to understand the various forms
- of symbols adopted by different authors, and then to locate the
planes on the given crystal before making the measurements,
make the pursuit of the subject in this way a .Q_Bo.m: uwp:o:
even to those who have spent considerable time in the study,
Now it is possible to describe a crystal, giving measurements

which will locate every plane occurring upon i, s:rwﬁ the use
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of symbols having reference to any system of crystallization.
By thus making the measurement of crystal, simply a me-
chanical operation, this description will be sufficient to determine

-~ again the same species, so far as it can be done ‘by angular

‘Ineasarement of the planes. .

-+ The method  consists in taking advantage of the existence
of certain natural laws, which. determine the arrangement of
“the planes upon a erystal into zones; and noting the angular
distance of each plane in a zone, from one of them fixed upon
as the starting point; this to be done by simply giving tho

. goniometer-reading for each plane; and, further, binding il of -

%oBSuE.&nosamSmaera_. g,soazm:mcﬁomnna==35¢nom
their points of intersection, - - - .o :

~ Since a zone is 2 number of planes making parallel intersec-
tions with each other, if we adjust any two of the planes for
‘measurement, we have at the same time adjusted all; and can
Jam: ¥ go on and record the reading of the instrument for each

ane.

P We thus preserve the relative position of the planes, which
gives the measurements a value which cannot be attained by
the ordinary method of separate measurements, for the location
of ﬁrm_ow. we have to depend upon our knowledge of certain
symbols, ‘

%Ha can be, seen that there is thus a saving of labor, and of
space in recording, if we consider that the object in view is to
get a complele measurement of a crystal.

This measurement of zones may be carried to an extent
which convenience will determine for each species. Four or
five zones will often include nearly all the planes on a crystal,
perhaps all that would be actually needed for the determination
of species. To bring in the remainder, to complete the deserip-_
tior, it may be best to make separate measurements ; or to give
only portions of zones, where to give the complete zone would
be w% unnecessary repetition of what had already been -well
noted. 5, ‘ :

To show what can be done by this method, suppose in the
case of sulphate of copper, (CuOSO, +5HO) each plane to
have its opposite, there will be more than twenty-eight planes
upon a complete crystal, . ,

All of these planes can be brought into three zones intersect- .
ing in 2 ¢ommon plane (3, of Rammelsberg). - T

It will be necessary to add a fourth zone, crossing the others,
to bind them together and make the description complete.. The
species, sulphate of copper, is selected, because it belongs to the
triclinic system of crystallization, and therefore it might be con.
sidered more difficult of description than the average of species,
and the remeasurement of a crystal for comparison, an op-
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Tucson, Arizona
April 6, 1976

To: A.J. Perry
From: N.I. Colburn

Subject: Literature Summary of Oatman - Katherine Mining
' Districts, Mohave County, Arizona

Location

The Oatman and Katherine Mining Districts, Mohave County,
Arizona combine to form the San Francisco Mining District
(not in common usage), located in the central part of the
Black Mountains, extending about 20 miles N-S and 6 to 12
miles E-W. The Katherine District borders on the east bank
of the Colorado River and is crossed by the highway connecting
Davis Dam and Kingman. The Oatman District is the larger of
the two and and is located about 8 to 18 miles SE of Davis
Dam and west of the crest of the Black Mountains. The mining
"ghost" town of Oatman lies within the eastern edge of the
known mineralized vein area.

Recommendations
The fbllowing are recommended areas for further checkiﬁg:

1) normal-faulted, off-set (down-to-west) vein tops in the
Leland-Vivian, Pioneer veins areas;

2) wide zones of "low-grade" gold values in the Moss quartz
monzonite porphyry and selected areas in the Katherine
District;

3) field check of a) the area to the south and southwest of
the'BOUndary'Comarhyolite plug (some minor prospects are
reported here) to determine if this is the true southern edge
of the mineralized area; b) the area between the Katherine

and Oatman Districts (between the Arabian Mine and the Moss-
Meals veins) to determine if the apparent gap in mineralization
is real, or if because of cover, only small scattered prospects
have been found so far; and c) the west edge of the rhyolite~
tuff cliffs forming the central ridge of the Black Mountains

to determine if erosion since the 1920's or 1940's could
possibly have exposed eastward extensions of QOatman District
veins; - :

4) a possible "NE" trend continuation from Hardy ahd/or Moss
veins. ‘
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Included in ABM Bull 137, pp 99-100, 108 is a' summary of

"future possibilities" of the Katherine-Oatman Districts.

Based on vein characteristics alone, these districts have
probably been thoroughly explored. One approach that could
prove useful is the use of detailed petrology and volcanology'

to determine the presence of further favorable areas based on

a tectonic-volcanic model (i.e. Thorson's "caldera-cycle magma").

Summary
The Oatman-Katherine districts contain identical gold (alloyed

"silver)- quartz veins of remarkable continuity. The veins
~are directly associated with rhyolite porphyry diking and are

affected by various faulting events.

Generally Tertiary to Quaternary volcanics, mainly Na-rich
flows, ash-falls and rhyolitic ignimbrites rest on a basement
of Precambrian granite. The quartz veins cut the older, more
basic units of the lower sequence. The volcanics are young
enough to retain good evidence of original eruptive centers
(agglomerate deposits, tuff beds, etc.). The whole area has
been modified by rhyolitic plugs, and rhyolite, andesite, and
diorite feeder dikes, as well as at least two masses of intru-
sive quartz monzonite porphyry. ., The main tectonic overprint
after the gold-quartz vein emplacement is an extrusion of the

~capping basalts (Quaternary) and relatively simple normal
faulting, predominantly down-to-the-west. Erosion and weathering

has exposed and affected the quartz veins, especially on the
west near the Colorado River.

The Oatman District was discovered around the 1860's and
major production was between 1903 and 1943, mainly along a-
single vein or faulted segments of this vein (Tom Reed and
United Eastern mines) traced for over 4 miles. Other veins
in the Oatman District are just as prominent, although not as
continuous in length. Usually the gold values drop -off and
the mineralized quartz stages pinch out below 500 to 800 feet,
although a few deeper zones were mined. ’ ’ :

Faulting is more pfominent in the Katherine District, and
cuts off some of the veins. Production in this northern. area
occurred mainly between 1900 and 1930.

- A listing of -producing mines in both areas is included in

ABM Bull. 137, facing p.80. This same bulletin contains
concise descriptions of many of the better mines.




General Vein Charaqteristics

In both the Katherine and Oatman subdistricts, all ore veins
are characterized by the presence of calcite and quartz,
especially when the quartz is at least partially pseudomorphic
after calcite. The higher values of gold are closely as- v
sociated with the occurrence of andularia (often microscopic) -
and greenish or yellowish-colored, "waxy" appearing quartz.

Lausen has worked out the following composite sequence of
veining events for the Oatman district, which probably applies
also to the Katherine district. See ABM Bull. 137, p. 85.

The later veining stages contain most of the gold values.

Not all phases occur in a single vein and the number of phases

can vary from place to place along a single vein. The Oatman-
Katherine gold-quartz veins are considered epithermal and

~are closely tied to the sequential development of the surrounding -
volcanics. The gold-quartz veins formed prior to the final
rhyolite events. ‘ '

Two further features are common to both districts. All of the
veins occupy former fault zones or were faulted themselves
between various veining stages. Secondly there is a general
lack of sulfides associated with the deposits.

Variations in Appearance and Occurrence of Veins

Silver content: Various amounts of silver occur alloyed to
the gold, giving a lightish color to the primary ore. In

the Oatman District the silver/gold ratio is quite low. In
the eastern deposits of the Katherine District, silver may be
more abundant than gold and for this northern subdistrict,
the silver values seem consistently higher.

Surface weathering features: Surface outcrops, when they occur,

are quite variable ranging from prominent quartz ridges or
"Ledges" to scattered calcite veinlets. Iron-oxide stained
quartz ridges are probably the least consistent indicator of
"good ore values. At least near Oatman, high-grade zones were
more likely to be found under swales formed in calcite zones,
especially when gypsum occurs as a weathering residual.

Most zones with some gold values are associated with mixed
quartz-calcite outcrops, with FeOx and MnOx staining. The
intensity of staining becomes especially important where ‘
secondary gold occurs in hematite. ’
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Secondary enrichment: Supergene effects account for most of
the dark colored, free gold available in the veins. Secondary
gold is more likely to occur where deeply stained (Fer-MnOx)
calcite is present.

- Several of the better ore zones in the Oatman District had

small near-surface pods of secondary enrichment, as at the Gold

Road mine. In some veins at the west edge of this district

the primary ore was too low grade to be mined and the enriched

portion accounted for production. The Katherine District

deposits are either entirely secondary or weathered to the

 depths mined.

‘Low-grade deposits: Numerous veins in the south-central or

western part of the Oatman District contain narrow zones (10

or less) of low-grade gold over some few 100's feet length.
However two areas contain such low-grade (.15-.20 oz/T Au)

zones with widths up to 90 feet or greater. One area in the
Oatman District is the west end of the Moss mine vein. .
According to Ransome this width extends to the 220 level of

the mine. The second area covers several zones in the Katherine

District also reaching this width, and carrying similar or

higher Au-Ag values. Interestingly it is from these same
two areas that CuOx stains have been reported at depth.

Vein contacts: The veins themselves may be massive and show
internal banding, but more likely are a clustering of smaller
veins within a single zone. Such veins or veinlets are
commonly anatamose, and bits of non-mineralized wallrock may
be preserved between veins. The vein walls may be quite
sharp, but often they are described as "frozen" or irregular
with small off-shoots extending into the wall rock. 1In some
portions of the veins less involute contacts occur only in
faulted zones. In other cases the brecciated zone may contain
mineralized fragments or be mineralized itself. Intersection
of veins show no increase in metal content, and perhaps only
slight changes in the size of quartz pods. '

‘Alteration: Alteration associated with the gold’quarfz'veins

varies according to the rock type and any prior, more regional
effects, Silicification of the wallrock is more, or just as
common as "bleaching", which is more noticeable in the
chloritic Oatman andesite (propylitic alteration). Sericite

. appears to be lacking in the trachyte and andesite flow rocks,

and when it is present it is very fine grained. Disseminated
pyrite occurs in the more basic volcanics (i.e. Oatman andesite
and some of the trachytes), but also occurs in the Moss quartz

~monzonite porphyry near the Moss and/or Mossback veins. In
-addition, felted masses of sericite are found in this porphyry.
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Volcanic Sequence and Vein Occurrence

‘The best brief rock descripfions are found in Lausen. Ransome's

earlier work contains some useful field descriptions. Ransome's
map covers the northern end of the Oatman District as well

‘as the southern half, remapped by Lausen. Thorson's 1971

Ph.D. thesis continues and updates the petrology of this
Na-rich volcanic sequence.

Oatman District

The gold quartz veins themselves are older than most of the
Gold Road latite (distinguished from parts of the underlying

- Oatman andesite by the presence of "brown" biotite). Some

minor faulting or quartz'veipletsvextend upward into the latite
in the cliffs east of Gold Road, but soon pinch-out or become
indistinguishable. But some ore-bearing quartz veins do cut

the lower part of the Gold Road latite sequence. '

Most of the better-grade and more extensive veins occur in

the Oatman andesite. These extensive veins change trends along
their length, from E-W in the south to NW-N-S in the north,

and shorter veins in the area parallel these trends in the
central Oatman District.

Veins do continue downward into the underlying trachytes.
In the southern Oatman District, east of Boundary Cone, a number
of similar gold-bearing veins cut across the Esperanza trachyte.

~These generally show E-W or WNW trends.

Veins cut both Gold Road latite and Oatman Andesite or Oatman
Andesite and Esperanza trachyte exposed in adjoining areas
(see Lausen, geol. map). In both these zones mineralization
dies out westward and downward into the underlying Alcyone

further, but become impossible to trace.

trachyte. The vein structure or brecciation may continue

Rhyolite dikes and plugs intrude the Gold Road latite and

older rocks. Boundary Cone, Elephant Tooth and possibly

Thumb Butte are such rhyolite plugs. The rhyolite porphyry
dikes can be cut by ore veins, parallel such veins, or actually

-have veins form one wall, usually faulted. In general the

rhyolite dikes trend NW or E-W. However some NE trends and

flat (30°) dips occur in the Katherine District.

Compositionally the rhyolite or felsite porphyry dikes and

- the Gold Road latite are similar to two intrusive bodies, the

Times porphyry and the Moss quartz monzonite porphyry. These
intrusives have a common contact and are exposed in the west
half of the Oatman District.
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Lausen relates the Times porphyry to the rhyolite dikes and
an intrusive doming and collapse to form the dikes. He also
thought the Times porphyry intruded the Moss porphyry. But
this contact is well-brecciated and actually Thorson has
absolute dates of 22 m.y. for the Times porphyry and 10 m.y.
for the Moss porphyry. Thorson concludes that the Moss por-
.phyry intruded its own roof material (including the Gold Road
latite) "beneath a maximum cover of 3000 ft.". Since it is
crossed by gold-quartz veining (Moss and Ruth veins) it seems
more directly involved in the mineralization events than the
Times porphyry. The Times porphyry is also crossed by an ore
vein, the Hardy vein. : ,

These younger than expected dates (Pliocene) make it impossible
for the typical Tertiary weathering cycle to be complete.
Therefore very deep erosion of the western portion of a tilted
mountain block did not occur.

Basin and Range faulting has occurred. This faulting, down-
to-the-~west, has affected the ore veins, as for example the
Mallory fault (non-mineralized) which offset the top of the
Tom Reed vein and caused the classic "apex" law suit between
the Tom Reed and United Eastern companies (see Ransome for
details). '

Other such offset of vein tops is possible, so that further
hidden ore vein sections as at the United Eastern could be
present. However once the faulting was disclosed in the
1920's, exploration was begun for such targets. Most of the
more obvious areas have probably been tested to some extent.
This exploration included deep drilling from United Eastern's
‘workings. : ' '

Comparison of Katherine and Oatman Districts

Characteristics of the quartz vein material and rhyolite
‘porphyry dikes are identical in both areas. However, the
Katherine District is almost totally lacking the volcanic
flow-tuffs rocks, except for one outcrop possibly equivalent
to the Alcyone trachyte, and rhyolitic units which may or may
not be contemporaneous to the Gold Road latite (the,"younger
-rhyolites" would be the other choice). Other than the quartz
vein-rhyolite occurrences the Katherine District stringer
veins are closely associated with faulted zones and occur
within a "Precambrian granite". Mapping and exploration in

- this area is made difficult by the lack of outcrops. Some
ore zones were only found from underground exploration (as
the Katherine Extension) or from small outcrops with extra-
polation of slightly mineralized zones under the gravels.

It could be possible that heretofore unrecognized younger
crystalline intrusive may exist in the Katherine District.



 Additional Comments | o

Tentatively the major regional effect of the rhyolite and

- monzonite porphyry intrusives is a NW trend superimposed on

an earlier E-W trend. These vein and dike trends and an
overall shallow (15° to 30°) dip within the volcanics (probably
near-original attitudes) are locally shifted near the Times

and Moss porphyries. Assuming the volcanics to be part of a
caldera sequence, the tectonic pattern of quartz veins and

.rhyolite dikes is incomplete (ie. ring and/or radial dike swarms).

One possible "zonation" occurs in the southern part of the
Oatman district. Here although there are no ore pods formed
at vein intersections, there appears to be a NE alignment of '
richer lenses occurring in each of the series of WNW trending
veins. This could result from "NW" trending controlling frac-

. ture pattern, but with a "NE" trend of the "ore" source.
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b Genetic Modeling and Exploration for Picacho
= 2nd Borealis-Type Deposits 1982-Present

Through library research, university contacts and extensive
field research, FWM has developed genetic models for two types
of newly recognized bulk tonnage gold deposits. The characteris-
tics of these deposits are not generally appreciated by competing ¢F
exploration groups. The Picacho Mine (6 million tons of .05 o/T -
Au) and the recent Goldfields discovery (41.5 million tons of .056
o/T Au), both in Imperial County, CA., occur in a newly recognized
structural environment. Through literature research, contacts with
academic leaders, field work at the Picacho Mine, and geochemical
orientation surveys at known deposits, FWM has established exploration
criteria for discovering other Picacho-type orebodies. Specific
geographic areas in which new discoveries are -likely to occur have
been identified by FWM. Fischer-Watt Mining.has acquired two very
attractive targets, the Roadside Mine, AZ., and the Rattlesnake
Mine, CA., which fit the genetic model and which are ready for

drilling.

s

FWM has also characterized the surface geologic and geochemical
expression of the Borealis Mine located in W-central Nevada (3.2
million tons of 0.075 o/T Au). Based on studies by FWM at the
Borealis Mine as well as library research and theoretical modeling,
FWM is now able to delineate, in the field, targets similar to
Borealis. One such target has already been identified and others

are currently being evaluated.

Summary

In its short history, FWM has become an industry leader in
ore deposit modeling for newly developing and little understood
ore deposit types. FWM has successfully integrated ‘this modeling
into field evaluations which have resulted in land acquisition re—
commendations and successful evaluation programs. Success in ex-
Ploration is not directly related to how much money is spent but
how well it is spent. FWM has, with very limited funds, put together
and enviable portfolio of gold-silver properties but has lacked
sufficient funds to satisfactorly drill alil defined targets.
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e LAND HOLDINGS ACRES ORE RESERVES
) PROJECT 1OCATED E2SED M INTERES AREA TONNAGE o/T My ©o/T 3q 1Pb
! ORTMAN, a2, 2 3000 21400 25% United Wesiern 200,000 0.20 - -
Xokomo 5,400 0.63 - -
Add. Potential +1,000,000 %0.60 - -
McCRACKEN, AZ. %+ 785 90 403 North Pit 249,000 - s.1 1.9
E . South Pit 130,000 - 3.6 2.5
Stonehouse Vein 55,000 - 10.9 1.5
¢ O Palace Vein 25,000 - 7.8 2.5
Tailings 25,000 - 3.82 1.2
\ hdd. Porential small
SILVER KING, AZ. % 180 +100 ° 100x Potential unknown but could be large
under neg. '
'\ HY PgoJ!:C‘r. NV, % 3B0O 220 20x & 100x Potential unknown but could be large
4 managed by CMRC
! HAYDEN HILL, CA. 155 130° 25% Dumps * 92,000 0.08¢ 0.8 -
\ 1200 may be open Tailings 40,000 0.062 1.53 -
T tor lezse Open Pit 850,000 0.042 - -
’ g } Fotential 1-2,000,000 ? - -
W'@ L6 %
4 DrxTER MINE. WV. ° 465 FYTY Dexter Mine 4 180,000 .0%0 3.0 -
Potential 2+ 1x106 0,07 $1.5 -
COMSTOCK. NV. -] 827 BOX Dumps -3 300,000 0.034 »55 -
Additional land Open pit N 50,000 0.062 .70 -
) unéer negotiation Fotential : Large and high grade
‘\
\)‘ ROADSIDE. A2. ] + BOD 100x . Sample indicated 275,000 0.042 - -
'/ lease in : Potential 1-42x106 +0.05 - -
preparation H |
: i
! RATTLESNAKE, CA. o +B00 1003 Drill indicated +200,000 40.06 - -
3 . lease in Potential 1 to 3x106 %0.06 -
&~ preparation
BUFFALO VALLEY, NV, -] 2980 5x Drill indicated 750,000 0.0? - -
q Managed by Potential +500,000 0.07 - -
. Texas General
ASH PEAK, AZ. 280 - 380 80x Potential .5-1x106 0.035 9 -
under neg.
ARICA, CA. [} 290 50% Potential +400,000 .15 - -
managed by CMRC
(] DELAMAR, NV 2889 £1500 sox Dumps 50.780 073 1.1 -
' under neg. managed by CMRC Open Pit 173,000 .081 - -
L . Potential ' 1.5x106 +.15 - -
KLONDYKE, A2. [ 6.000 50% Open Pit 74,000 0.09 0.50 -
Fotential 500,000~ 0.06-0.10 .50 -
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F. Fischer—-Watt Interest e

FWM has a 80% net profits interest in the Comstock District,
CMRC retains a 20% net profits interest because of.its-funding
of the original mapping.

ROADSIDE MINE, ARIZONA

A. Location .

*  The Roadside Mine is located about 25 miles west of Kingman,
Mohave County, Arizona. Access .is via county graded dirt road

north of state highway 68.

B. TL.and Holdings

Fischer—Watt Mining has . an agreement with the owners of
53 unpatented lode claims totaling * 800 acres which cover the
Raodside Mine Prospect. ‘ )

.C. Geoloay

Gold ore at the Roadside Mine occurs in a nearly north-
south 300 west fault zone in Precambrian granite. Where..this -
fault zone is cut by intersecting high angle east-west faults
and intruded by rhyolite sills low grade guartz-gold stockworks
are developed. Locally massive zones of quartz are developed.
which contain the ore grade values mined in the past. Past
production came from 1 large lens of brecciated guartz and
stockwork veined.Precambrian granite and yielded +30,000T
grading 0.30 o/T Au. This stope was up to 150' long,. was mined
for 150' downdip and up to 50°' thick. It is the low grade
stockwork veined material adjacent to the past productive stope
and the potential for new discoveries to the north that are the

objective of this program. .

Detailed mapping and underground sampling have been com-
pleted on the prospect. Sample indicated reserves are 75,000T
of 0.042 o/T Au.If the original high grade pod still remained
this grade would be 0.115 o/T Au for 105,000 T of ore. Drilling

by the owner extended the mineralized zone 200 ft. north of the .

mine. Low grade mineralized intercepts + .03-.05 o/T Au were
encountered over intervals of up to 100 ft. Additional mineral-
jzation in sparse surface outcrops occur over 1500' to the north
of the mine and have never been explored at depth.
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D. Ore Reserves and Potential : , & b

Sample .indicated reserves at the mine are 75,000 T
0.042 o/T Au. Additional reserve potential is estlmated to
be 1-+2x106T +.05 o/T Au ameanable to open plt—heap leach
technology..

E. Project Status . » i__

_ Fischer-Watt has completed ‘the ﬁnderground sampling
and mapping and defined specific drilling targets. Some

_additional surface mapping is required in peripheral areas.

Preliminary heap leach metallurgical tests indicate recovery
of .02 o/T Au after 7 days and the tests are still in progress

(1/16/83).

F. Fischer-Watt Interest

Fischer-Watt controls 100% of the project subject to
an underlying lease agreement with the property owners.
RATTLESNAKE MINE, CALIFORNIA
A. Location

The Rattlesnake Mine is located about 20 miles north of
Goff, San Bernardino County, California. It is accessable

by county maintained and good dirt roads.

B. Land Boldinas

Fischer-Watt Mining has under lease 42 unpatented lode
claims covering over 800 acres.

C. Geoloqgy

Gold mineralization at the Rattlesnake occurs along a
N30E 300-350 NW fault zone in Precambrian granite and granite
gneiss. Brecciation and crushing occur over widths of up to
100' but the foot wall 40' carries the only economic mineral-
ization found to date. There is no signficant hydrothermal
altheration or mineralization and the gold mineralization appears
to be dispersed in crushed Precambrian granite. The prospect
is similar-in many respects to the Picacho Mine in SE California.
The fault structure, probably a thrust, is traceable for over
6000 feet. Sixteen hundred feet of strike length and 150 feet
of dip length  have been drilled by the owner. Of the 26 holes
for which we have data only eight found no values greater than .02
o/t Au. in the minéralized structure. Sampling and mapping by
FWM confirm the probable validity of.the owners drilling results.
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