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oe “s 

iNSTRUCTIONS. ) 
1. Ordinarily at least two pages of this book will be devoted to one section. On ‘ 

the left-hand page, place a map of as much of the section as has actually been seen. ; 
Denote rivers, lakes, marshes, etc., by the usual topographical signs. Denote the 
ledges of rock, when no structure is made out, by cross-hatching, making the cross- } 
hatching cover as nearly as possible the areas occupied by the exposures. If the ‘ 
rock is a massive one, but still more or less plainly bedded, use the same sign with ; 
a dip arrow and number attached, showing the direction and amount of the dip. Be 
Denote a shaly or other very plainly bedded ledge by right parallel lines, and a ledge the 
having asecondary structure by wavy parallel lines running in the direction of the 
strike, with dip arrow and number attached as before. The greatest care must be } 
taken to avoid confusing slaty or schistose structure with bedding, and in all cases \ 
where there is the least doubt about the trne bedding direction, indicate it by a { 
query. ‘lo each exposure on the face of the map attach the number of the specimen : 
representing it. In mapping the section count each of the spaces between the blue 4% 
lines as 100 paces, and twenty of these spaces to one mile, or 2,000 paces. Usually 
the southeast corner will be placed at the bottom of the page, or at the first black j 
line above the bottom of the page, and at the right-hand side. If, however, for any . 
reason, it is desirable to show portions of an adjoining section, the southeast corner : 
may be shifted up, or the map may be turned around and the north placed at the left- i 
hand side of the page. The ruling of the left-hand pages is also arranged so that, f 
if desirable, a larger or a smaller scale can be used, eight inches, two inches, one i 
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined i" 
in black represent sections, and those in red, quarter sections and “forties,” while iL 
the space between the blue lines is 200 paces. o 

2. On the right-hand page place the notes descriptive of the exposures. Begin in : 
each case with the number of the specimen, placing the number on the left-hand F 
side of the red line, after which give in order on the right of the same red line the { 
position of the ledges as reckoned in paces from the southeast corner of the section } 
and the dip and strike when observable, the latter always being expressed from the 4 
north; for instance 4025, 250 N., 300 W., Strike, N. 78° B., Dip 50° 8S. Then follow f 
with a full description of the ledge. When topographical maps are used for i 
locations this paragraph applies only in part. 

3. Collect a specimen from every ledge, or wherever there is a change of rock on 
any one ledge, taking care to get fresh material, unless for a special purpose the 
weathered surface is desired. In case of trips made on foot or in canoes, for long 
distances, neighboring ledges, unquestionably of one kind of rock, need not be ' 
specimened. The position and extent of the ledges not specimened should be | 
marked on the map, with notes that each is of a rock identical with specimen , 
so-and-so. Under the same conditions small-sized specimens, trimmed to a uniform 
size of 2 x 2} x } inches will be allowed, but in all other cases large-sized specimens, o 
trimmed to a size of 3 x 4x linches, must be selected, in accordance with section 3, 
chapter IV, p. 44, Regulations of the U. S. Geological Survey. Specimens should 
not be placed together without protection in the collecting bag, as the fresh surfaces, ; 
important in determining the character of rocks, are thus destroyed. They should 4 
be damaged by no temporary mark, but the numbers should be at once marked in : 
at least two places upon the inclosing paper or cloth bags. Specimens may be : 
permanently marked in camp by painting the numbers upon them in white upon a i 
black background, using Silver White and Ivory Black oil tubes for color, with i 
turpentine as a diluent. +h 

4. On the last twenty-five pages of the book give, as may seem desirable, a general a 
account of the examination of the region mapped in the previous pages, correlation 
of observations, sketches, cross sections, etc. 

5. Forward this note book assoon as filled as registered mail matter to C. R. Van 
Hise, U.S. Geologist, Madison, Wis. 6—747
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South Bouldef Creek, Col. ae 

Visited South Boulder canyon. 

Just before reaching the mouth of | 
} the canyon we saw the Laramie beds dip-| 

re ping rather steeply away from the q 
mountains; then came a break with no 

| exposures along a ravine; and behind 
} this appeared the massive, beautiful { 

red beds of the Triassic, which in great 
thick layers dipped steeply away from j 
the mountains. (50-55° N.E.) The 
strike at one place was taken, andis {| 
N. 35 W. (magnetic). y 

| These red beds occupy a breadth of | 
r nearly a half mile, and immediately j 

behind these comes a white, vitreous +<| 
quartzite, which at the one place de=—"| 

| termined had a strike of N, ¥° F, (mag -)| 
Dip 55 S. However the strike and dip 4 

|. seemed to be rather persistent, and | 
everywhere to the south, 4 

i 

| The main purpose of the day's 
trip was to attempt to determine the 

4, relations of this quartzite to the gran4 
itoid series farther up the creek. i 

i No time was spent upon the relations of | 
the quartzite series and Triassic, since 
it has long been known that these are 
unconformable, and that the quartzite ; 
was in its present metamorphosed con- 

“7 dition before the Triassic was laid dow 
as shown by the innumerable pebbles of» 

| Kiama the quartzite in the red sandstone. =~ @i
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: Lakes, sent to visit the localitfes = 

r to get additional light. if he could 
upon the quartzite and granite, reached 
conclusions substantially the s«me 

as those of Marvin; viz., that there 
| is a gradation between the two. The 

strike of the quartzite series is approx- 
. imately parallel with the general trend of 

| South Boulder creek. The quartzites ap- 
parently end on a side revine about a 
mile up the creek from where they first 

| appeared, and here a continuous outcrop wa 
found between the typical quartzite and 
the ordinary massive granite. The facts 

\ in passing downward are as follows: the 7 

, vitreous quartzite first becomes a fine. @ 
Weise grained quartzite conglomerate, and this: a 

fe) 42851 coarser quartz conglomerate (42331) cons) 
‘peer taining many quartz pebbles, but apparemie 

“e ly no granite pebbles. This quartzitié jf 
variety of rock grades somewhat rapidly i 
into a micaceous schistose rock which i 
contains granite pebbles, and seemed to mé 
to be perfectly clearly a metamorphosed 
clastic rock in which there are very num- 
erous more or less mashed and metamorphos- 

| 42328 ed granite pebbles (42328, 4235353). Speci- 
| 42333 men: of the schistose matrix (42334) in 
* 42334 which the pebbles are contained was col- 

lected. While the pebbles are some- 
what metamorphosed, they seem to be very 
Similar to the massive phases of granite 
lower dowh. The conglomerate schist con- 
taining granite pebbles was traced down t¢ 

A a definite plane, and there every pebble ¢ 
Bee abruptly ended, noteanother one being 

f Bae found beyond a position Imife-like in ¥ 
i" sharpness. eed
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1 * he [6 Immediately below this, without a 
| . break of a fraction of an inch, is 

42329 found a schistose rock (42329) which 
; which is very similar indeed to the 

schist constituting the matrix of the 
conglomerate, but which grades along 
the strike and across the strike, step 

= by step, without any sudden break what- 
ever into an ordinary unmistakeable 

: 42332 
granite (42332). 

For my part I have little doubt 
that the schistose varieties of rock be 
low the conglomerate are extremely 
mashed and sheared phases of the 
granite. The unusual metamorphism is 
due to the very great differential 

time movement off the contact plane of two di 
ferent series. The granitic series is 
cut through and through by many pegma- 

} tite dikes and veins. None of these 
were observed anywhere in the quartzite 
formation, although they were looked 
for closely. All these pegmatite dikes 
extend directly to the quartzite; in- 
deed one pegmatite dike was found at 
the place above fully described in 

. which the pegmatite cuts through the 
[ Schistose granite almost directly to th 

quartzite; but unfortunately at this 
particular spot the quartzite is not ex 
posed at the contact, and I could not 
assert that it there abruptly stops, 
although I have no doubt that this is 

& the case. | 
I can readily understand that Berge 

ye ered person.without a good understanding of 
ge et
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the principles of metamorphism and dy- 
* namic geology might conclude, as have 

; Marvin and Lakes, that the quartzite 
} grades into the granite; but this ex- 
H planation x=xanxunsuppoxkaiiex HEX 

has insuperable difficulties. In the 
i first place this sort of a gradation 

te has never been proved anywhere in the 
world. A quartzite is not of the 

. correct composition to make a granite. 
| The granite might be explained tv be 

| intrusive in the quartzite, but this 
would be a pure assumption for which 

i there is no evidence. The third ex- 
i planation seems to me to be the only 

tenable one; viz., that the quartzite 
j and schist conglomerate represent a new 

4 series derived from and resting upon j 
the pre-existing eroded granite and 
gneiss floor. This theory explains 
every one of the facts. Where the 
basement rock is granite the detritus 

| is laggely of the same material, and 
i thus whether the rock was originally grar 
| ite or clastic material resting upon 
i it, it would have somewhat the same com- 
} position and be metamorphosed to a 
‘ Similar schist. Second, the numerous 
5 granite pebbles in the conglomerate is 

' explained, and the rock from which they 
are derived accounted for. The even, 
homogeneity of the schistose granite 
is just the sort of rock into which 
homogeneous igneous rocks pass by the 

ls process of mashing. 
Thus from this locality I be- 

ay lieve the granite of the series is Ars. 2 Se - Se 
=
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a chean, and that the quartzite be-~ ™ 
+ longs with the Algonkian. 

On the north side of the creek 
another locality is observed in 
which the quartzite and granitic ser- 

. des are almost in contact. Here the 

phenomena are very similar to, al- 
oe though somewhat different from those 

A fully described above. The quartz- 

ite grades down into a quartz conglom- 
erate even more emphatically than 

| on the other side of the creek. This 
grades down into a schist which is 
conglomeratic, containing granite peb- 
bles, but the pebbles are not quite 

| 80 clear as on the other side of the 
creek. 

42330 Schistose quartzite near the contact 
- 227 + : $2 + 3 

with the granite, north side of South 
Boulder creek. 
The schistose conglomerate here is 
broader than on the south side of the 
creek, being perhaps 10, ft. or more 
across. Unfortunately, just at the 
bottom of the schistose quartzose congl} 

| omerate there is no exposure, and immed} 
lately across the ravine, after an in- 
terval of a dozen feet, schistose gran- 

7 ite appears grading into massive 
granite. 

From the fact that the contact was 
| found on both sides of the narrow belt 

1 of quartzite, it appears probable that 
this series is a closely appressed 

z isoclinal syncline.. However, on the 
overturned, i.e. on the north side, of 

Z the fold the shear is more severe then 
a on the other side, thus making a broad
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belt of conglomerate schist, and also 
} there is a sudden change from this 

schist to quartzite, and here appar- 
| ently minor folding has occurred, at 

least the quartzite has resisted being 
mashed into a schist. (Photo 1) 

Photo 2 shows the quartzite look- 
& ing up the mountain from the Triassic 

area. 
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| See 7 stig Sc e “ 
| Aug. 8, 190¥%" 

. Golden, Col. 

} With Patton visited the Coal Creek 
i canyon section: 

On our way from Golden to the 
j section Patton called attention to 
‘ thet fact that the sedimentary strata 
i of the Carboniferous and Tertiary are 
} on end.or even overturned a short 

} distance from the pre-Cambrian core; 
1 whereas the beds on the pre-Cambrian 
j core are never vertical, but dip away 
i from the mountains at angles of 45-60°. 
i The more rigid pre-Cambrian core has 
i yielded less, and the strata along it 
t took its inclination, whereas away from 
1 the mountains a short distance in the 

soft sedimentary strata the rocks have 
| reached the maximum of deformation. The 
| rocks of Table Mt. just above Golden are 

| practically flat-lying; yet the sedi- 
mentary rocks a very short distance to 

| the west, probably not more than a half 
t mile, and at the most not more than a 
| mile, are on end. 
i After passing the sedimentaries on 
= the south side of Coal Creek we came 
; upon exposures of granite-gneiss and 
} Schist of various kinds, in short, Base- 

ment. Complex material. This was seen 
also on the north side of the creek in a 
cut near the wagon road. However the 
first rocks well exposed on the north 
side of the creek after the last exposure 

Se of Trias belong to the quartzite Se GheS . 
hte Wes
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m4 This series cuts diagonally across ==. 

he the creek to the south side, and 
: there is close to the Basement Com- 
| plex. Probably this Basement Complex 

is exposed below the quartzite on the 
South side of the creek for at least 
@mile. The Basement Complex here | 
nearest the quartzite consists of schis- 

4254] tose grantte or gneiss (42341) which is 
cut through and through by pegmatitic 
granite, and is pegmatized parallel to | 
the foliation. The quartzite, 
while only a short distance away from | 

| this material, was nowhere found in con- | |. tact with it. The quartzite is here cut | 
by several large pegmatite granite dikes, | 

! massive and showing no signs of mashing, - | 
j apparently intruded after the most of the| 
i folding and metamorphism. 
: Up the creek the massive quartzites | 

with conglomeratie phases grade into a 
: schist which at the valley of the creek | 

extends upward for about a half mile 
where the road abruptly bends to the 
west, and here massive quartzite again ap- 
pears. At a high point at this place | 
Smith found quartzite and granite closely 
associated, between which is a crinkled | 

| schist which apparently belonged with 
' the quartzite series, and may be an un- 

) conformable contact with the granite as 
} was determined later up the creek. 
} The massive quartzite continues up | 
1 Coal Creek until the creek makes a 

| Sharp bend to the north, and for some dis-] 
} tance beyond this. Pollowing up the | | 42338 creek along its north bend the erent | RS 2 (42338, 

ae 
“ — =
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and quartzite were observed to be close 
together high up on the spur at the 
right. of the road. Following up along 
the place where the quartzite and gran- 
ite are close together the massive 
quartzite was found to be strongly 
conglomeratic, interstratified with 
quartzite. The strike and dip here are 
strike N. 60° W., dip 40° N. E. (mag.) 
Below the quartzite conglomerate is a 
break of about 4 ft., and then is 

42337 found micaceous quartzose schist (42337) 
which has a reddish color, but which 
struck me as having a sedimentary as- 

i pect. This grades down into a rock 
which is more granitic-looking, but is 

42336 still a schistose quartzite (42336); 
and directly in contact with this is a 
little block, about 1 ft. in diameter, 

42335 of schistose granite (42335). One 
might doubt whether this schistose grans 
ite is here in place, but at a locality 
a little lower down exactly the same 
relations obtain between the schistose 

42340 quartzite (42340) and the schistose 
42339 granite (42339), making it certain 

this is the contact between the two for- 
\ mations. High up at the crest of the 

Spur the same schistose quartzite was 
seen, and the same schistose granite 
after an interval of a few feet. 

On the talus slope were found innum- 
erable fragments of the schistose 
quartzite. All of these facts show 

, that this is not a small thing, but is 
ban, @ continuous persisten horizon next to 

. aoe the granite for some distance. Foray 
_ own part I have no doubt that the semis:
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= tose granite represents the metamorphose 

detritus which was laid down upon the 
granite floor. This rock still has 
Some feldspar; much of it has doubtless 
passed into quartz and mica. however 

' the rock as a whothe contains very much 
| more quartz than the granite immediately 

below, showing some assorting but still 
| having enough feldspar to give a red- 
| dish color so as to make the rock on its 

weathered surface resemble granite. Ine 
; deed it was supposed so to be by Patton 

| on passing by. 
| On this theory all the phenomena, 
| including the persistent belt of quartziti 
; conglomerate, above are completely ex+ 

plained. They are entirely inexplicable 
| upon the theory of granitic intrusion, 
| and certainly had no relation whatever 

to the theory of downward metamorphism 
of quartzite .into granite. 

While the phenomena are somewhat dif- 
ferent from those observed at South 
Boulder creek yesterday, the facts at bot] 
places equally agree with the theory of 
unconforfiable deposition of the quartzite 
upon a Basement Complex, and thus con- 
firm each other. 

While the granite was found below 
the quartzite in the spur at the right 
of the creek, quartzite again is found 
further to the west. This relation may 

! be explained by ssoclinal folding, but 
| perhaps is more plausibly explained 
. by a fault running parallel with the 
We = creek at this place, along which fault . 
es the western block is dropped down and %& 
a 

2



thus carries the quartzite further to 
the west. Corresporiding with this 
Suggesting is the appearance of a 
gray rock appearing to be quartzite high 
up on the mountain on the south side 

| of the creek near the mouth of the can= 
yon, the granite being on either side. 

) This gray rock, if quartzite, might 
; have been faulted in in the same 

manner. However upon the points of 
isoclinal folding or faulting to ex- 
plain the very wide belt of quartzite 
at Coal creek, at least 2 or 3 miles, 
no adequate facts were collected. The 
truth may be either way, but my general 
impression was_in favor of faulting 
rather than ig dclinal folding, since 

! it is well known that the sedimentaries 
to the east are faulted, and since it 

| would so perfectly explain the distri- 
bution. 

' 

: 
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has Aug. 9, 1901. 

Idaho Springs, Col. 

With Bain we visited the Newhouse 
tunnel at Idaho Springs. This tunnel 
strats just above the valley of Clear 

: ereek, and has been driven directly 
across the strike of the 3 zones of 
fracture along which are the ore de- 
posits.toward Russell Gulch for a diss 
tance of about 12,000 ft. This tunnel 
goes through the granite-gneiss-schist 
complex the greater part of the distanc¢ 

Thus far it has intersected several 
of the veins which have been mined at 
the surface. The most important of thes 
are the Gem and Sun and Moon. 

Where the Gem vein is struck a 
42342 thick dike of porphyry is found (42342) 

25 or 30. or even more feet in thickness 
42343 which is more or less mineralized (42343. 

and thus are regarded by the company 
as part of the vein. Upon either side 
of this porphyry is however a well 
developed vein, several feet in width, 
very rich in pyrite earrying gold and s} 
Silver, indeed so rich that it can easi! 
ly be mined as a milling ore. With the 
pyrite are purely subordinate quanti- 
ties of other sulphides. The values 
in’this pyrite are good, so that the tw 
nel seems to have struck this lode at 
a good ore chute. The depth to which 

E the tunnel strikes the Gem was said to 
[ be about 1200 ft. vertical, or about 

ie 2000 ft. along the dip. The rock of th) 

eg porphyr is much modified and decomposeai)
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: as result of metasomatic action, 
f showing changes such as Lindgren des- 

cribed as characteristic of deep- 
seated metasomatic action in fissure 
veins. No evidence was discovered 
of oxidation, surface action, or se- 

: condary enrichment. This lode was the 
only one visited. However the material 

| of the Sun and Moon was exmained on the 
| dunp. It contains pyrite and blende, 

and was said by the man in charge not 
to carry gold or silver values. As to th 
values which occur in the other veins 
cut no information was obtained. 

, 
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Aug. 10, 1901. 

| Idaho Springs, Col. 
| 

With Bain we visited the workings 
carried on from the surface of the 
Silver Age mine, which is supposed 

» to be a continuation of the main zone 
of fracture represented by the Gem pro#= 
perties, although between the two are 
otherproperties. 

Here Bain showed us a main vein 
} «Which is continuous to the chief ore 

Pe carrier, and parallel with this,and 
frequently intersecting this or joining 
with it, are several subordinate veins 
which carry some values. The cheif 
ore chutesSso far as he has become fam- 
xlar with the mine are however in the 

(/ ein vein at places nearby, but not 
directly at intersections of the sub- 
ordinate fissures with the main fis- 

sure. 
The main fissure away from the 

intersecting subordinate ones carries 
the values in pyrite. Near the inter- 
sections where it is much altered it 
is apt to earry the values in galena, 
blende, chalcopyrite, and tetrahedrite, 

| put more dominantly in galena. These 
| facts seem to indicate that the ore- 
| bearing solutions in the main fissure w 
\ were mainly gold solutions with pyrite 

‘ as the chief gangue; but that the in- 
Sans tersecting fissures brought in lead and 
tae zine and copper, and that here the .3= 
a =
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values go into these minerals. Indeed, 

/ in this connection Bain has worked out 

| a definite order in which the values 

| go. Where pyrite is alone the 
| values are in this mineral. Where 

pyrite and galena are together, the 
values are in the galena. Where pyrite 

galena, and blende are together, they 
are in the blende. Where pyrite, 
galena, blende, chalcopyrite, and 
tetrahedrite, and especially the lat- 

| ter, the values are in the copper min- 
erals. This relation is very inter- 
esting as according precisely with 

| the respective affinities of the preci- 
ous metals to these base metals as 
shown by metallurgical work. 

The upper workings of this and 
other mines carry some native silver, 

' also ruby silver , showing clearly en= 

richment. Frequently ore chutes had 

| high values, in some cases several hun-s 

dred, and locally even more than that, 

dollars per ton. No such values have 
anywhere been found in the deeper work- 
ings fromthe surface where the Company 
is now operating, nor have any such 
values been found where the veins are 
intersected by the Newhouse tunnel. 

It thus appears that secondary 
enrichment has played a very important 
part in this district, although ap- 
parently the first concentration has 
peen sufficient to produce valuable ore 
at very considerable depth,- 1200 ft. 

/ vertically at least.
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As to general relations in this 
region there are three main zones of 
fracture,- one running just north of 
Idaho Springs, one running through 4 
Russell Gulch, and one through Central 
City and Blackhawk. The southern of 
these zones of fracture has one main vei 
and a large number of subordinate par- 
allel or intersectijg veins. There are | 
numbers of veins in each of the other 
zones; but their relative importance was| 

| not ascertained. So far as one can see 
fram the Newhouse tunnel, which has in- 
tersected the first or southern group, | 
the number of veins decrease at depth. 
For instance, the consolidated Gem has a'| 
the surface a large number of veins, | 
and at depth has only the two. 

} The general strike of these zones of 
fracture is east of north, probably | 
about 60°, (Map of Idaho Spring | 
and Gilpin county gives the locations 
of the main properties.) 

The amount of water which is now 
found by the Newhouse tunnel in the 

. drift 12,000 ft. long is insignificant. 
A small amount of water percolates 
in at different places, but the quan- | 
tity obtained was so small that it is 
practically ignored in their drifting . 
and arrangements. The cracks and creve 
ices have been very thoroughly cemented, 
and since that time new fractures have 
not been formed so that the water could 
find access from the surface. In the . 
workings from the surface, as would | 

; be expected, the quantity of water | 
‘ greater, but not large. |
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| : Bain says for the entire distriet; 
F including all three zones, the ores are 

continually associated with porphyry, 
being immediately adjacent to or in thii 
rock, which of course is of far later 
age than the complex through which it 
cuts. Indeed in the hundreds of 

, dump piles and shafts seen along the 
. Idaho Springs zone and the Russell 

Gulch belt, the most prominant rock 
is the peculiar gray material which is 
the porphyry either fresh or modified. 
Doubtless the same is true of Central 
and Blackhawk, although we did not 
go far enough over to see the dump pile: 

! of these localities. 
This very intimate relation be- 

tween the ore deposits and the porphyry 
shows conclusively that the porphyry 
intrusions was one of the essentially 
factors forming the ores. Doubtless 
one of the relations connected with 
their production was the furnishing, 
first, of openings along the contact fol 
water circulation. The favorable condi’ 
tions resultant upon, or at least con- 
nected with the igneous intrusions, are 
three, (1) the furnishing of cracks 
and crevices along and through the por- 
phyry and along the contact between the 
porphyry and the adjacent rocks for 
the trunk channels of water circula- 
tion; (2) the furnishing of heat to 
make hot solutions, indeed thermal ac- 
tion has not entirely died out in 

: this region as the springs of Idaho 
1 sz Springs are still warm; (3) the por--— 

* phyries themselves maycbe the sole or
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the chief source of the ores. This 
‘ point can only be determined by very 

careful investigation of the amount 
| of metals which are carried in the 
i Archean and that carried in the unmodi-= 

fied porphyry, provided such a rock any- 
where could be found. 

. 
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19° * Aug. 125-1901. 

: Florissant, Col. 

With Grant visited the northwest end 
of Blue Mt. west of Florissant starting 
at gap where crossed by road. Here to | the northwest of the road is found fibro- - 42344 litic quartzite (42344, 42345) which is 423545 cut through by coarse pegmatite granite dikes, and is injected by granite parallel to the foliation in a most complex 
fashion. At many places the alternating bands of fibrolitic quartzite and red 
€ranite material are but a fraction 
of an inch across, giving the rock a 
beautiful ribbon structure. This is 
shown ‘not only by the coloring but by = the weathering, the quartzite being the | more resistant, and its ridges protruding. The bands are in many places corrugated in a very irregular fashiog. The injec- tion layers ‘of granite vary in width; frequently however many of the parallel bands are approximately of the same size. In places the rock is mainly like the Specimens of fibrolitic quartzite; at other places it contains granite and i quartzite in varying proportions; and in certain places takes on much more of a granitic aspect than a quartzitic one. At one place especially the rock has a granite texture at one side, and gradually fades off into the banded structure of 
the granite and quartzite. The closeness - =0f the interlamination of the two rocks...



= 
20. Se. = is only less minute than that of the — cases of parallel injection at New Rochs elle, New York. 

At this Spur there was also found | besides the pegmatite a finer grained gray granite in subordinate quantity. We now went northwest along the east slope of the mountain. About b @ mile northwest of the €8p a tunnel is being driven into the mountain. This tunnel is several hundred feet long, and this section Was examined, and also the Section on the Slope to the top of | the mountain. 
At the base of the tunnel, and ex- posed for a littie way up the Slope, is @ coarse granite which we regarded as a portion of the Pikes Peak granite mass. 

be However this Continues up the Slope, is distinctly dike-like in its form, running across the other rocks On the Slope of the mountain there is & broad 42346 belt of fine grained granite (42346) running parallel with it. The Spec imen is an average one taken from the dump of the tunnel. This granite contains very numerous inclusions of the quartzite 
42347 (42347). Also on the top of the hili y this same granite was found cutting 42348 through the quattzite, (42348) Therefore there appears No doubt that the gray granite is intrusive in the fibrolitic quartzite. ‘The coarse granite Supposed to be the Pikes Peak variety also contains many inclusions, Some of - Which seem to be quartzite and some “of 42349 Which are the fine rained granite 49349 
Ge
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quartzite is in much greater force 
than at the gap. Here the parallel 

: injeetion and fibrolitic character 
42350 is maintained. The specimens (42350, 
42350a 42350a, 42350b, 42350c) show beauti- 
42350b fully the fine fibrolite, the minute 

, bands of granite parallel with the 
| quartzite, and lenticular areas of feld 

Spar which have developed within the 
fibrolitic quartzite. 

i On the west crest of the hill the 
fibrolitic quartzite is the dominant 

j 42351 rock (42351). The fibrolitic quartzite 
at this place is several hundred feet 

. wide at least, and probably more than 
| a thousand feet, although it was not 
a measured. 

@n the crest of the hill at the 
| place where the fine grained granite 
i 42348 dike (42348) was found xke prospect- 
j ing for copper has occurred along the 

contact of this rock with the fibro- 
litic quartzite. At a number of pits 
a considerable amount of copper ore has 
been thrown out, mainly azurite and mal 
acite, but containing beautiful cores 

ie of sulphides, bornite, chalcopyrite, 
and chalcocite. There is compara- 
tively little doubt that the carbon- 
ates show surface alteration products 
of the sulphides. 

As we drove from the mountain to 
Lake George we saw many exposures of 

ae Boas coarse granite which are identical in 
Se appearance with the great mass of < 

ie oe coarse granite at the tunnel, and ‘@ebt
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wat g ve less are continuous with it. While : P this coarse granite was more largely 
exposed than the other varieties of 
granite, these different phases were 
seen. 

Leaving Blue Mt. we drove by Lake George to Rocky ; thence northwest 
about 2 miles. The belt which Cross H has mapped as pure quartzite beds, 
passing into quartzitic micaceous and 
fibrobitic schists was found to con- 
Sist almost wholly of schists, gneisses 
and granites of very great variety. By fay the larger mass consisted of an- 
cient gray and reddish banded gneisses, 
dark colored pyroxenic and amphibolitic 
Schistscut through and through and 
injected ina parallel fashion by - granite of a later age, and especially 
by pegmatite. So far as lithology is 
concerned, this mass seems to me to be 
identical with the Basement Complex. 

Directly north of the road at Rocky | P. O. quartzite is exposed interbedded | with schist and cut and injected with 
granite, precisely as on Blue Mt. 

Beginning about one mile northwest 
of Rocky, and extending for perhaps a = half mile on the south slope of the 
ridge just north of the road fibrolitic 
quartzite is found in the talus, is Seen at one or two places in proppect 
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pits, and outcrops in very small 
, ledges at two or three places. This 

quartzite is associated with schists, 
42352 one of which is represented by 42352, ant 

is cut by granite, precisely as is the 
Basement Complex. To the north of 
the belt in which quartzite occurs, and 

a) south of it, the rocks have the typical 
Basement Complex characters, and include 
no quartzite. At the place where the 
deepest shaft has been sunk, depth 100 

} ft. or more, there was a light, graine 
| granite first taken out for 2/3 or hs 
| of the way, judging by the amount of 
| material on the dump, and they then 
| passed into quartzite represented by 

42353 specimens 42353 and 42354, both of 
se 42354 which are fibrolitic, and the smaller of 

which appears almost to have a clastic 
texture. 

I have no doubt that some of the 
; schists associated with the quartzite 

are sedimentary; but it was difficult, 
| if not impossible, with the poor ex- 
i posures to determine precisely the 

boundary between such rocks and the rocks 
which I have regarded as equivalent to 

4 the Basement Complex. 
At one place in a pit a small amount 

42355 of limestone is found (42355); but 
whether this was a vein or belonged to 
the sedimentary series could not be 
determined. Smith says the same rock 
is exposed for some distance, 100 yds. 

= or more, leading up to this pit. This 
ie makes it rather probable that the sedj— 

ge mentary series has limestone facieS-m, 
" If one were to examine the rocks ad- 

fnanant +2 Danteee awa 2 Aassn a tte —
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1 ee jacent to Rocky and consider the phenome 

| na without reference to any other lo- 

| cality, he would doubtless conclude 

| that all the schists, limestones, 

quartzites, and the banded gneisses, 
amphibolites, etc., belonged to the 
same series. Indeed, in this area 

, there is no evidence to the contrary.” 
It however appears to me that the 
phenomena of this area are to be inter- 

| preted in the light of known relations 
| in other parts of the Front Range. 

| In our work of the previous week we 

| found the quartzite and schist series 
| at Coal and South Boulder creeks to be 

| beyond question unconformably upon a 
; Basement Complex. However the metamor- 
7 phism is there so extreme that Marvine 

described the two'series as grading 
into each other, and the same determina- 
tion was made by Lakes,and Prof. Patton 
did not discriminate the recomposed 

| quartzite from the granite. At these 
localities the amount of injection 
of the sedimentary series by later ig 

| neous rocks is insignificant. Moreover 

| the exposures are remarkably fine and 

= continuous, so that the true relations 

could probably be worked out. 
But at Rocky the great mass of 

Pikes Peak granite surrounds the 
Rocky sedimentaries; indeed, is re- 
garded by Cross to include them, and 
certainly it does intrude them in the 

= = most irregular way, metamorphoses them 
ic profoundly, so that if there was am 

unconformity between the inconsid= =
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certainly sedimentary and the other 
rocks which appear to have the char- 
acters of the Basement Complex, it 
would be remarkable if almost all 
evidence of that unconformity were not 
obliterated even if the exposures 
were good and continuous, which they 
are not. 

In the light of these facts, 4% 
seems to me that the interpretation 
of the probable structure should be 
that given above, with which interpre- 
tation there are no facts against, but 
in favor of which there is nothing dé+ 
cisive in the Rocky area itself. 

About 2 miles below Rocky towards 
; Lake George the quartzite is again seen r assotiated with schist and cut by gran- 

ite. In reference to the cutting Pikes 
Peak granite, this is finely seen in 
the quartzite and schists just above the 
Post Offtce at Rocky. Here the schists 
run substantially east-west; whereas 
the great masses of Pikes Peak granite 
Swing north across the strike, turn east ; and surround them on the north, and ; then swing south again, leaving a triah- + gular area of quartzite north of the road : Surrounded upon three sides and cut direc ly across by the granite. Also the same ; granite, as already explained, pene- 
trates the quartzite and schist parallel 
to their structure. 

woe 
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Cripple Creek, Colo. 

Visited Mr. Moore, consulting 
engineer of the Portland mine, who 

b showed us many speciems illustrative 
| of the occurrence of the ores in the 

Cripple Creek district, and also full 
| sets of plats of the Portland mine. 

Mr. Moore further gave us information 
concerning the occurrence of gold and 

| silver at other properties. 
The plats of the Portland mine 

: illustrate beautifully the very c anp le) 
| nature of the ore deposits of the 

| Cripple Creek district. This mine is 
one in which nearly all of the var- 
ieties of rock characteristic of the 

| district are associated. The main 
i. values of the mine are in the breccia 

but values are also found in the 
granite, in the andesite, and in fact | 

. in almost every rock in the mine. 4« 
| The order of the rocks as given by 

Mr. Moore is that of the Pike's Peak 
f and Crepple Creek special folios. The} 

| veins of ore certainly show a decided | 
: preference in the Portland mine for | 

the phonolite dikes following along 
one wall or the other, but being 
partly at the contact of the phonolite 
and the intersected rocks and partly 

L in the phonolite or the rock cut.by 
| x the phonolite. Occasionally a vein.
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" for some little way follows the late 
basalt dikes, but this is an ex- 
ception. Specimen 42355 A is of 

| 42355 A mineralized basalt, the Conundrum 
f mine of the Anchoria-Leland M. & M. 

Company, running 5 to 10 ounces of «3 
= gold per ton. This is one of the 

very few cases in the Cripple Creek 
district in which there is any 
deposit of telluride of gold ina 
basalt dike. Specimen given by 
V. G. Hills, Cripple Creek. In many 
cases the veins are traced for long 
distances with poor or insignificant 
values, and then a rich ore shoot may 
be struck. Wherever there is a vein 
it seems to be the policy of the mine 
to follow it whether it shows values 
or not, with the hope that an ore 
chute will be struck. 

At one place there is a plexus 
of intersecting phonolite dikes, and | 
while they are sulphides associated wi 
with these the ore values are small. 
However adjacent to this area, or 
at least not very far from it are 
some of the richest values in the 
deeper parts of the mine. The Port- 
land mine started like the other 
minés in the district as mainly a 

| : Pes gold wine In the oxiat ed zone. 

telluride and in the dee arts of 
<M uta Tha Weds are fount b oth ir 

gy telluride and in sulphide of iron. 

ite oes =



ar 
Ses : * 

t ae Higher up associated with the rich” 
we tellurides.are sulphides of iron but 

these are very low grade. This re- 
lation of oxidized products tellurides 
at a lower level below the belt of 
waathering, and in the few deep mines 
tellurides with values partly in 
the sulphides, Mr. Moore stated was 
general for the district with the 
possible exception of the Last Dollar 
mine which will be mentioned later. 

The depth at which the sulphides at 
the Portland begin to have value is 
about 700 feet, but whether this depth 
corresponds with the belt of oxidation 
I forgot to ask. 

Mr. Moore showed us sone very in- 
teresting specimens from the Gold 

. Coin. The Gold Coin is exceptional in 
that its values are wholly in the 
granite. It occurs in a shear or 
fracture zone of the granite. There ij 
no such thing as a definite vein. 

| Indeed in most places it is only possi- 
| ble to tell where the ore ends and 
} the barren granite begins by assays. 
} The rock at the Gold Coin is a coarse 
| porphyritic granite containing large 
L feldspar crystals and much biotite. 

In many places these constituéphare 
I partly leached out and especially does 

this take place along the veins. In 
these cases the biotite first dis- 
appears, then quartz, and the feldspar 
is the most persistent material, this 
being quite fresh in the specimen whict 

lee he showed us, even when the nicamaags 
ae ae



| eC all gone and most of the quartz had 
disappeared. This seems to me to be 
practically conclusive evidence 
against TUméYoOle action as the cause 
of tHe SOlutTon oT the cranite md 
the deposition of the ores. 

Mr. Moore also stated as very 
| general for the district that where 
| quartz or chert seams ne. in that 
i ore fe ket fe hepaund . This is 

apparently an important idg—to the 
i ore although she Atay BME 
i mineral of the district dssociated 
i with the tellurides is fluorite. 

It is evident by merely looking 
| about the camp at Cripple Creek and 
| Victor that many of the small pros- 
| pects have been worked out or if not 
r worked out at least the ore deposits 

! which were originally mined have beer 
lost and as yet have not been followec 
at depth. Of the very many smell 
shafts end outfits only a comparative- 

; ly few are working. If one should go 
by appearances certainly 20 would in- 

. clude all the dmportant mines in the 
; vicinity of Cripple Creek. The 
\ stopping of work at many small places 

may be partly due to the fact that 
these properties have passed into the 
hands of the larger companies and are 
being worked through their larger 
shafts. 

- . _ 
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. * August 14, 1901. 
) Cripple Creek, Colo. 

; We went to Victor and stopped 
first at the Gold Coin. Here the 
rock of the railroad cuts seemed to 

L be granite. Also granite is the 
1 material of the dump, md granite alsc 
| 42356 is the material of the ore (42356). 
. We next went to the Portland and 
| there looked over the rock pile md 

ore. At the Portland dump pegmatitic 
. granite was found which shows the 
: solution of the mica md part of the 

42357 quartz, the feldspar remaining. 
_-. 42357 A 42357 A typical granite ore from Port- 
- land mine 800 foot level, carrying 

; 2.06 ounces of gold per ton, showing 
solution of mica and part of the quart 
with the feldspar remaining. From one 

; of the cars of ore two or three speci- 
mens of different varieties were taken 

42358 The first, 42358, apparently being 
phonolite carrying ore (?); the 

42359 second, 42359, phonolite and fluorite 
together in bands; and the third 

42360 42360, being granite with a siliceous 
, layer upon which is oxidized vein mat- 

42359 A erial carrying values. 42359 A 
typical phonolite dike from Portland 

42359 B mine running $12 per ton. 42359 B 
specimen of drusy phonolite ore bear- 
ing from dike four feet thick in the 

E granite about 100 feet from the.con- 
“SiGe tact of the eruptive rock from the 

nah TESS jax mine, Battle Mountain. This is



| vt 

i = This is a rare structure in the 
42360 A Cripple Creek dikes. 42360 A, dike 

of verite cutting granite (see 
trans. A. 1. M, Bs Vol. 30, pp. 761, 
specimen taken from just below the 
cut). Specimen 42357 A, 42359 A, 
42359 B, 42360 A given by V. G.Hills 
Cripple Creek. 

We next went to the Last Dollar 
mine in which we were taken by Supt. 
Charles Walden. 

We first wnnt to the llth level, 
1150 feet below the surface. Here is 
some of the richest if not the riches 
dellurides which they have found, 

42361=2 42361 - 42362. These were found 
along a vein which was rich for 300 
feet below the surface but contained 
nothing from tmt depth until the 
vein became paying at about the 10th 
level. 

About the 10th level this same 
vein is found, but is not so rich al- 
though it does there carry high val- 
ues not only in the vein material but 

42363 in the phonolite 42363. From this 
level I picked a large piece of the 

42364 fresh ore 42364. Also in this level 
42368 the phonolite 42368 is very weal ex- 

| posed. 
| We next went to the 8th level where 
| is the transition sone between the 

oxidized and unoxidized products. At 
| the 8th level there is beutifully 

Ll shown the oxidation of the pyrite and 
the formation of the brown iron cores.
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} At this level also is obtained 
material in which the ore is partly 
as telluride and is partly as free 

42365 gold 42365. Specimens 42366-7 taken 
42366-7 from about this level. 

Above the 8th level the values 
were mostly native gold. This mine 
is near the top of a high hill and 
is 200 or 300 feet above the Portland 
and 500 or 600 feet above the Goad 
Coin. The belt of oxidation actually 
has extended to a considerable depth. 
It seems to me it is probable that the 
telluride belt which they are now 
working represents the rich belt 
below the level of ground water com- 
parable with the rich sulphide belt 

below the level of ground water in 

other districts, and that as the mine 

goes deeper the values will partly 

pass from the tellurides into the sul- 

| phides and ultimately that a low grade 

sulphide deposit bearing very subor- 

dinate quantities of telluride will be 

. found. 
| The last Dollar mine is very int- 

eresting in reference to one or two 

4 general points. The mine is very dry 

: from top to bottom. Indeed in the 

deepest workings the walls are dry 

and powdered. The only water which 

| comes in is a snall amount from the 

surface. This again corresponds with 

the fact that the mine is below the 

- crest of a ridge and there would be 

= no heavy drainage of water into it- 

ae from the surface nor would one expect 
!
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f the rising water to be strong at 
such a place. However notwithstanding 

the present absence of water, in no 
mine which I have seen is there 
clearer evidence of ancient water 
channels. These go everywhere 

. winding in and out in the phonolite 
and in the andesite. Sometimes these 
water channels are nearly a foot wide 
and several feet long. More commonly 

| they are much smaller and of course 

j irregular. It is in the mining of 
this water channels that the beautiful 

‘ crystallized specimens of gold tell- 

| uride are found. In a small way 

} 42367 specimen 42367 shows the appearance of 

5 : the water channels. 

| The mine is interesting also in 
that the country rock is mainly ande- 
site. The values are found partly in 
the andesite free from any dike, or 
any other material, and partly assoc~ 
iated with the phonolite dike. Where 

| the phonolite occurs as a definite 
dike the values seem to be more per- 
sistent than elsewhere. 

The Last Dollar mine is interesting 

. also in another respect as compared 
with the Gold coin. For instance for 

tje most part veins are confined by 
perfectly well defined walls. Where 

; the richest ore is found in the Uth 

level the wall on either side is 

Bali slickensided and is perfectly definiti 

| : giving a zone of about 3 feet in 
| 8 Y width which is worked out and beyond 

| Se, which no work is done. Where the =
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| > =m phonolite dike occurs the walls are 
t not quite so definite but still well 

marked,frequently showing s licken- 
| sided surfaces. The ore in such 
| cases occurs partly in the open 

cracks and vuggs, and clearly marked 
water channels and partly as an 

4 impregnation of the phonolite itself. 
I's At the present tim and apparent- 

ly at previous levels they have been 
at work upon two veins anso called 

| main vein and a cross vein. The crosi 
vein has not upon the whole been very 
profitable. However it is notable 

| that the very rich values which they 
have found, at least at the levels 
Mhere we visited it, were compara- 

L / tively close to the cross veins, that 
; Y is they have distances varying from 
[ 50 to 150 to 200 feet. At many place 
| were shown walls of andesite impreg- 

nat eel with iron pyrites and even 
containing bands or veins of iron 

| pyrites which Mr. Walden told me 
contained no values whatever. 

While there is almost no water in 
the Last Dollar in the Portland and 

' Gold Coin which are low down on the 
i slope of the hill above Victor «a 

j large amount of water has to be 
handled. The amount at the Portland 
is so great that it has led them to 
put in a pumping outfit of first 

: class capacit y comparable to that of 
a the wettest iron mines of the Lake 

| Superior region, as is shown by the 
| = last annual report of the Portland



| Company. The absence of water in 

| the Last Dollar mine high up on 

| the hill and the abundance of water 

. in the lower levels of the mines 
| down on the slope of the hill 

which are somewhat deeper upon a 
horizontal plane than the low r 
levels of the Last Dolhr is quite 

in accordance with the general 
theory of under ground water circu- 
lation. 

In the afternoon searched for 
schist area mapped by Cross north- 
east of town, but was unable to find 
same. So far as we could make out 
the area covered by the sschists 
is really occupied by the breccia 
and possibly some of the other 
volcanic series. 

Returning to town when we got on 
the area mapped as granite by Cross 
Grant found a recomposed granite 
which resembles the original granite 
in a most marvellous fashion. It 
contains very numerous unmistakeable 
pebbles and even boulders of 
granite as the dominant large clasti 
ic element, but contains a subordi- 

nate number of pebbles of other 
character. Where these fragments 
are the clastic character is of 
course unmistekeable,but even here 
the matrix looks almost exactly like 
granite until it is examined with a 

lens, and even then the differences 
, are not very marked. However gihere 

es 

. 
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— the pebbles are small or inconspictious 
the rock looks almost identically | 

} like granite, being composed as it 

is of quartzose feldspar and the | 

| other constituents of the original 
granite which are little water 

| worn unassorted and therefore have 

| about the same minerals in about the 

A same proportions as granite. The rock 

as a whole looked like consolidated 
: wash brought down by rivers from 

| granite areas. It was doubtless cover 

j ed up by wicanic material and certain 

ly has been thoroughly cemented. The 

rock occurs at the reservoir cite just 

above the town, but how large an area 
it covers we do not know. 

| 

, 

| 

| | 
| 
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1 . Aug. 14, 1901. 

; Felch's Creek, Col. 
! (W. N. Smith) 

Went up Cooper Mt. between Po- 
tato and Felch's creek, following 
along the saddles beginning on Silurian 
sandstone and limestone. Then passed 
into granite of various textures cut 
at frequent intervals by large and 
small pegmatite veins. 

Very few rocks were seen on this 
part of the way which had Basement 

; Complex aspect, although some rusty 
: schists and fine grained, dark colored 
| schists were seen. 
* The granite seemed to be of three 
| kinds Ma rather coarse greenish, very 

biotitic granite, which included at 
intervals small patches of the black 
amphibolitic (?) schists, (2) this was 
cut by a finer pink granite in which 
the black mica was not so prominent, 
(3) pegmatite veins cutting both the 
above granites. The coarse biotitic 
granite was more prominent lower down 
the slopes, while the pink granite, 
both coarse and fine grained, became 
prominent high er up. 

The quartzite was found forming the 
crest of the highest point of Cooper 
Mt. Here it extends in a long nar- 
row belt, striking N. 40° W. (mag.), i 

= and with a practically vertical dip. 
The belt varied.from 20 to 30 yds. to 

ees Something over 50 yds. in thickness,cand 

apparently extended for several miles.



st i /? 8 ae | ; in length. This quartzite is clearly 
f included in the granite. The contacts 
| between it and the granite or schist are 
| Sharp, and exposures were found where 
t 42378 the granite (42378) included fragments 
: 42377 of the quartzite (42377) in it. 

The southwest contact of the quartz 
ite was so far as observed always with 
the granite proper or pegmatite. But 
on the northeast side the contact of 

42369 the quartzite was with a schist (42369, 
42371 42371, 42379). No gradation between 
42379 the two was observed, but the contact 

was sharp and clear. However the folia- 
tion of the schist corresponded with the 

} structure of the quartzite. Also near 
) this contact the schist was in places 
k found extending into the quartzite 

body in layers parallel with the struc- 
ture of the quartzite. 

At places near the contact of the 
schist and quartzite, the quartzite 
seemed to have been affected by the 

42370 schists (feldspathidized ?), (42370 ana 
42373 42373), although at other places where 

the quartzite was found immediately in 
contact with the schist this fact was 

42572 not seen. 42372 represents the quartz- 
ite immediately in contatt with the 
schist. 

In the middle of the quartzite mass 
the rock has the true quartzitie char- 42374 acter (42374). Also toward the south- 
west side of the area it has the 
conglomeratic appearance noticed in the 

. quartzite of South Boulder creek, but 
oe no conglomeratic contact was found -qaes 

tay



; Bq 

& =e 
aie The schist apparently varies some= 

what in character away from the con- 

42375 tact of the quartzite. 42375 and 42376 

42376 represent phases of the schist taken 

about 50 yds. from the quartzite con- 

tact across the structure of the schist, 

The schists here weather in such a 

; manner as to give them a conglomer- 

; atic appearance. 

Both the schist and quartzite are 

| cut by pegmatite veins, and as stated 

| before the quartzite is cut by and ine 
; cluded in granite. 

On the end of this belt, down the 

} slope of the mountain to Potato creek, 

‘ the relations of the schist and quartz- 

L ite are well shown; thus 

A ‘ generat 

phd We 

Pollowing down the bed of Potato 
creek about ch mile below where the 
quartzite is exposed comes in rock 

which has the appearance of being 
Basement Complex. YRusty schists, 

biotitic granites, an intricate mixture 

of amphibolitic (?) schists, granites, 
and gneisses, cut by pegmatite’ However 
between this Basement Complex material | 

‘ and the qw rtzite comes a large mass 

} of the granite above mentioned, and no 
relations between the quartzite and Basg 

' ment Complex material were found, 

~ unless the conglomeratic-looking quartz- 

ite in the main quartzite mass can 

have been derived from this Complex. 

Aen a
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| “ee Mea, 
: Aug. 15, 190i3e. 

; , 

| Felch's Creek, Col. 
} (ws N. Smith) 

Went up Burnt Mt. south of Felch's 

creek. Here found the quartzite on the 

highest range of crests the same as yes- 

terday, but in much larger mass. Also 

| the fact that the quartzite is included 

. in granite similar to the Pikes Peak 

granite is clearly shown here. As pre- 

; viously, the southwest contact is with 

granite while the northeast contact is 

; always, so far as. observed, witha 

| schist similar to that found on Cooper 

Mt. 
L The conglomeratic quartzite is much 

! more noticeadle in this mass than in 

; that of @ooper Mt. Also the conglomer- 
atic appearance is much more prominent 
in the middle layers of the mass than 

on either side. 

\ Basement Complex looking rocks were 
not observed on the ride up to the 
quartzite, but‘’in the bed of Ute 
Creek, which cuts this mass of quartz- 
ite almost in the middle, a black 
schist, or amphibolite (3), was found 
which had the same Basement Complex 
appearance as that found in the bed 

; of Potato creek yesterday. This was 
i not far from the exposure of quartzite, 

and apparently below it. — 

be It is possible that the schist 

| oie which is in contact with the quartzite 

| ee is really a metamorphosed sedimentany 

1 =e =



| as T. R. 
-—— ite 

| Ty; iia | Le 
ae igen Og a, i pR 

| eS =~ ios fe BT (} anes. Ba ticets 7 ee ley 
| iy a i eS 

eS Re pane, | en Beery Ss a ater 3 Egy E 

| RI igs Se | he ae 
| eae ae 7 ae 

} ONS re. oe eee PD 
i |} Dee go ie ae es aie re he 
} |} Pegs oN i ee a eae i i ae 

Ht WES, aha NS, ek cea gh a re pipe” f a 
| Gf eee OE Oe Ae A i BaP ee 

I | i a cag! fg SY OF a Cae et ‘et ae aes 3 

i i Ne FEES | ea Fw a ea P 

} Lae an Ro he 2 Ry ag a his 
- a Pa aN > q 

| oh et iS ae ee Eig: P= 

iI 3 eS eh eS eee a 
Si RES eee. oe Ee gy. 7 Pe a <2 | 

i] ee ones ee & 5 = “| 

ee ate 5 ies as i ee ee = a cir i ss 4 
ay | | ERS Se poe ; fi 

1) Se. EI ne | i Qe ,: Z ie Oe a a a 

| ane AEMRAELE 3 BS EG a 

iH) 
| | Royal Gorge af Arkansas, Col.



f é ss iL ee fs g 

fi oe A 
1 ? ts cae we 

x rock. It varies in character across 
its strike, and is itself cut by gran- 

ite. 
This area of quartzite strikes 

approximately N. 40° W. (mag.), and the 
dip, as in the previous area, is almost 
vertical. 

42380 Granite intruding quartzite, south of 
} Felch's creek. . 

42381 Finer grained granite cutting quartzite 
42382 Coarse . ” : _ 

; 42383 Quartzite at contact with granite. 
42384 Quartzite conglomerate. 

| 42385 Quartzite impregnated with granite (?) 
| northwest slope of mt. south of 

Felch's ereek. 
42386 Amphibolite (?) From bed of Ute creek 

about 125 yds from quartzite, ap- 
parently below the quartzite. 

42387 Quartzite from center of area. 
423 88 " " " " " 

42389 Schist a few inches away from the con- 
\ tact with graniteé*>. 
| 42390 Garnetiferous schist immediately in 
i contact with the quartzite. South of 

Ute creek. 
} 42391 Quartzite in contact with the schist. 
= 42392 Granite vein cutting the schist which 

is in contact with the qua rtzite 
| along its northeast edge. 

i, 42393 Schist just northeast of granite(42392) 

i 42394 Another phase of the schist further 
*. - away from the quartzite. 

ji | 

_ oat



ih 
Se eens 

| | 8. Lis R. 

1 it eS eee tee en) Pt 

iH ' 
: 

| = 
i f 

Nae 

| a Be ie: 
; i ee At f " 

| Rie 4 

|. fe 
| | oe 

| | ete 
ig 

| ee 4 

| ae nee eae 
i he Pte ee i me 

| | E ot ; S € “ 

| i a es a =) : ¥ . 

sa ee cat ae | r 

i x es = eee = Pea * Rie a og 

Se eC. Rah a 

zzz FP ee 

=e i e 
ea ‘ Poe Pa iy, , F ue 

= wo ee ies. 
| 

1) 

HI Royat Gorge of Arkansas, Call 

| 
Meee Ee 
| i i747 

‘ 
ae



| ee fre | 
; August 15, 1901. | ‘ie Canyon City, Colo. - 

. Drove north from Canyon City with 
party to Morrisoncbeds of the Jura- ‘ Triassic beds where dinosaur bones 
are found. Here occurs a beautiful 

a section of beds from the Pierre shale; . to the Dinosaur beds (Jurassic). The 
only structual thing of especial 
interest is in the Pierre shales. 
Where excavation has here taken 

place and weathering of course has | gone on the bank looks as if it were | 
covered with a lot of cobble stones. 
These, however, are broken up con- 
cretions in the shales which have a been weathered out and broken up by 
the weathering forces. Som very \ large concretions with Septaria were 
exposed. Hatcher said some of them 
with casts of fossils but others very 
much larger. Hatcher says it is im- 
possible to tell exactly where the 
Dakota ends and the Jurassic begins 
in this area. At least he says he 

: does not know within 100 feet where \ the boundary is of the two sediments. 
7 We next went to the Trenton fish 

| beds discovered and described by 
| Walcott. Found a vast quantity of i gannoid scales, remains of fins, etc. 

» One -bed-~a-few inches thick'is liter- [ ally full of these scales. The same ° were found at various other horizons. 
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Royal Gorge of Arkensas, Col. 
(Aw ply prt} 

' We walked up the Arkansas canyon 
from the mouth of the canyon to Park- 

. dale. The background of the rocks for 
: the entire distance until within about 

) 1 mile from Parkdale is Archean; that 
is to say, there are a set of old 

gray gneisses, red gneisses, and 
| black amphibolites,with intricate 

relations which are cut most intri- 
cately by the granite and by other 

: igneous rocks. For two or three miles 
| below Parkdale the typical coarse 

Pikes Peak-Cripple Creek granite is 
t exposed, and there cuts the ancient 

gneisses. This granite, as well as the 
gneisses, is both ¢ut still more in- 
tricately by a red granite which fre- 
quently passes into pegmatitic phases. 

| This red granite is the intricately 
| injecting granite which in innumer- 

| abie bands parallel to the schists 
gives the rocks the beautiful ribbon 
structure which has led so many to 
believe that the Front Range of the 

i Colorddo is metamorphosed sedimentary 
material. At the mouth of the canyon 
this banded ribbon material is almost 
parallel in its strike and dip with 
the Unrassie, showing that at the 

time the Jurassic was laid down upon 
iL them they were nearly horizontal, and 

| that the injection must have taken % 
| 2 ert place when the g¢emieoe was in a hori® | Se Greg =
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zontal attitude or nearly so. How-~ 
f ever the gneissic structure does not 

all strike in the same direction, but 
@ little way up the canyon appar- 

| ently dips in the opposite direction, 
| but detailed obervations were not take: 

of the strike and dip of the gneiss. 
Ha If one were mapping the belt of 

] rocks above described he would undoubts 
edly be obliged to place the entire 
mass as Archean until the Pikes Peak 
granite comes in. However quite as 
much of the material thus mapped 
would be Algonkian granite as Archean 
schist. The Pikes Peak granite comes 

; in in sufficient masses so that the 
| larger ones could be separately mapped 
“ and, indeed, many of the larger masses 

; of the later red granite by very close 
} work could be discriminated from the 

Archean schists cut by this granite; 
but it would be quite impossible to 
map Archean areas Which are free from 
intrusive granite, so complex is the 

; intrusion. 
At Parkdale in a basin was seen 

| the series which was Supposed to go 
1 from the Jura up through the Dakota. 

{ The interesting thing at Parkdale is 
‘ : the fact that these beds although in 
| a small basin retain exactly the same 
| characters as along the Front, show 
; no signs of shore action, are inclined 
; steeply along the borders. In short, 
x look precisely like a synclinal fold 

i rather than a basin in which the Be 
| SEE were deposited. in fact, F ngs
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r where seen any evidence that various 
park basins are not the result of 
orogenic movements later at least than 
the Dakota, and so far as I can see 
no evidence is easily ascertainable 
showing that all of the Archean cores 
were not as equally covered with the 
Sedimentary beds as the basins. 
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i August 18, 1901. 

Aspen, Colo. 

| We found Aspen Mountain to be 
| topographically very steep. Of 

course this is shown by the topo- 
graphic maps, but one does not 

i appreciate the steepness with which 
Aspen mountain rises above the town 
until it is seen. This steepness of 
topography has led to a method of 
mining in this district and other 
similar districts new to me. That 
is the driving of tunnels as low 
down in the valley as practicable 

i intersecting the veins which have 
been discovered at the surface, and 

, then developing by rising or stoping 
and shooting down to the tunnel 
level, and tramming out the ore. 

We rode from Aspen Mountain to 
Castle Boint, on top of the mountain 
from which we had a magnificent view 

| of Sopris and the other ranges in the 
| vicinity. Off to the south we saw 

| the continuous succession from the 
| Archean through the Carboniferous 

i friassic and Jurassic. 
‘ We went down the spur of the mount- 
| ain into Castle Creek and here went 
| into the Newman tunnel about 1000 

feet and then went up about 300 feet 
as I remember it, which put us about 
700 feet below the surface, and at 
800 feet we saw a magnificent body of 

‘ lead carbonate which was‘said taebe 
E+ 300 feet long and 60 feet wide. ==
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Fe Whether this is true or not I cotaa® 
‘ not say, but certainly it was so 

large that I suggested to the Supt. 
that it-was as large as the iron 
ore deposits which in the Lake 
Superior region are worked on a 
Sinking system. He replied that he 
intended to adopt that system for 
the deposit after he had learned 
its confines. 

Much of the lead carbonate showed 
the little crystals of cerussite 
making the so called carbonate zone 
here and there in it are crystals of 
galena showing the derivation of the 

; carbonate from the galena but the 
amount of these is exceedingly small. 

4 One curious thing about theg 
levels is that more of the oot as 
is in the upper of the three levels 
than in the lower one. Nowhere was 
the roof seen, but at many of the 
mines at Aspen Mountain and in the 
Mountain across from Aspen there is 
a roof of black carboniferous shale, 
and I suspect the explanation is in 
this case that the upper levels are 
more protected by the shale than on 

* the lower levels. The ores at Aspen 
Mountain, as explained by Spurr's 
report, oecur mainly in the Carbon- 
iferous limestone, and are often 

. closely related with upthrow (?). 
In many cases they are near the 

a: contacts of different formations 
Se of the sedimentary series, but in 

Set 
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| general follow faults a very c onplex 

| system of which Spurr has worked out. 

; In many cases the faults and the 

| bedding correspond so that the 

| differential movement along the bedd- 

: ing is equivalent to that of a fault. 

i The ore occurs in the brown lime- 

; Stone rather than in the blue. In 

| many eases the original sulphide 

deposits, and especially the poly- 

pasite deposits occur under or close 

to the black shales. In other cases 

the black shales have clearly been 

over the deposits, but have subse- 

quently been removed by erosion. It 

is interesting to find so nearly | 

completely oxidized great deposits of 

lead earbonate so deep below the 

surface, but this is still high 

above the valley, and in an open 

: broken formation like the Carbonif- 

erous limestone, is still above the 

effect of descending oxidizing 

waters. Indeed one would expect sucl 

waters in the case of Aspen Mountain 

to go quite to the level of the 

valley if they did not go consider- 

ably deeper. 

The other great deposits on the 

opposite side of Aspen and Aspen 

Mountain were not visited. 

- 
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August 20, 1901. 

| Ouray, Colo. 

Visited the Camp Bird mine. First 
visited the upper workings 1700 feet 
from the surface of the ground and 
300 feet from the lower tunnel along 
the dip, 1225 feet vertically, this 
lower tunnel being the one to.which 
the ore is dropped and trammed down 
to the mine. 

At the mouth of the upper tunnel 
the rock is barren.on the east side 
for 100 feet which tas far as the 
vein has been prospected. The vein, 
however, is distinct, and can be 
easily followed. A short distance 
west of the mouth of the tunnel pay 
ore is reached extending for .... 
hundred feet. Then the vein pinches 
out and barren ground is followed 
for 700 (?) feet. Then comes in an 
enormous body of ore which has been 
traced for 1200 feet. The vein 
varies in width but the average width 
is great, often as much as 12 or 15 f 
feet. This rich portion of the vein 
outcrops at the surface and also is 
Struck in the lower workings 300 feet 
below the upper workings. The ore 
in this vein consists of pyrite, 

| chalcopyrite free gold and tellurides 
| (?). Galena and blende also occur, 
i the galena vein carrying high values. 

It averages 4 to 8 ounces per ton, ; 
Zi "Se 
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| ‘se No. oxidation effects whatever were 

noticed unless the existence of free 

gold can be called such. 

The vein is a quartz vein which 

is plainly visible. In places the 

vein consists entirely of this 

quartz. At other places it branches 

into several rather narrow veins 

and in other places is so broken as 

to be breccia. Generally a rather 

distinct wall of pay ore can be 

followed, but this is not always the 

case, the mineralizing gradually 

playing out. The vein is nearly 

vertical, the dip»being about 30 

feet in 100 feet. 

The paying part of this vein occur: 

in the andesitic breccias which cap 

the mountains in this part of the 

San Juan range, about 5000 feet thic. 

Very many other veins of quartz may 

pe seen extending through the whole 

sedimentary and igneous series along 

the canyons in these mountains, but 

a comparatively few of them carry 

values. Also several dikes of ig- 

neous rock (rhyolite?) cut through 

the sedimentaries and the andesitic 

precciation. In the upper workings 

a déme of rhyolite was struck in 

the first section of the paying 

Aein mentioned above. The values 

/ ran up to the dike as it was 

SY approached from the east; but the 

rock was barren for sone distance on 

= the west side of the dike. The» 

= 
£ 
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dike breaks the Vein up very con- 

siderably where it cuts across it. 

A very large amount of water cir- 

culates through the mine. 

The Camp Bird is operated accord- 

ing to the method described as used 

at Aspen. The tunnel visited which 

showed the most extensive develop- 

ment is about 300 feet above the 

level of the camps, the latter being 

at an elevation of about 11,000 feet. 

This tunnel extended into the inter- 

section of the vein. The vein has 

been opened for about 3000 feet at 

this tunnel level, of which some 

2300 feet to the west was traversed. 

Of this distance nearly 2000 feet 

is in ore shoots the barren ground 

being in two places of about 700 and 

400 feet in length. Where the 

tunnel strikes the vein we are in 

the midst of an ore shoot and this 

continues for sane hundres of feet 

to the west. We then struck barren 

ground which continues for 700 feet 

and then comes the great ore chute , 

Just east of the tunnal barren groun 

again comes in for 400 feet and 

the ore chute beyond that was not 

visited. The richest of these 

ore ehutes is that farthest west.



if 8. T. R. 
= ease 

| : 

ia 
q 24 oe 
|| He 

I} cae 
| wees ee : 

| Bie 
— ae 

i} Wet ti te ¢ 
ee erage 

; Rs nl Ie ae Pa as Bd 

i) ; ’ 
Hh 
Hi ||| 
i 

Hh | B | | 
| ) AGHRE CANON 

| 
aS ag ghe Ase OQurAy Cg 

| 
Heit 

i, 

| | l\| 

| 67a



ee . STS E : m,, 
PS 3 a 

ZN = 
} - Here the stopes vary from 4 to 12° ~ 

or 15 feet wide, separated rather 
sharply from the walls, the whole 
thing from wall to wall being 

handled together and stoped out and 
mined as ore which, according to the 
statements of Mr. Benson runs from 

> 4 to 8 ounces of gold per ton. The 
walls while very clean cut in 

places are also in many places more 
or less brecciated and veined. The 
vein so called is not by any means 
solid quartz, but is quartz and 
brecciated rock with many fragments 

| of the wall material in it between 
| and around which is the comb struc- 

ture of vein quartz and in which are 
: the values. In many cases the comb 

structure passes directly around the 
included fragments. The richest 
parts of the ore follow along little 
fractures in the quartz giving the 
quartz dark streaks. There are 
present in and through the véins 
chalcopyrite, galena, pyrite, and a 

| very little blende. The copper 
[ material, vyhowever, is very subordin- 
4 ate. Where the lead is plentiful the 

| gold values in it are large frequent- 
| ly forty ounces or more per ton in 

the concentrates. The fine black 
material along the veins are called 
tellurides by the company but I 
suspect the same to be jargely free 

» ehy gold from the fact that 75% of the 
i Be values of the ores is collected crs % 
a the plates, and this would be am =" 

: 3
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| unheard of thing for telluride. It 
; strikes me the probable explanation 

, is that the values were originally 

in finely disseminated tellurides but 

; that the oxidizing waters have large- 

| ly decomposed these transforming the 

major part of the gold to the metall- 

; ic state, leaving some residual 

| tellurium, but of course this is a 

| mere conjecture which can only be 

proved by careful chemical and 

microscopical work. 5 

of the remaining 25% of the values 

about 20% are said to go into the 

concentrates from the vanners and 

i the Wilfly tables and the second 

| concentrates contain 25% of the 

, values are cyanided and from this 

| they claim to abstract about 80% of 

the value. 

The vein was discovered at the 

surface in the capping rhyolite, but 

there was much less valuable than at 

depth, being a moderate value free 

milling gold proposition. The rich 

values came in 200 or 300 feet below 

the surface, and have continued to 

r the depth of the level above fully 

described so far as the ground has 

been opened, according to the state- 

ment of the officers. The deeper 

part of the level which has been de~ 

scribed is 1700 or 1800 feet below 

L the surface, which would make the 

_ lower level at the camp 2000 or : 

us 2100 feet below the surface. The 

7e lower tunnel so far as shown us had
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struck the vein on barren ground 

followed this barren ground until 

values were struck near the end of 

tje drift, but this was only for a 

few feet, and as yet the ground is 

not opened up so that one can tell 
anything about the relative width 
and value of the lower tunnel as 

‘ compared with the tunnel 300 feet 
above. The lower level where it 
struck the vein was apparently in 
the easternmost of the two areas of 
barren ground. We then in following 
the vein passed ten chutes which came 
down from one of the ore chutes 
above, and along this part of the 
vein above there were beautiful 
water channels and veins. However, 
the rest was not examined as to 
values nor questions asked as to the 
relative values of this portion of the 
mine as compared with the corres- 
ponding portion 300 feet above. We 

: then passed through in going west a 
distance of 700 feet corresponding 
probably to the 700 feet of barren 
ground of the level above, and had 

a just run into values again. This 
portion of the vein is presumed to 
correspond with the beginning of the 
richest portion in the level 300 
feet above. 

So far as I could see there was 
} no difference in the character of 

the deposit in either of the levels. 
| > 5 In neither was any oxidation observed 

Tage ze
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= the ore all appearing to be sul- 

phides, and yet from the method of 

extraction as already explained, a 

large portion of the gold is 

probably free, and it is believed ti} 

that the entire vein so far as 

developed is in the belt of second- 

ary enrichment by descending waters 

although the process has not gon 

on so far as to oxidize the srotuell 

| The only evidence of this, however, 

| is the free milling character of 

the ore. | 

I have never before seen @ 

great fissure vein of which the 

Camp Bird is certainly a perfect | 

example. Theehéanness of the wall, 

the breadth of the vein, the 

precciated material in it, the 

comb structure of the quartz, in 

fact everything corresponds per- 

fectly with the description of | 

| great fissure veins as given in: 

the text books. 
At one place before the barren 

700 feet was reached in the upper | 

level described, the vein splits | 

into two parts, depreciates in 

value, and Mr. Benson did not | 

know which to follow. He con- 

sulted Mr. Emmons, who told him 

to follow the soft ground and that | 

the vein might come in, Mr. Emmons 

giving as a reason that the values 

had gone out on account of theo 

ase ground being soft and the walis” 

See coming together so that the vein | 
| 
i
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. could not form. My statement of the 

case would be that the soft ground 
allowed the walls to settle together 
and prevented the ready circulation 
of water, and therefore the deposi- 
tion of the values. In my hurried ex: 
amination it seemed to me that since 
that time secondary deposition has 
taken place, and that a large part 
of the values has been introduced 
along these secondary cracks es- 

pecially.the dark gray streaks which 
are so rich in goid. it seemed to 
me that the galena and blende are 
in part the original concentration 

| and that these little streaks of dark 
material rich in gold represent a 

| large part of the work of the second 
| concentration. But no such detailed 

study was made of the relations of 
the minerals and gangue as to warrant 
any positive statment: in these part- 

} iculars. 
| Where the westernmost rich chute is 
| struck after passing through the 

| barren ground there is a big off- 

} shoot from the main vein which again 
carries values. It is to be remem- 
bered that there was an offshoot 
where the barren ground first appearéd 
and it is entirely possible that the 
values may continue along this 
secondary vein all the way and 
that in following the soft barren 
ground the main vein was missed for | 

ee. this distance, which perhaps follows 
——e
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an irregular instead of a straight 

42951-2 cource. Specimens from Camp Bird 

42563-4 mine 42561-2-3-4-5. 

42565 
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August 21, 1901. a 

Revenue Tunnel, Virginies mine, ] 

Colorado. | 

We rode to the workings of the 

Revenue company which is a consoli- 

dation of the.old Revenue tunnel, 

the Virginias mine, and other prop- 

erties, 
This tunnel starts just above the 

level of the valley, goes into the 

mountain 7500 feet before it strikes 
the vein. The vein is then followed 
at this level and at places is 
3000 feet below the surface. We 
first went down the shaft below the 
level of the tunnel 550 feet, which 
would put us 3550 feet below the 

surface provided this shaft is sunk 

below the deepest part of the 
ground. However, no stopes have 
been here opened up and nothing more 
could be seen except that a vein 

there exists. 
Some of the stopes were visited 

on the tunnel level which very clear 
ly showed oxidation. The quartz 
is stained, the sulphides are oxi- 
dized in part, and there is the 
clearest sort of evidence of the 
oxidizing process, although it is 
not anything like complete. 

42566-7 Specimens 42566-7 are from this 

a oxidized belt. Indeed at this 

a 
=< me.) 

>
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ee level Mr. Kricher told us that nice 
speciments of silver chloride had 
been found. The ore at this level, 
however, has been pretty well worked 
out, and we could not see any ex- 
ceptional value in it. 

We then went up 300 feet where we 
could better see the ore in the 

stopes. Here the oxidation process 
has gone up further in places than 
below. However, at other places the 
vein is comparatively little oxidized 
and here nice specimens of gray 
copper with galena and iron sulphide 

42568 were found (42568). At this stope I 
noticed the ore chutes were separ- 
ated by areas of poor ground and 
here again the ground was soft. I 
asked Mr. Kricher if he did not find 
the soft ground to diminish in 
values. He said that wherever the 
vein was vertical the values would be 
apt to be good; where much inclined 
the values would be likely to be 
poor. My interpretation of this,hows 
ever is that where the wall is near-_ 
ly vertical the vein keeps open and 
allows the circulating waters to 
concentrate the ore, whereas where 
the vein is flat the rock above not 1 

only rests upon the rock below, but 
grinds against,it and makes the 
geuge or soft ground which largely 
excludes the circulating water. | 

We next went up 900 feet on the 
Sis incline of the vein and there ex== | 
* amined another stope. This wasutueh 

<i ]
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, much sémilar to that below so far aif 
as we could see except that the 

evidence of oxidation was much 
more marked. Not only was the 

vein oxidized but the walls of 

the rocks were extensively modi- 

fied and kaolinized. 
We next went up 1400 feet 

to within 300 or 400 fect of the 

surface, but here we saw little as 

the entire body had apparently | 

been stoped out. 
Mr. Kricher upon qmestioning him 

said that while the values kept up jf 

very well with depth the deeper 

levels were lower grade. However Jf 

he said that the vein was wider | 
so that the profits were about the | 
same. That is the veins are 
smaller and richer at the surface | 

and wider but poorer below. The } 

values of the mine are mainly sil- fj 

ver and these are carried mainly | 

in the gray copper. } 

-Mr. Kricher told me that the 

Revenue ore chute at the shallow } 

workings was only about 300 feet 

in length, and steadily increased 

with depth so tmt at the tunnel 

level if I remember correctly it 

| had been developed for a length 

of 3000 feet. In other words we 

| have here an ore chute which 

* lengthens out somewhat as the 

topography lengthens and gives. .
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another link in favor of the } 
; theory of concentration. 

One interesting feature was seen 
in the mine, the point of which I 
did not appreciate. A little slip 
appears at one end of the ore 
chute, but does not look like an 
important fault. The vein mater- | 
ial and parallel dike continues 
without being broken, showing that | 
this slip must have occurred@ an - 
terior to both of these. And yet ] 
beyond this slip the vein carries 

no values. The statement that the 
vein and dike continue was made by | 
Mr. Kricher, but was not verified } 
by my personal observation. } 

One important point in reference | 
to this vein is that it is one 
which is parallel to an andesitic 
dike cutting the breccias. In 
some cases the main values are on 
one side of the andesite dike; in | 
same cases are on the other. } 
Occasionally values are found on 
both sides of the dike. Soze times 
the main values follow the vein 
cutting diagonally across the dike. 

[ Howev r in general the main values 
are under rather than over the dike 
although upon this point my recol- 

| lection is not absolutely clear. 
Mr. Smith's recollection is similar || 

\ Indeed as I think of it it seems 
quite clear that this is the case 

(a because they say that the main 
= values are along the foot wall and 

i ey
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they mine the dike in order to 

get room for stoping. This very 

clearly suggests that the dike was 

the impervious rock along which 

| the solutions making the first 

| concentration followed, and that 

the contact between the dike and the 

breccia was a trunk channel of 

| circulation as it would be sure to 

be under these circumstances. That 

is the brecciation before it was 

cemented was of pervious material 

through which the circulation would 

be almost ideal, but this circula- 

tion would be interrupted by the 

dike and along this the solutions 

would follow. However, it appears 

perfectly clear to me that there has 

been most impotant secondary con- 

centration and with this this 

steady diminution in values orres- 

ponds. I suspect the diminution in 

values will be found to continue 

much more rapidly below the tunnel 

level for very much below this 

tunnel level will carry them below 

the valtey. 
4 The values are mainly in gray 

copper. The vein is a small one 

for the most part only a few inches 

or a foot or two in width, where 

solid, although its high values 
| have made it very profitable. 

Altnough not visited by us, an- 

* other vein, the Terrible, inter- 

| sects the tunnel much nearer the
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valley than the Virginias vein. 
This vein in its upper part was | 
very rich bearing 300 ounces in | 
silver at the airface in a gangue 
material of gray copper, galena 
and pyrite. The amount of this 
silver steadily diminished fifty 
ounces per level of 100 feet until 
at the 400 foot level bore only 
about 60 ounces of silver, and belov] 
that level has not been worked. | 
This vein ran east-west while the 
general course of the value bearing 
veins is northwest-southeast. 
Another party spent 10,000 dollars | 
striking this vein at the lower | 
level, but did not take out any- | 
thing of value. Where intersected | 
at the tunnel level the vein was 
recognized and here is a hard pure | 

quartz vein having besides the 
quarts mainly iron sulphide with 
galena very sparsely disseminated } 

| and bearing only about 7 ounces of | 
| silver to the ton and therefore not 
| worked. Whether the high values 

near the surface were in galena or | 
é in copper I do not recollect, but 
| Mr. Hills says in the gray copper. 

| 42569 42569, country rock andesitic 
| 42570 breccia (?). 42570-ceuntry rock. 
; 42571-2-3 42571-2-3 ore from Virginias mine. 

In the afternoon went into the 
lower Liberty Bell tunnel, Here 
saw a moderate sized vein showing 

| ee. characteristic parallel sheeted _ 
| = and brecciated structure so a
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| 
characteristic of the district. We 

did not get to any great depth but 

42574-5 saw both unoxidized (42574-5) and 

42576-7 oxidized (427516-7) mterial; the 

structures of which are the same, 

: the usual sulphides, pyrite, and 

galena, and perhaps other sulphides 

| being present. 
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