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THE @50.0GY OF THE LAxE ALBIDN TEGIOR

32ULDER COUNTY, COLOEALLO

[RTRODUCTION

Purpose of the Work

in effort has been made in this thesis to present the
feéture& of the geology, petrography, and ore deposits that
were observed during the progress of the field work &t Lake
tlbion egnd in the subseguent laborztor, investigationé.

The field work consisted of mappirg and collection of
rock and minerzl specimene. The laborstory work included
the analysis of mlnerals,‘and the examination of both thin
sectione and poliéhed sectiong of the focxs end ores of the
reglion.

It ie the purpose of this peper to give informastion to
persons interested In the mines or prospecte who do not care
for or unders‘and technical descriptions, as well =8 to
those interested in the mbre theoretical considerations.

Methods of “urveying

4 plene teble and telescopic alidade were used in the
wori. PFreguently the Zrunton ecomposs-pace method was used
in making uinor traverces, and in the survey of mine work-
inge. The Brunton compass wss uscd exclusively in the mea-
eurement of etrikee gnd dipe. Large rock monuments eredted

on the points of a triangulation net established by iann

1.

and Heentz in 191% were uscd ae primsry triangulstion pointe



in the Albion survey. The ijenn end Heentz triengulstion
net wee estsblished duribg the survey of the City of Boul-
der water shed. 4 buee line of calculoted length was
teken from the map of the water shed.

Acknowledgments

The writer is indebted to ilr. Frank Basteman for hie
excellent acvsistonce as an instrument men. A4 particular
debt is owed to Profescors R. D. Crawford and E. D. George
at whose suggestion the work was undertaken, and under
whoss supervision it was coupleted. Thanks are also aue
Mr. Jo Terry Duce, Mr. K. J. Watson, and Mr. Pred Vhite

for their kindly acsistance and intercst in the work.



GEOGRAPHY A!'D PHYSIOGRAPHY

Location.

| THe area discussed in thie report covers approximate=~
1y 24 square miles, and is included in sections 17, 18, 19, _
and 20 of Township 1 North, Range 73 West, and sections 13
and 24 of Township 1 NHorth, Range 74 West, and lies almost
entirely in Albion Valley, which is located in the extreme
west~centré1 part of Boulder County, Colorado.

Emphaeis is placed in particular upon the geology and
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ore deposits of the area around the now absndoned mining
¢ nap at Camp Alblon, Colorado.
“Relief.
Llbion Vailey. in which Camp Albion liesg, is in oné
o: the ruggedest portione of the Coloredo Iockies. To the

gsouthwest are North and South Arapahoe Peaks with elevations



G
of 135,600 feet ahd 13,500 feet respectively. In the area of
the map are Albion and Yiowa peaks with elevatione of 12,006
feet and 13,101 feet. Just to the west are rugged irikeree
and Navajo peaks. |

° The differencé in elevation between the floor of 4lbion
Valley aﬁd the adjacent ridges averages from about 2,000 to
2,600 fecet. The lowest point in the arca mapped ic at about
10,500 feet elevation. '

Prom the tops of the ridges it can be seen that the
valleys and canyons heve been cut deeply into what appesrs
to have once been a genﬁly rolling plain. The peneplane,
for such it probadbly was, cut all the varied types of rocks
in the region and was therefore younger.

Drainage.

4Albion Valley is drsined by 4lblon Creck, which flows
into Horth Boulder Creck near Silver Lske. The course of
slbion Creek is interrupted by a series of lakes and water-
falle of glacial origin. Albion Lake, which ie just west of
Cagp Albion, is the largest and easternmost of these lakes.

Dame have been built at Lake ilbion and at Green Lekes
Numbers 1 and 2 to retalin the water and increzse the capacity.
The water le¢ used for drinking and irrigation.

Vegetation,

Most of Albion Velley ie above timberline. The eastern
end} however, iz below timberliine snd ies heavily wooded. The

edge of the timber is close %o the mines and mine timber
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would have to be hauled only a short distance.
Glaciation,

The most effective agent of erosion in this area, with-
out question, has been 106. in the form of valley glaciers,
East of the mouth of Albion Valley a great pile of morainal
and outwash material has been deposited irregularly to a
depth of many feet and forﬁs typical glacial topography. A4t
the junction of the valleys of 4lbion Creek and North Boulder
Creek a typical medial moraine can be seen. Albion Valley
is a typical U shaped glaciated valley.

A striking feature is the development of tandem cirques.
Tandem cirques are cirques at different levels along a glac-
iated valley with the cirques at successively higher levels

.toward the head of the valley. The cirques in Albion Valley
are marked by lakes. The largest circue is the one at G:eén
Lake No. 3.

C. A, Morey™ and W, D. Thornbury*™* have separately pre-
sented evidence leading to the conclusion that there have
been two disﬁinct periods of glaciation in this region. In
their evidence they have conéidgred such featufes as degree
of weathering, different levele of morsinal deposition, tan-
dem cirques, hanging cirques, and benches. Their researches
appear accurste, and because of their efforts, the glacial

effects will not be consideredéd further in this work.

*C.4. lorey,".laciation 1n the Arapahoe and 4i1blo: Velieys,
Colorado%, Master's Theseie, University of Colorado, 19Y27.
**w.D. Thormbury, "Glaciation on the east side of the Colo-
rado Front lange between James Peak and Long's Peak",

Haster's Thesis, University of Colorado, 1928.
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Climate.

Snow banks exist the year sround in Albion Valley and
the surrounding region. Most of the ground is covered by
snow 28 late as June. There are very few nights that do
not have temperastures very close to or'bclow freéziqg.

During the summer months showers or snow flurries are
very frequent. The wind blows most of the time, both in the
summer and winter, and sometimes reaches a high velocity.

At Silver Lake the mean annual precipitation mezsured
over a period of 15 years wes 58,84 inches. The elevation
of Silver Lake‘is 10,190 fect. A4 réoording Qtation near
Long's Pcak, to the no:th of Camp ilbion, showed & mean an-
nual precipitation of £1.38 inches, and & mean annual temp=-
erature of 37,5 degrees Parenheit. ?ﬁese records were made
at an elevation of 8,966 feet., b

The climate has been a strong faétqr in thé prevention
of the development of the mines st Camp Albion. Because of
the rigorous weather the camp is snowbound a large part of
the year. The heavy precipitation aléo makcs.the mines very
wet, thus hindering the deep development of the veins.
Culture

Camp Albion ma;y be reached by travelling approximately
4y miles over a very poor road extending west from.Un1Vergity
Camp, which is situgted sbout 5 milee north of nedérland; the
neareet town of any 1mporténce. Another very poor wagon Toggd
cbnngote Camp Albion with Silver Laké. ' The road from Heder-

land to University Camp is well graded and excellently main-



tained.

Nederland is a mining town of about %00 people. The
inrhabitante zre supported mainly by the eurrounding gold
and tungeten mineé, and, to a certain extent, by swamer
touriete. Daily steges connect [Hederland with Boulder, the
county seat of Bouldef County.

7erd is a small town located 7 miles northeast of Camp
Albion. The population 1s gbout 100. The main industry is
miniagz. The mines around #%=2rd have produced both gold snd

silver ores. 4 dally stage connects Ward with Boulder.
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Intrusions

Intrusions in thie region are of two different sjes.
The olaer intrueions are representqd by three fairly large
gneiasoid igneous dicee and severel smeller granitic and
pegmstitic dikes stricing generally northeast and ogé&rriag
lit-per-11t in the older gneisses and schiste, Tyﬁ of
these large dikes ontcerop ot the eset end of the’ridge gep=
ereting Albion and North Boulder Creek valleye; Thece
dikee can be traced to the southea:t of the ridge where
they crote NHorth RBoulder Creek Valley at Goose Lake.
liortheast of the ridge the dikes sre buried under alluvium
and cennot be seen. The dices are approximstely 1000 Teet
wide. |

Thé third levge dike occurs alpng the precipitous
northern face of Mount riowa, and also forms the cliff
west of Green Lake numier three., It can be traced esst-
ward aiong the north side of 4lbion Valley where it is

intersected at Green Lake nuaber one by an intrusion of

monzonite. Thlsvdi;e is about 1500 feet wide. &

The younger intrueion ie in the form of & e&tock which
cute zcrose both the pgranite dike z2nd the metamorphiec
rocks. -Only the southern contact of thie stock wee mapped.

An outerop of the wonzonite wee observed st Long Lexe,
about 2 miler north of leske Albion, 4t this OutcrOp‘the

wonzonite is very coarse grained, indicating thet it ise

e
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pary of & large 1utrusion. The mapped width of the south-
ern boundsry of the monzonite ie approximately two miles.

It is seen, then, that the monzonite has 2 surface zrea of

by V%

2% least four square milee and prob:z=bly more. The monzonite
beere no relastion to the plsnes of schiétoeity of the meta~- i
morphic rocks and apparentl& has steepl; inclined wa]ls,
(The above observatione are given in juetification of tﬁe
teim "etock?) '

Small porphyry dizeé haveAbeun intruded along somne of
the faulte snd fractures; however, their relation to the
iarge intrusions or to each other is not known.

Pgulting

Paulte are numerous and, in general, are of small diss
pieocement. The fauits are of different ages, and ih some |
cocee movement hzg tzken place glong & single fault plene
at more than one time. |

The moet important fault in the srea covered by the map
18 the fzult located in the flour of Albion Valley nesr Caup
Albion. The feault cute both intrueivee and the metamorphic
gneisces and echister. In the metsmorphlic rocks the fezult is
confii.d to a zone zbout 6 fect wide. In the monzonite and'
gyenite the fault zone widens end is sometimes as much &s
S0 feet wide where it hae produced & breccie of striking
appearence. [t is iu.or near this breccia that most of the
mineralization hae tuken placc. |

The displacement is not grest. The dip ie about 60 de-

grees to the north.
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Another important [{2ult extende from the northwestern
edge of Lake Albion westwerd along the floor éf Albion
Valley and croseses the high mountain to the west of Grecn
Lake number 4. (Thie movntain is no% named on the U. 5.
Geologicel Survey map of the topography but hase been called
"Smith's Peak™ on the map of the BRoulder City water ched.)
Thie fault hes not cut the monzonite east of Albion Dsm, so
it ie sssumed thzt the feoult plane zbute égainst the contact
of the schist with the monzonite. The displacement zlong
this fault could not be measured, but it ie probébly emall. _
The fault plane ie slmoet vertical. Just weet of yreen Lake
number & the feuit piane has been intruded by ¢ swmall feleite
porphyry dike. (lot shown on the map)

A third important fault cute off the top of the granite
dike we«t ol Green Lake number S and extends eactward along -
the north side of 4lbion Valley.

Qther tmsller fazulte have been mappéd, put no atiempt
wae made %0 locatec every small disiocstion of the rocks.
Heny of these small faulte are marked by small dikes or
irregulerly cheped felsite porphyry intrusions. It is the
post-intrusion shattering of some of these dikee that in-
dicztes more than one period of movement alo'g the faulte.
aAnother evidence of different periods of fsulting is the

intervection and offeet of 8 small fault eouth of hake 41~ -~ i
bion by the larze fault firet described.



BTROGRAPEY
Pre~Cembrian iletemorphice iocks

Host of the exposed rocke in thie region are gneisses
and schiste. Bast of Llbion Valley exposures are not
found beczuse of the thick cover of glaeiszl material., In
Albian. Horth Boulder Creek, and James Creek valleys nmeta-
morphie rocks are the main typve. The metamorphic rocks
extend wect to the continental divide and for miles beyond. >
The laminstion o7 the rocie is emphasized by the litepar-
1it intrusions o2 pegmatitic and granitic muterial.

In Albion Valley the schists hove a rather uniform dip .
and strike, and in plsces on the valley floor look very
much like upturned résletant sedimentery beds. The ctrike
averagee sbout North 60 degrees Zast, snd the dip is 2bout
50 degrees to the northwest. From the character of the
metamorphic rocke it is judged that they were originally
sedimentary and consisted probably of shales and shely
sandstonece.

Biotite sillinanite schist and gneles predorninste.
Cordieéite~sillimxnite echiete sre aleo found.v Some 0of the
schiete and gneisceg contain nuch magnetite or gezrnets or
both. The magnetite and g rnets may have been formed by
contact metanorphism a¢ a result of monzonite intrusion.

Pre~Cambrian Igneous Bocks

A fTew specimens and thin sections of the pre~Cambrian

rocks wero studied in order to classify the various rock

types in & general wey. The following deseriptions are
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not complete and may hove to be reviged upon furthor etudy.

There are two tyves of lgneous rocke of probible pre-
Cembrian age intruded into the gneissce and schists, both
typee forming prominent dikes peralleling the plance of
gchistoeity of the metamorphic rocke., The two dikes at the
eastern end of the ridge vetween Albion and Horth Boulder
Creek vzlleys are guartz monzonite, and the dike outeropping
along the north face of Mt. Kiowe and weet of Sreen Lake
number 3 is blotite granite.

gneissgcid Quartz lonzonite

The guertiz monzonite varies from a light gray to a derk
gray in color. "he etructure is mainly gneissoid, but come
éutcrops sre distinctly meseive. In general the etrike of
the gneiseic structure ie perallel to the etrike of the
dike. BRecause the guartz monzonite ie not uniformly gneiss-
oid, and beczuse of the parallel orientation of the gneiss-
0id structure and the dike, it seems prohible that the etrc-
ture is due to flow.

The quartz wonzonite is coarse-groired and porphyritic
in teiture, but the size and number of phenocryste sre not
constant. HNear the lower part of the outcroP_of the dike
the guartz monzonite has numeroue feldspar phenocryste with
& maximum length of an inch which formo abéut o0 per cent
of the rock. The rock =t this pl ce should be éallea por=-
phyritic quartz monzonite; however, it is not representative

of the whole dike. Towsrd the middle and top of the dlke

~



the rock is more uniform in grain, and has only a few phen-
ocryste. : ;
Black flakes of biotite, glaoesy looking gquartz, and
light grey leldsper cen be recognized in the hand specimen.
. The rock is badly weathered in places and appears as
a mixture of chlorite, Quartz. and kaolin.

The nminerals, as determined under the microscope, are

-titanite, bleck iron sre, biotite,plagioclase. orthoclase, -

and quartz,

Titanite and bleck iron ore are accessory minersls,

The titanite occure in wedgelike cryetals with & very high
birefringence and & pronounced dispersion. The black iron
ore oceurs as emall anhedrons with the biotite. The bio-
tite occurs ae highly pleochroic grainse betwien the grains
of feldspar and quarts. .It forms about 15 per cent of the
rock. :

The plagloclase was determined by the Michel-Levy me£h~
od. It varies in compoelition froa labradorite to andeeine.
Many of the plaglioclase grains are zonally banded, with
lebradorite in the center and andesine at the edges. Many
plagloeclase grains Shoﬁ erystal boundsries. iany orth~
oclace graihe gcontain poikilitic inclusions of'plagioélase
and blotite, particularly the phenocrystic orthoclase.
Small irregular patches of plagioclace and quartz appear to
have replaced parts of the orthoclase grains. This is
probably a deuleric effect. (The term "deuteric"classifies

phenomena that are a result of lote megmatic solutions



scting on early formed'cryetals'from the same parent mag-
ma). The quartz shows undulatory extinction and was the
last mineral to form. ' |

In the thin section the texture varies from equigran=-
ular to porphyritic. In the porphyritic varieties the
ground mees is,coa:ee grained and hypauntomorphic. Iﬁ the
equigrénular varieties the texture is hypautomorphic gran-
ular. T
‘ The percentage composition by volume of theldifferept
minerals varie: somewhat. The plagioclace and orthdclaée
occur in nearly equal amounts, and the guartz fo:ﬁa from
about 5 to 15 per cent of the rock.

Thé feldspars are all somewhat kaolinized, the plagio-
clave more than the orthoclase. :

Biotite Granite

The biotite grenite 18 & medium gray rock varying 2rom
coarse to medium to flne}ln texture., It is mainly massive,
but some ountcrope show g declded gneissoid structure., 48
in the quartz monzonite the gneissoid structure may be due -
to flow. ﬁostlépeclmuns ghow a few scattered phenocfyéte
of feldspar. &

The.hine?aie that can be recognized with the naked eye
or with the éid of a lenslare biotite, muecovite, quartsz,
and feldepar. The biotite occurs as black, shiny 7lakes
with a perfoct cleavege. The biotite and muscovite make

up about 10 per cent of the rock. The quartz has no cleav-
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age and forme about 15 per cent of the rock. The feldsper
shows excellent cleavage and is light gray. It occupies
about 75 per cent of the rock by volume. The granite has
not been weathered very mnchf 4 few of the feldspar grainsg
appear to be slightly altered to kaolin.

The minerals determined under the microscope are black
iron ore, umscovite, and biotite, plegiociese, orthoclses,
and quartz.

The black iron ore occure in emall, scatiered, opaque :
anhedrons. The biotite and muscovite occur either in par-
2llel intergrowth or as separate grains. The biotite is
unusual In that it appeare té have formed mainly after the
ortnpclase. It occurs 1n,§mall clustere of highly pleo~-
c¢hroic grains in the interstices between the gquartz and
feldspar. It is poseible that the biotite wae originally
precipiteted in the normal orde:, but wee dissolved and
ropracipltatod a4t a later stage. It forme about 5 per cent
of the volume of the rock. Thé magcovite appeare in some
ce-es to have replaced the orthoclace, indiceting that it,
t00, wug one of the lact minerals to form in the granite.
It ie an acoeepory ginerai. | -

The plagloclase wae daterm1n9d~by the llichel- Levy meth-
od to bé caleic oligoclase. Some of the grains sghow partial
cryetal putlines The oligoclese frome sbout & per cent of
the rock. The plagioclase show much alteration. The other
minerale appear frech in thin section.

The orthoclase forme about 55 per cent of the rock and,
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like the quartz, oceurs inkirregular graine. The quartz
showé undulstory extinction. It occupies about 35 per

cent of the volume of the rock. The texture is even gréined
and hypsutomorphic. .

The normal coarse graired granite, jusﬁ deccribed,
grades in patches into a finer-grzined, somewhet gneissoid
rock that approasches quartz monzonite in composition. The
plagioclase ie sndesine and is present iu vgriable amounte
and occupies a2 meximum of 20 per cent of‘the.rock by vol=-
ume. The other festures of the rock, eicept for the finer
grain, correspond with those of the normal biotite granite.

Pegmetite

Pegmatites oceur lit-ﬁar—lit in the schists snd
’gneissee end are psrtiéularl: abundant neasr the larye dikes :
ebove describec, and are pfobabl: «g88ociated with these
diiqs. The dikes vary in width from & few inches to 10 or
lﬁ‘feet. The pegmetitee ere very cosree greined and cons
tein varisble anounts of quartz end gray feldsper.

Under the microscope the quartz chows undulatory exX~-
tinction. Both plesgioclese end orthoclase sre present.

The plagioclace ie generally celeic albite. lone of ihe
‘minereles show crystel boundariee and all occur in large

graine. Alteration is not pronounced. The texture of the

rock ie pegmatitic and xenomorphic-granulear.



Tertiary(?) Intrusions

Tﬁé southern portion of the stock as it outerops in
Albion Velley is compoced of monzonite ahd rocks differ- 4
entiated from a monzonitic megms of slightly later zge.
The differentiates form dikee cutting acroes the mon=-
zonite and each other. The esrlier differentiste is sy-
enite and forms dikes up to 500 feet in width. The later
differentiate is basic syenlte and occure in dikees up to
4 feet irn width and cuté acréss both the nongonite and
syenite.

Monéanﬁgﬁ

Megaacopio Description

The monzonite is a light to medium gray phaherocry—
stalline igneous rock. The hand specimens show a mesesive
gtructure. In the outcrops of the monzonite the rock showe
a cubical jolinting which causes the rock to weather into
blocks up to £ or 3 feet in width., The texture of the
monzonite is variable. Eeaf the contact with the schist
or granite the rock is medium-fine grained. Awaylfrom
~the contact it becomes much coareer and in places is al~
1M0st @ eoarse grained as pegmatite.

Some of the finer grained monzonite is slightly por-
phyritic and shows a few small, scattered feldspar phen-
ocryste, An averesge specimen shows graine of fairly
uniform size with the largef grains having a diametei up
to 2 of an inch. The larger grains are gray feldspar

and poikilitically enclose numerous small graine of a
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glosey black mineral and in a few cases a light brownish
yellow mineral. The feldeper in the hand speclmen is
recognized by ite light gray color and excellent cleavage,
Some of the feldspar grairs chow two very good cleéveges
intersecting at right angles. The feldspsr forme szbout
80 per cent of the rock by voiume.

Besides the feldeper, there are two other conspicuous
minengle; One of these is a black minerél which ehows
good intercecting cleavasges and hae a glosey luster, This
miﬁeral is either hornblende or pyroxene, The other mineral
is titenite. It occurc as flst light brownieh yellow cry=-
stels up to three-sixteenths of an inch in length. The black
mineral forme sbomt 20 per cent of the rock and the titanite
1 or £ per cent by volunme. \

The monzonite hee Leen only slightl, eltered. In the
flald ihe mensenite often has o Shin wiae of light grape
Lsh brown color whioh has probebly been formed by the
weathering of the horunblende or pyroxenc and the staining
of the rock by hydrous iron oxldes.

Miéroscopic Description

The minersle that were deiermined.in thin esections of
several epecimens from the monzonite stock are apstite, ti-
tanite, black iron ore, pyroxene, hornhlende, plagioclzce, &
orihoclace, and quertz. The.apetite, titenite, bleck iron
ore, anc duartz erc acceseory minersls.

@ho apetite occurs in small, nerrow priems with a neg-

etive elongetion. Croes sections of these prieme arc¢ fre-



quently eeen and form small hexaegons. The nminersl is
colorlees and has a low birefringence.

The titanite, as in the hand epecimen, is a cQASpic-
uous mineral in the thin section. ‘It forme larpe weugeg, -
with & high relief and & very high birefringence. 4 few
of the titanite crystals are trinned with the twinning
plane perallel to the b axis of the crystele. 4n inter-
ference figure of the titanite shows marked dispersion
{(p>v) and =z positive optical charscter.,

The black iron ore is titaniferous magnetite. Some
of the monzonite was powdered, and the magnetite was
easily sepafate& from the powder with a magnet. The
minersl wac tested and gsve a positive reaction for ti-
tanium. Because the mineral is very megnetic, it was
beileved to be magnetite and not ilmenite.

The pyroxene is somewhst veriable in compoeltion; It

oceurs ‘either in very pale green grains, or in light green

to yellowish green grairsg, or in crystals ehowing grad~i
ations between the two. In the érystale showing both, tﬁe
darker green variety is alwaye at the outer apri bf the
grain. 3y volume the ratio of'green to very pale green
pyroxene is ahout 4 to 1. .
The thickness of some secctions could be determined by
observing the mexirmm interference, color in quariz grains,
and referring to a table of biréfringences. In these
soctions the pale green pyroxene wse found to have & bi-

refrirgence of about .025 and the green pyroxene a bi-

Je
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refringence of about .01Y. The grains showing maximunm ioe -
terference colors have extinction angleé megsure from the
trace of the priematic clezvage to the Z axis varying from
& naximum of 4Z degrees for the pale green grains to &
maximum of U0 degrees for the green. The green mineral is
- somewhat pleochroic; the color veries from green in the
direction of the X axis to yellpwieh green in the direction
of the 7 axis. Sections qut at right angles to the pris-
matic cleaveges show two ceie of cleaveges intersecting

2t n.arly right anglee. By mezne of thece data the py-
roxene was determined to be pale green diopside contaiﬁing
a large per cent bf iron and grading into almost pure,
green hedenbergite. »

The hornblende is strongly pleochroic. In the poeitién
of leact absorption (X), the color is yellowish green, and
changes through grass green to deep green in the position
of greatect absorption (2}, The highest angle, meacured
from the trace of priematic cleavage, is 32 degrees (ZAc) o
The high extinction angle is chéracteristic of the minersl
psrgasite, which is a variety of hornblende. The grains
of hornblende sre elongate, and show good priemastic
clegvage intersecting &t znglee of about 56 and 1206 degrees.
Some greiné show intergrown hornblende and pyroxene, but in
moet inetancee the two nminerals occur seperetely.

The plagioclésa oceure polkilitically in the orthoclase
as emull crystals and aé grains in contact with the orth~

oclace and other minerale. It is sometimes zonally banded



and, in sguch cases, verics from andegine in the center
of the grains to calcic oligoclese on the rim. The
feldspers are twinned after both the Carlsbad and albite
'laws and could be determined‘by the liichel-Levy method.
Meny orthoclase graine have and unusual appéarance.
Alaoet évery slide showe etringers or irregular patches
of a more highly birefringent mineral.vwhich is probabiy
albite. The albite gppearse to be a deutric replacemeui
of the orthoclnee, and, following the nomenclature pro-
posed by H. L. 411ing™ the orthoclsse and albite form
"deuteric perthite”. "Deuteric perthite” is that var-
iety of perthite which is produced bj the irregular re-
placement of an eafly fdrmed feldspar by a leter one,
both feldspare crystallizing out from the same magme
but at different times.

- In the tbin gection the fuglacing albite generally
appears 1l elongsate, often wormlike, patiches snd in
irregular blebs{ It is probable thzt the irregulsar
blebs correspond to croes sectione of the slongate
patches. In an individuel grein of orthoélaae all the
patches extlnguish.at the 65 e ﬁosition; The long di-
rection of the replacing albite wakes & maximum angle of
about 1l&. degrees with the trzce of basal clezvage of

the orthoclsase.

* M. L. Alling, "Perthites", The Americen Mineralogiet, .

Volume 17, HNumber 2, pps. 46 - 6o, 1938,

- .



_ Bvidence that the perthite is due to deuteric re-
placement is found in the following facts:

1. The blebe sre lzarge and have irregular outlines.
This precludes the poselbility of the perthite velng
formed by exsolution or-unmixing if the conetltuents
of the orthoclecse =5 the magme cooled.- Exsoluﬁion
perthite™™ is characterized by thin, stringlike blebs
that have formed in ‘shrinksge cracks. Mrther ev- .
idence thét the perthite ie not due %o upmixing is
presented by the fact that the orthoclasq does not
bear = conetant ratio by volume to the replacing
albite. Bxsolution perthite probebly would show a
constant ratio betwaon‘the volumes of orthoclsase and
unnixed albite. |
2; The orthoclase ie the only minerel cffected, and
the albitizetion is the only process that acted to
chenge the chér&ctur of the orthoc¢lese. If solutions
sd seted on the feldspar in the last stages of con-
solidetion of the magme, it seemé likely that kaoline
ization would be evident. It does not seem probadle,
then.:that pneﬁmatol;tic or hydrﬁtherm&i replacement |
hes heen active} -»
5. Smell, irregular patchee of &lbite have been
deposited on the rims and betw en the grains of‘some
of the orthoclase. This sugpgecte that slbite ic one

of the very lset conetituents of the magma to crystal-

**H. L. Liling, “perthites", 1The American WMineralogiet,
Volume. 17, Rumber 2, pps. 46 - 6D, 19352,




lize.

Prom the above statements it is seen thet the perthite
probebly wee formed in 5 l=te &8t e 0f the consolidation |
of the megms, and that esolutions original to ﬁhe magma. and
rich in the albite molecule, attacked and pertially re-
plrced the esrlier eryctallized orthoclsre. Such replace-
ment is defined ac "deuteric" and fits the meaning of the
word as recently defined by 411ing? |

™in sectione of the monzonite éhan that the texture
is poikilitic end hypauntomorphic.

| quartz occurs in small interstitial graine. It was
geon in only a few of the slides that vere examlned.
fotimation of the minemal compaéitibn 0% thé rock in
per cent of the total volume gave thq following: orthoclese,
45 per cent;’plagldclave. 40 per cent;_mafic minerals, 12
per cent; end accessory minervels, J per cent.

lormal Syenite

.?hg syenite 1§ a light grey, medium grained, maesive
rock oceurring ar dikes cutting the monéonite or a¢ bodies
greding into monzgonite. It is found in the monzonite only
and-in believed to be » differentiation pfcduct of part of
the monzonitic magma.

Bxamination of the hand speéimen chows a gregt predome
inance of feldepar and very little ferromegnesizn minerale.
The feldspar is 1light gray and shows good cleavege. In

sddition to the feldspar a black shiny mine. al with good

M. L. 8lling, r"Pertnites" Loc. cit.
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cleavage can be seen. Thie ie pr@bably eitﬁer hornblende
oY pﬁroxene. This mineral constitutes less than one per
cént of the rock znd occurs only in emall soattered graine.

ExamlnatianAof the thin section shows the following
minéralﬁ: gernet, titanite, hornblende. plugioclase, aﬁd %
orthoclase. The garnetl is isotropic and eBhedral. It hae
a brownlah color and probably is the veriety melanite. The
crystels are small and few in number. The titanite occurs
in small wedges, with high relief and a high bireiringence,
giving white of & higher order as an interference color.

The hornblende 18 dark green and has the seme featuroee
shown in the harnblende ZOunﬁ in the monzonite. It occurs
spardely and in small grains.

Plagioclase forms about 5 per cent of the rock. [oet
of the grazing show distinct ﬁonal banding and very from
ollgoc]aee in the centers o the grains to albité on the
edges. The plagioclace is twinned polysynthetically after
the albite law, and thé twinned lamellee are generally
very closely epaced.

The orthoclase har én unuuyal appearence. [t is re~
placed by a more highly birefringent mineral from a faw
per cent to 756 by volume. The replacing mineral is
probably albite’and_occura ag irregular palches or
stringers in the orthoeclase, giving it a microperthitic
appearance. A€ in the monzonite the replacenent is prob-
ably dgp to deuteric action of glbite rich solutions,

which, in the late etages of the consolidation of the
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lroek attacked the already. crystallized orthoclace. The
orthoclzce forms approximately 90 per cent of the rock by
volume.

Thin sections show that the lexture ie xenomorphic~
granular. The mineral graine are fairly uniform in size.
The rock does not show much slteratlon that cen be
attributed to outeide agencies. The deuleric veplacement

ie considered nagmatic in origin.

Basic Syenite

Thie rock cccurs as nafrow dikes cutting across both
normeal syenite and monzonites [t i8 & aark gray, iine- :
grained, maecgive rock ahoving two minersls in the hand
specimen: one, & black cleavsble minersl which 1ls ecither
pyroxene or hornblende, and the other a light gray min-
eral with a good cleavage which is probably feldspar.

The relative proportions of these minersls are aifficult
to determined because of the small slze of the individual
grains.

7he minerals,as determined nnder the microscope, are
apatite, titanite, hornblende, pyroxene, plagioclase,
and orthoclace. The minerals, except pyroxene, are identi-
cal with thoge oi the monzonite. The retio of hedenborgite
tovferrifﬁrous diopside is here approximetely 10 to 1.

Estimation of the percentage composition gave the
following results: orthoclese, about 60 per cent; plagio-
clage, about 15 per cent; and mafic minerals, including

hornblende and pyroxene, zbout &0 per cent,




The texture i€ hypoutomorphic end poikilitic. The
mefic minerals very often occur as smell cryetels in the
lserger orthoclece graine., "™e Mmaive of orthoc¢laec snd

plagioclose grs interiocaing ond sre uniform in sizo. |
& |
|

gueterunery Deposits
Aliuvium

-The youngeet formatione sre the deposits of glacial
meterial snd the large telus €lopes thut are very common.

In the villeys streams have eroded awey moet of the
glacial metericl 2nd only occasionel remnsnte cre secn.
However, the stre-us have not been able to move the grest
biles 9 cvnguler talus fac; that have formed ot the b=ges
of the cliff-like walls af the valley. :

The tope of the ridzes north and eouth of Albion
Valley arc covered by 2 thir lzyer of sharply zngulsr rock
that hae probanly been formed by frost aetion. The cher-
acter of the angsuler fock cqnforme to that of thg under-
lying rock end seems to confirm the view th:t the fra;mens

ere formed by the sctiorn of frost.

Vein Breccis.
Moot oF the minec at Camp slbion are loceted on &
fauit ﬂrending generally east=west and cutting schist, B
monzonite, gyenite, and qu-rte mongonite. This fauiting,
aided-by subscquent mincralization, heé produced in the
monzonite and syenite & breccia of ctrining appesrsnce.

"he brecelsted zZone ie¢ in places g wide as 30 feot



.and congiste of angular to r&unded fr%gmeﬁta of ayenité
~and monzonite embedded in & grayish to brownlsh matrix.
The individual fregmente very in sigze from about &
quarter of an inch to € inchee in ﬁiameier. “The fragnents
are often rounded and probably have been sheped by the
grinding togéther of the brecciztod fragmente by movement
along the fault iﬁ which the breccia occure., The frag-
ments along the greater part of brecclated zone are mon-
‘onite. However, &t one place the fault has cut sacross
syenite and han produced & very oonupienéus breceia. This
breceia hac been worked for ite mlneral‘QOutsnt_at the
Albion shaft, ' '

The fraguents in the syenite breccia are light gray
and the metrix is derk gray. ©he mirerale that can be
recognized in the hand specimen in the metrix are quar’z,
.1ight grey &fﬁcstoe, greenish to grey yroxeﬁe. Teldeper,
chalcopyrite, pyrite, and galena.' ?ha>p5roxcne ie by fer
the moet abundant mineral in the matrix. The hrécclatéd
fragmehts are maeiniy light gray feldepar,

#here the fault hsc cut the monzonite, the brécclatéd
fragmente are medium gray and do not contrast with the
color of the matrix ae ehéiply as the.eyenito; '

Phe minerals in the metrix do not appear to have begn
deposited simultaneouely. The order of deposit;on. ﬁot'

- considering the metsllic minerale, is firet, pyroxene,
then asbestos, and finelly quartz. The minerals appear lu

& banded arrangement In some of the seame in the breccia



and ian euch cases the pfrox&ne forms hands on the walls
of the ceams, and the quartz fcrms{lenticular shaped maésee
in the center. The asbestos, wheré it 1é geecn, oceurs
between rhé quartz and pyroxene or in bunches betwecn the
pyToxene grairs. Another evidence that gquertz is formed
laut'ie'that it seeme to be replaciug the pyroxene. The |
quartz occupies the ceniral parts of meny pyroxene cry- .
stals and hse shrede of pyroxene euepended in it, giving
the appearance of irregular corrosion of the earlier
foimed pyroxene. ‘The quartz ha¢ 2 grayish color due to
the suspended ghreds of pyrdxeneQ : »
Microrcopic examinationrgf thin eectione of the breccia
ghowe the following minsralér in the syénite fragments,
artﬁoclase ana plagioclésa icldspar;'and in the matrix,
pyroxene, erbestoe, quartz, cerbonate, and sulphide oree.
The syenite closel;” resembles the normal syenite de=-
écribed above except that the feldempars ors pgrtly kéolin;
ized, snd the mccessory minerale are altered or not present.
The pyroxene of the motrix was determined by optical
end chemical mesns to bHe dioprldic acgirite. The pyrroxens
_lines the walls of the seame in the breccia end :first
formed enhedral moroclinic crystals with a dark greon %
color.‘ These cryetale appecr Lo be compact gnd homo-
'geheous.. Denosited in & band aroundvegme of the crystels
andlin'parallel arrangement ie & second generati.n of
diobsidic aegirite.

This second genaeraztion of pyroxene is fibrous andl



less compact than the firet generstion snd in gensrsgl is
& more yellowiéh green than the first formed pyroxene,
Howaver. ite extinetion engles and other optical properiies
coincide with those of the early pyroxenc. '

The diopeidic aegiritﬁ showe well.developeu prroxene
vcleaVPgo. ™wo sete of goo&,cleafagev invteresctlling av ap-
proximstely fight engles can be seen in sectionslcut et
right angle¢ 10 the ¢ axis. Some of the gral e of p,roxene
chow 2 well developed barting ﬁhat might be mistaken for
cléavago. The directisn of the plsne of partlhg'uould
not be definitely determined, but it is not obausal. &
section of the minerei,out éarallel to the cl@noplnacold
did not show &ny traces of the parting. The maxiaum ex-~
tinetion angle of the diopsidic aegirite, aé measured in
the oriented secction just mentioned, ie 17 degrees (Xae).
The mlneral ie biaxial and‘pasitive irn cheracter.

The asbestos oceure in fibroue nmasses between the
graine of pyrozene. Only a few patches were observed.
The highest extinction angle messured wes 37 degrees.

~ The gquert: wee one of the lest nminerale 1o crystallize.

It hae attacked gome of the pyroxene grains ahd hes partiy
or salmoet completel; replaced them. 7The fibrﬁus pyroxene
hee been sttacked more than the- compact varlety.. Edme
eharp-cfyetal outlines remain in the compazt pyrosene
indicating very little'corrosxon by the quartz; however,
some of the compact pyroxene grains have been replaced

at the center by the quartz.



The carbonate occurs in smell, irreguler patches and
probably is an alteration product resulting from the
alterastion and replacement of the pryroxene. The carbon-
ate shows good rhombohedral cleavege and has & very high
birefringence. |

The sulphides are pyrite, palena, and chalcopyrite,
and occur in 1rrégnlar grains in the matrix of the

breccia.



HINEEALOGY

The ores at Camp Albion show an unusual association
of gangue and orc minerals. 4 detailed study of two of
the gangue minerals was made in order to determine thei:
opticeal piopertiea and che:ical compositions. For pur-
poses of description the minerals are classified as
gangue and ore minerzle. The ore minerale incluce the
metallic sulphides., 7The gengue minerals include all
other minerals found in the veine.

Gangue llinerals

Diopsidic Legirite

Thie mincral ocemrs in ail the veine of the district.
It is mediuvm gray to greenish gray to black. In the veins
the color ie gemerally gray, but where the mineral is
found in erystsls in seams, it is glosegy black. The pow-
der is gray. :

The minersl c¢rystalliszes in the}monoclinlc éystemband
shows‘the following forms:.unit prism, positive orthodome,
and in a few crysterle, a small clinopinacoid. The ortho~
dome wae dietinguished from é besal pinacold by meesuring
the angle betueen the trace of the prismatic cleavage and
the face in question in & thin section of & erystal eut -
parallel to the clinopinacoid. The angle wae determined
©0 be 74 degrees. This agrees with theiangla betveen the
orthoplnacoid(loo)-énd orthodome(To) given in Dana'e .

"Syster ot Mineralogy" for the pyroxecnes.

vane, J. D. and Danea E. S, "System of ldinevalogy",
cixth Bd., John Wiley and Sone, New York, 19ll.
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The cleavage ig prismatic and is well developed. The
structure is fibrous to massive. The hardness is 6, znd
the specific gravity about 3.3. The fueibility ie 4. The
following dats were noted in thin section: extinction
angle, 17 degrees (XA ¢, in the acute angle beta); high
rélief; bisxiel positive; pleochroic, X - green, I -
vellowieh green. The index wse determinsd to be grester
"than 1,70 in 0ils.

The results of the analysis are as followe:

Per cent doleculsasr Ratio

S102 - oot o7 W C.946

41,04 . 4.05 - 0.039

¥e,0, |7 d 15,87 ¥ 0.099

el - 267 - 0.035

g0 - §bde W Y 0.114

Cel - 8.58 - 0.149

FERY 8 6.35 X 0.106(112,0 plus D)
£,0 - 0.39

H,0 (above 110 ) 0.25

Tioz - 1 00;)' 00012
Pollowing the methode outlined by Vashington end
Merwin®* in their study of the acmitic pyroxenes, the

following moleculcr composition wer determined:

*H. . Weshlngton end T. K. derwin, "The acmitlc pyroxenes’
"he asmerican Minerslogiet, Volume 1, Humber 6, pps.
PEeO-BUE, 43071

.



Per cent

(l‘&p.‘&)z Uo"‘(;zba o'ic;l.\’)?‘ 45.10
(he i) 04105 447105 Z.060
XD

C20 .10 . 2510, Y
C20. 760 .8510, G
51204 .3510, Li da il

340z ‘ 8.59
P10, 1.04

FEIYE)

Sone of the powder analyzed wag ezaninecd under &
microscope ana woes foand to contain & Lev prelns of quertz.
mhis expl«ing the large excess 07 uncombined silice re-
ported in the molecnlar percentaege colwan,

Dierege roing the gquartz tﬁa coneidering only the
combined molecules, the minerel is classified as
diopsidic zegirvite. Lccording to Hashington and iJerwin®
the mihural ghoulu pe nemed "uiopsidic acmlite”, ovut
because the phyelcsl wvrope:ties of the alneigl above
describce agres with those-ol seglrite ag 1t is deflined

in coomon uvage, the term "aeglrite” ie uted here.

s8beslos
isbestos occure in &ll the veims, but in variable i

amounts. - It ie found either iu irregulszr bunches betwoen

roxene .0» in thin bands is the ceater of 2

graine of p,
vein. [n the bands the long direction of the fibere i¢

parsllel to the walls of the veins snd not crogevice as

*{og.cLt,



ie the ceese in many occurencee of sshestiform minerszles,
- The Tihers in the irreguler bunches do not have any
conetant orientetion. Single fibere were meeéured that
hsd = length of 2 inches,

The a+heetos is light grsy. It ie easily fueible
st zbout S and colors the flane & brilliaht yellow due
to the high sodium content. If the flame i¢ observed
through a blue glase, a violet colorztion, due to potas~-
éium, ¢can be geoer. The hardness'and gpecific gravity were
not determined beceause of the finely fibrous charscter
of the mincral. '

The following opticsl properties were determined fron
immercions of the asbestos in oils. 7The highést ex~
tinetion angle measured from the trace ol the prismstic
clesvage to the ¥ axie is 39 degreces. The mean index
of reifraction ic ebout 1.630. The minersl is slightl,
pleochroic snd showe pele yellows znd pale yelluwiéhb
greens. The angle oflintarsection ef the cleavases
could not be determined, but from the chemical couposition
it seeme likely that the wminersl is zn anphibvole, or is
related to the amphlbole groun. The ﬂsbéstiforn structure
isg common in the amphibole miner=le,

In the snalysie of the mineral all resulte were
checked by a perallel analysis excépt_the'slkaliee. In
the alksli deterﬁinatian great difficultyrwaa experienced
in obtaluving = proper'fusion «nd extraction. The regulte

of the most succeeeful fusion were taken, z2nd, from the




total summation appe:r accurete. Howe?er,'the percentages
of the alkaliee sre t0 bde regarded with eome doubt until
verified.

The analysis ie ze follows:

Per cent .ﬁolecular Tatio
5107 - 56.48 - 0.958
A1,0, - e - 0.012
e, 0, - 828 .= 0,065
Pe0 - Z.67 - 0.037
Cad - 2470 - 0.048
Hgo - 17.40 - 0edS7
Ha,0 - 8.09 - 0.132
.0 - 1.82 - 0.019

H.0 (above 11’ ) 0.87

™10, oy 030
99.9.

Caleulations, using thie analysis, give the folloving
formula for the asbectos:

2o(la X)), 0480204 78HE0.6Pe, 0, 24120, .157 910,
This formule does not correspona to that of eny minerel
that could ve found in the literature available to the
writer, Purthcr staay ia'nouded to prove that it is a
new minersl.

The quertz is milay white and occurs either in crystal
form or granular. Crystals were formed in open cavities

in the veins.



Professor 4. B. Sperry kindly loahéd the writer a
specimen of greem quartz that he found in & prospect pit
at Camp 4lbion. ™The specimen ghowe z mixture of'grayiah
green quartz and colorless quertz. A thin scction shows
the preserce of a great many smsll,elongete cryetals in
the green quartz. Some of these cryctales have a vérﬁ
low birefringence end are apetité. Wet tests showed the
precence of phoephete in the quartz. The other cryetals
gave a maximum ex*inctioin sngle of 56 degrees messured
from the long direction of the eryetale. 2Znd sections
of the crystals appezr to have auphibole outline. Both
the apatite &nd ampﬁibole(?) a?é.faiﬂtlﬁ green in the
thin section, ahd it is probable that the greem color
of the gquartz le due to Lhelr precence.

Peldspar

Peldeper occurs in moet of the velns as scattered
light grey graiue showing good cleavage and huving a
herdnees of 6. It it probsbly eoda-bearing orthoclace.

It ic biaxial positive and has the following indices,
es determined in oile: alpha, 1.518; and gamme, 1.525
Prom these fi,ures the birefringence is about .007. The
mexinem extinction angle measured from the trace of “he
baeal cleaveye ie B degrees. 4
Calelte

Calcite occurs in small white to grayish maseces show-~
ing a perfect rhombohedral cleasverc. It ie eselly

scraetched with 2 knife blade. It is found only in the



veins.
Barite
sccording to Profesgor T. D. George emall asnounts of

berite have been found in the tunnel of the “nowy Fange

mine.
Ore linerzls
2yrite

Pyrite oceurc in the veins. It ie meesive and
contains & small amount of coppers, It has a hardness
of G.

Chalcopyrite

The chaleop&rite is massive, It is brass yellow
encé hae & hardness of 4. It ie oftun coeted with an
iridescent ' film of sulphide. It occurs in the veins
and ac replacemente in the vein walls.
salena

The galene found in the veins with the diopsidic
aesgirite and asbecstos shows well developed octghedral
cleavege. The gelens replacing the well rock of the

veine shows both cublic and octahedral cleavage.

Llteration
The veins at Camp ilbion have undergone only elight
alterstion due to secondary processes. The only
noticeable change in the oree is the local oxidation

of the iron oree to limonite.



Procedure

Separstion of the Minerals for Analyeie

in the selection of material for analysic ounly the
frechest wae used.

Becadse of the difficu]ty of separsting the mine-zlse
to be anel;zed from the minerasles with which they were
asgsociated, 1t wae found necessary to use means other
than sorting with 2 lens end tveezers to obtaln pure
materiale.

In the case of the dlopsidic aegirite it wae found
neceesary %o remove galens and quzartz. HMost of the quartz
was removed by mixirg the powdered mineral with bromofornm
in 8 separating funnel. The diopeidic cegirite sank and
was drawn off. The powder wes caught on & filter peper
and thoroughly wathed with a2lcohol and then dried =t =2
gentle heat (about 110°¢). It wae then bolled in con-
centrated nitric acld for 10 minute: in order to oxidaire
the gelenz to Pb204. The RI'O,wae removed by weshing
the powder with.watar. and the PbLIQywee renoved by
boiling the powder in smmonium zcetate golution. The
powder wee sgain caught on & filicy paper ¢nd thoroughly
washed with warm water. The powder was then'diied ¢nd |
bottled for anslyeis. |

In preparing the asbevtos for anel;sis it wes found
nececsary to remove oniy the caleite thet wes intimately
mixed with it. The calcite wae removed with warm dilute

HCl. The HC1 was removed by weshin; with water. The

hadie ol



sgbestos wae then dried for two hours at & gentle he2t
(ebout 110°C) and placed in & bottle for enzlyels.

Methode of snalyeie

Methods of chemical anslyele outlined in the text-
book "Chemical ainslysis of Tocks" by H. 3. Washington™
were used in the chemical analyels of the two minersle

above deégcribed. Nocecional reference wa: made 1o the

book by Hillebrand and Lundell*”™ "Apniied Inorganic >

inalysis”.

" In order‘td aseure aceuracy in the results of the
analyeie, every precanﬁion wae obsarvod.' in order %o
correct for iampurities in the reagenfg, a ilank analyeis
wes mode, ueing the same'amounte of fluxee &nd reagenie
as used in the mlnef&l analysis.

tnalysee¢ of each minersl were made in duplicate, ahd
sometimes a tﬁird ahalyslt wes mede in order 10 be rea-
sonably sure of the rosulte. If two reeults crecked
clocely, they wére tekvn~to be accurste. I[f they varied,
the third analyeie wee muce, ena if it cﬁécxed one o7 the
firet two reeulte, the two checking resulic were zccepted.
Tthe averapge of the two resulte is reported.

In the determirstion qf f%e alkalies, 1t wse fouﬁd
necersary %o vary the custonary procedﬁre of the J.

Lawrence “mith method. One requisite of this method

¥ H. G. Jaeningion "Chemicel anslysie 0f rocke", Puird
edition, John Wiley and %one, HNew York, 1919.

** w. 9w, "Wlllebrand and 5. E. P. Lundell “ipplied
inorganic analyeis"”, John Wiley and Sone, ew York, 1929



is that the subetsnce to be analyzed be ground to an
impaipeble powder in order that i1 nmey be mixed veory
intimately with the fluxes uceda in making e fusion. I%¥
wae found imprecticeble to powder the acbectos.

mhe fluxing agents uced in the J..Lawrencg‘?mlth
method arc CsCl, end Cs0. Thece two subetauces ore ob-
tained by hesting 2z mixture of CaC0y end [H,4Cl. The ro-
actione are ae followe:

CaCo,t 21, C1 = CaCly+ 2HiH, + €0y + H,0 and
CaC0,+ Heat = Cal+ COz

The Ca0 and CaCl; ettack the subsizneces belng analyzed,
and form compounde of c¢alcium with ironoxides, aluuina,
g§1lica, et al, insoluble in weter, ana also chloridies znd
oxides of godium, potassium, cnd calclium which are very
golnble in weter. These soluble compounde ere then sep-
garated from the fusion by leaching with weter.

In the ca“é 2% the asbestoe it wae found practicable
to diseolve the N4l in weter and add this to the min-
eral in 2 platinum diehs The narrow end of 2 pletinum
gpatule wse employed to fray the fibers of acbestos znd
allow the NH,CI eolutiﬁn to moisten as much of the material
es poscible. Then finely groind CeCOzvwas added and in-
timetely mixed with the arbestos end NU,C1 solution. ?his
peete was traneferred to 2 p]atinum_cruéiblc which had‘
about an elghth of an inch of CaClgzin the bottom to prevent
sticking of the fusion. The platinum crucible was placed

in & drying oven and the paste dried.



Lfter the puste wae 4ry, the crucible was removed from
the oven znd placed ln = hole cut in sn stbeetos board
which allowed about & of the crucible to protrude through,
A besker of water was pi-zced on the 1lid of the crucible
to keep the upper part of the crucivle c¢old snd prevent the
voiitizétlon of the chlorides of Potassium 2nd éodium. The
flame from & bunsen burner wasigradu&lly applled until the
bottom of ﬁhe c¢rucible became a dull reds. Thise tempefature
wae mzintzined for two hours when the flame wae renoved,
and the crucible was szllowed to ¢o00l. The chlorides were
then removed by leasching, and the further steps were ihe
came as thoae of the géneral procedure in the ordinery
method.

"hie method doet not have a genersl gppliceti n and
should be used only where . the ordinéry method is im-

practible.



BCOUQKEIC QEOLOGY
The lLiines
Only one mine hag produced orsz in noteble gusntities,
The “nowy Range mine =nd mill were worked during the
eummér of 1909 e2nd produced 48% tons of lesd concentrate,

which, neecording to Mr. BE. B. #iller, 3. ., carried the
&

following average veluee per ton: gold, .07 ouncese; silver,

27 ounces; and lead, 41 per cent., Zinc.was 2leo reported
but in veriesble amounts.

"mhe mill in which the ores were concentrated has been
diemzntled, and little is left but the foundations. The
mill, when operatirg, hed a daily capecity of 5C tone.

The Snowy Tenge tunnel ie about 700 fret long and is
loceted in & minerelizea fault andvbreccia zone. The ore
minersle are gelenz, sphalerite, copper-pearing p.orite,
and chelcopyrite. Thete minerals ocecuy in = gangue con-
sieting of diopsidic aegirite, asbestor, quarts, feldupsr,
and calecite.

The “ureka tunnel ie about 260 feet long and hae been

driven into the Zureka vein, which ie g2hout 18 incheg wide

and consiste of bauded pyroxene and quartz with dlscemincted

sulphide, asbestoe, and czlcite.
The Fureka vein branches off from the Snowy Lange

vein. The intarsgection is on the Snowy Tange property.

The RDureke vein is north of the Snowy Lange vein, ~

hafte heve been eunk on the Albion =nd ionarch cleine

but hsve produced little ore. Iloet of the other clainms

~

.



have ehaliow shafte or chort tunnels. lione ol theee has
produced cny good oré.

The ground between the ceversl clsime has becn
patented 268 & placer. This placer claim i8 called the
Minnie ©. end hes not yet been a commercisl producer.

It is doubtful that the gravels contain erongh gold for
profitable placering.

"he 0Ores

“he ore depositevat Camp 41lbion zre probably high=-to-

medium-temperature depogite. The banding in the veinse
with the pyroxene next to the wall rock and the guarts
in the nidile o’ the vein sugéefts a varistion of con-
ditione during the formation of the vein. The prroxene
prob:obly war deposited st 2 temperaﬁuro of about 600 de~

~grees C. The quartz has the apperrance of pegmstitic

~

quuertz sand probably wre deposited at a temper:ture of about

400 deyrect C. or lowertT The bending, then, is éxplained
by & progressive cooling of the ore beafing solutione a:
they passed throuﬂh & faulted end Ifrecturea zone in the
golidified monzonite 8nd'pyenita.

Another factor iufluencing the depoeition of the ores
wae the nzture of the well rdca. The gneise and schict

ave not been minerelized s8¢ have the monzonits and

eyenite, and the aifference in deposition is probably due

to the chemiczal composition'of the metomosrphic Trocss

*Waldemer Lindgren, "Minez:1 dépoeitS”. lcaraw~i111 Boor
Co., Hew Jorl, Third edition, ppe. 718=724, 1128,



which ie often unfavorable for the preciplitation of ore
minerals.

4 briel examination oZ polished sectione of the orer
indicated the following probanle order of deposition of
the zulphide minerals: pyrite, sphalerite, chalcopyrite,
and galena. The sulphides sppear to hsve replzced the
gangue minersls in the veins and the la‘er sulphidec the
earlier. In some of the veins the wall rock hae been
replsced by sulphlides. Thig repiacement hes generally
extended only & few inches beyond the limite of the vein
pDroper., ' |

Puture of the Tistrict

Angone interected in successfully dévelopinf the
properties =1 Camp albion mmet take into coneiderstion
the following factore: the rigurous climete, the grest
amount of ground weter, and the distauce {ron the mines
to a emelter. 4nother factor that mu«t be concidered
i¢ the method o2 miliing the ores. The presence of the
tough, fibroue zsbectos might complicete the milliing °
Process.

‘Thc ore bodier are wel, mrried and continuous. The
veine vary from less than an inch to 8 or 10 feet in
width. T™he eulphide content of the velns ic varieble
#lony thelry longth and in crose section.

It ma; be aald.with a fair degree of certainty that
the minerelization doga not extend berund the limits of

the monzonite and that development oF veine in the



%ut.h m.. J».wu ?1}&3 w& %am%

cmny. m’ mvm

Herey. 1;:»;*.

vel 1@3




411ing, H. L., "Perthites", The American M¥incraloglist

Vol. 17, No. 2, ppe. 46 -~ 65, 1932,

Dara, J. D+ and Dana, E. S,, "System of Mineralogy",

Sixth 2d., John Wiley and Sons, HNew Yorkx, 1911.

Hillebrend, ¥W. ¥P. and Lundell, G. 2. *., "applied

Inorganlic Analysis”, John Wiley and Sons, Hew York, 19E&9.

Lindgren, Waldemar, "iineral Deposite", MeGraw-Hill Book

Company, MNew York, Third Bd., pps. 718 - 724, 1928.

orey, C. A., "Glsciztion in the 4rspshoe and Llbion

Velleye", Mester's Thevis, University of Coloradao, 1927.
o e

Thornbury, W. D., "Glaciation on the Zact Side of the
Coloresdo Pront Fange betvcen James Peak and Long's Pesk",

Masﬁor'e Theesie, Univereity of Colorado, 1928,

Washington, H. 8. &nd Merwin, H. %., "The icmitic

Pyroxenes", The Americean liineralogict, Vol. 12, lo. 6,

pPps. £83 - £51, 1927,

Waehington, H. S., "Chemicel Aunalysis of Focks", Third

Bd., John Wiley and Sons, HNew York, 1919.






. ; |Pros,aecf
ETunne/

N |Shaoff

Mine trgck

-
[ = |Road

-0— Section Corner
" (located]

LEGEND

, Dam

000/ Contour line

Stream
(@ Late

. GLAIM MAP
CAMP ALBIOCN.BOULDER COUNTY,
COLORADO.

Frorm maps b/ HenryDrurmm and E.B.Wood,
and data collected i the field.

Both Pa/’enfed and un,am‘enfed claims

are Sshown.
Scale: lin=400' Contourlnt.= (00’

~laly

\




a/fe Albio

\ \\ox

Formations IEI Fault

Recent i : Pf’aspecf
o] A 220700 T frunnet

‘| Gneiss and Sehist,

Pleistacene

Movaines » E afalh

Tcrh‘ary 2)

i e ntfact
o S
Pre-Cambvrian - Road

\ q:’rn\ 21 Quartz Monzonite !Z Dam

“,\/\\/""
»\/\// /\

| GEOLOGIC MAP
CAMP AIBION,BOULDER COUNTY
COLORADO.

5urve,)/ed n 56/07‘6/77b6f’, tI3%:
Geolo 9y E Wahlstrorm—/nstrument: F Baterman

Scale:/in=400' Contour /bfervak 100’

1449

\ A



R73W
, = \
S s
~ T30y | . s
=g

/mile

Formations SR = 2 G"‘*<°

. e : = : %
Recent IEEEND Scale: 4 inches=| mile GEOLO :

L : ’ Contfour Interval = |00 feet
| Alluvium
— L e [ e LAKE ALBION REGION

| _Pm | Moraines BOULDER COUNTY, COLORADO

Tertiary(?) ——-4 Fault LBy l Strearn
l o I Monzonite ‘ ; SR :
29, /
g & Pt ot @ @ 8 P %FO?VG/D[’?)’ from U8 Geologica
E&(". "l Greissord 7ranife SUVVe)/ ma/a of HOC/{/ Mountain
: | | e | & | THanmgulation  Ntional Park. Edition of 1918
Liqm Gneissoid qMari‘z monzonite i ’
o % k !
Greiss and schist e Mg 9|~ aniienr (Gegiad BT Sept, 1932

5

i




BE.

RELY
e

o ,‘ T AR EaT

Py S S a gy

LEIEL
Frspeio

SLFIEE TRy S e e e Py

SRR

X2

SauEs T e : SErwEeatera Mﬁ%

SRR S SRR AN bR e e iy
= S

e o i

bt

c ..
Contannn i teasanetaaty




	geol_td_1933WahlstromEGeologyLakeAlbion_001
	geol_td_1933WahlstromEGeologyLakeAlbion_002
	geol_td_1933WahlstromEGeologyLakeAlbion_003
	geol_td_1933WahlstromEGeologyLakeAlbion_004
	geol_td_1933WahlstromEGeologyLakeAlbion_005
	geol_td_1933WahlstromEGeologyLakeAlbion_006
	geol_td_1933WahlstromEGeologyLakeAlbion_007
	geol_td_1933WahlstromEGeologyLakeAlbion_008
	geol_td_1933WahlstromEGeologyLakeAlbion_009
	geol_td_1933WahlstromEGeologyLakeAlbion_010
	geol_td_1933WahlstromEGeologyLakeAlbion_011
	geol_td_1933WahlstromEGeologyLakeAlbion_012
	geol_td_1933WahlstromEGeologyLakeAlbion_013
	geol_td_1933WahlstromEGeologyLakeAlbion_014
	geol_td_1933WahlstromEGeologyLakeAlbion_015
	geol_td_1933WahlstromEGeologyLakeAlbion_016
	geol_td_1933WahlstromEGeologyLakeAlbion_017
	geol_td_1933WahlstromEGeologyLakeAlbion_018
	geol_td_1933WahlstromEGeologyLakeAlbion_019
	geol_td_1933WahlstromEGeologyLakeAlbion_020
	geol_td_1933WahlstromEGeologyLakeAlbion_021
	geol_td_1933WahlstromEGeologyLakeAlbion_022
	geol_td_1933WahlstromEGeologyLakeAlbion_023
	geol_td_1933WahlstromEGeologyLakeAlbion_024
	geol_td_1933WahlstromEGeologyLakeAlbion_025
	geol_td_1933WahlstromEGeologyLakeAlbion_026
	geol_td_1933WahlstromEGeologyLakeAlbion_027
	geol_td_1933WahlstromEGeologyLakeAlbion_028
	geol_td_1933WahlstromEGeologyLakeAlbion_029
	geol_td_1933WahlstromEGeologyLakeAlbion_030
	geol_td_1933WahlstromEGeologyLakeAlbion_031
	geol_td_1933WahlstromEGeologyLakeAlbion_032
	geol_td_1933WahlstromEGeologyLakeAlbion_033
	geol_td_1933WahlstromEGeologyLakeAlbion_034
	geol_td_1933WahlstromEGeologyLakeAlbion_035
	geol_td_1933WahlstromEGeologyLakeAlbion_036
	geol_td_1933WahlstromEGeologyLakeAlbion_037
	geol_td_1933WahlstromEGeologyLakeAlbion_038
	geol_td_1933WahlstromEGeologyLakeAlbion_039
	geol_td_1933WahlstromEGeologyLakeAlbion_040
	geol_td_1933WahlstromEGeologyLakeAlbion_041
	geol_td_1933WahlstromEGeologyLakeAlbion_042
	geol_td_1933WahlstromEGeologyLakeAlbion_043
	geol_td_1933WahlstromEGeologyLakeAlbion_044
	geol_td_1933WahlstromEGeologyLakeAlbion_045
	geol_td_1933WahlstromEGeologyLakeAlbion_046
	geol_td_1933WahlstromEGeologyLakeAlbion_047
	geol_td_1933WahlstromEGeologyLakeAlbion_048
	geol_td_1933WahlstromEGeologyLakeAlbion_049
	geol_td_1933WahlstromEGeologyLakeAlbion_050
	geol_td_1933WahlstromEGeologyLakeAlbion_051
	geol_td_1933WahlstromEGeologyLakeAlbion_052
	geol_td_1933WahlstromEGeologyLakeAlbion_053
	geol_td_1933WahlstromEGeologyLakeAlbion_054
	geol_td_1933WahlstromEGeologyLakeAlbion_055
	geol_td_1933WahlstromEGeologyLakeAlbion_056
	geol_td_1933WahlstromEGeologyLakeAlbion_057
	geol_td_1933WahlstromEGeologyLakeAlbion_058
	geol_td_1933WahlstromEGeologyLakeAlbion_059
	geol_td_1933WahlstromEGeologyLakeAlbion_060
	geol_td_1933WahlstromEGeologyLakeAlbion_061
	geol_td_1933WahlstromEGeologyLakeAlbion_062



