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ABSTRACT

| The portion of the Idaho porphyry belt sﬁudied forms
a northeast-trending polygon ehcompassiﬁg approximately 750
square miles in west-central Idaﬁo, - Geology was mapped along
a.series‘of irregular lines croésfcutting the-north—éast
trend of the porphyry belt, and plotted on a 1:125,000
,scale geongic-map.,

| The map area is.underiain b& quartirmonzonite oni the
Idaho batholith:which,,Strudturally'and tectonically, |
occupies a‘unique»position at the junction of arcuate seg-
ments of the Nevadan and Laramide orpgenic'belts and a belt
of Tertiary plutonism. Metamorphosed xenoliths and roof
pendants of Ordovician (7). éedimentary rock afe‘cbmmon
throughout the»nOrtherﬁ portion of the'map'area,_but do not
. constitute a la:ge volume of rock. Small Eocene and
Eocene (?) plutons bf*didrite,_quértz'monzdnite,_granodiorite;
and pink granite intrude earlier roéks;_bqt do notvformAa
: coﬁspicﬁoUs eleﬁént of the Tertiary intrusive features.
Eocene and Oligocene.(?) dikeiswarms are the most conspic-
Auous geongic feature of the map aréa. Thé dikes vary in ..
 composition from diabase tolrhYOlite; Théy-weré intruded as
an imperfect differentiation sequence commencing with fine-
grained dioriﬁe,gquaftz 1étite and latite dikes; and
terminating with quartz'latite; rﬁyolite, and basic'dikes}

ix
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An unrelated minor period ofﬁMibcene or Quaternary diabasic
intruSion may have folléwed the ﬁajor episode of Tertiary |
plutonism. o

The deforming stresses which provided the openings

‘for the intrusion. of the Tertiary plutons and dikes apparenL—

.ly were not everywhere equally and uniformly applled in
either intensity or direction, and the Idaho porphyry belt
in the map area ié,avcomposite of several wéllfdefined

.dike'swgrms;‘each differing somewhat in composition and.age_

'frOm.the.others, aﬁd each controlled by its own set of

';guiding‘frACtures. |
| ' The‘forces.cbntrolling the emﬁlacement of magma

were'essentiélly.vertical and caused doming and fracturing

' bf the batholithic rocks in and'arouhd threefintrdsive

centers in the:maplarea: the Boise Basin, Red Mountain,

and the Cape Horn—SeafoamwBeaﬁer Creek area,l North-north- .

east and east—horﬁheast trending‘fractures.controlled the

'direcﬁion'of the majority of the dikes. However, older
structures were also effective .in controlling pluton and

: dikeV&ireCtions, |

After emplacement of the dikeé fhe arealwas-modified
by~Basin and Rangeytype block'faulting,Athé formation of
intermonfane basins, strike-slip faulting, Pleistocene

.glaciation;,and periodic uplift and erosion.

'The map area has been:prospécfedszom the early

1860s, and has produced small'quantities of_gold,_silver,



xi
lead, zinc, and copper from placer and loderdeposi‘ts° Minor
tungstenAand”molybdénum miperalization is present but is
unedonomic. The radiocactive rare-earth placer deposits in
Bear Valley were mined in the late 1950s and now represent'
an important low-grade reserve for'uranium,,thoriuﬁ, |
columbium,AtantaiUm,.and the’rarewéarths;-as wéil as magne-

tite, ilmenite, garnet, and monazite.



INTRODUCTION

The Idaho porphyry belt is a broad zone of structural
weakness which extends from southwestern Idaho to'north—_
_central Montana. This northeast~trending system of faulting
~and Tertiary dikes and plutons is transverse to the structure
of the'western'Cordillera, It has had arcomplex tectonic |
/ and intrusive history, and represents one of the_important
strudturalrfeatureé of the northwestern United States.

Although much’detailed_geologiq work has been done
aiong portions of the porphyry belt, large areas,_especiélly
. in Idaho,iare.largely unknown, and much’remains to be done
before a full understanding of the geongy‘and tectonics of

this regional structural feature will be attained.

" Locati

The.portion of the Idaho porphyry belt mapped during
this study is in west?centrél.Idaho>between the Boise Basin
and the Casto Quadréngle (Fig, l).. The map area forms a

northeast~trending polygon'approximately'SO miles long by &
maximﬁﬁ Width of 24‘miles. it is'bounded.by the~me£idians
of 114055' énd 115046'_west longitﬁde,-and the’parailéls of
- 44°05' and 44935"north'latitude; The area encompasses
approximately.750 square miles in pértions of the Boisé‘and'
Challis National Forests in Boise, Custer, and Valley

-1
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3
Counties, Idaho; and lies within nine 15-minute gquadrangles:
Bear Valley 1, Bear Valley 2, Bear Valley 3, Chinook
Mountain, Custer 2, Deadwood Reservoir, Garden Valley,
Garden valley 4, and Greyhound Ridge.

The area isvreadilyJaccessible by road, and>can be
reached by driviﬁg north f£0m Boise via Lowman or Banks,
west from Stanley, aﬁd southeaét from‘Cascade. Although the
area is inaccessible from the north and east during the |
winter months, roads from Boise to Lowman are passable all
yvear except for short intervals during extreme winter con-
ditions. The roads in the interior of the map area are kept
opeﬁ uﬁtil the end of hunting season early in December; and
fhen are allowed to close until the spring melt which‘may
not'éome‘until late June. |

.The interior of the map\area is fairly accessible in
all but the winter monthsrby.a network of typicai, well~-
maintained, gravel mountain roads. FewAspots are more than
_four'miles from a road, and accessibility is-slowly improving

- as logging roads are constructed into new timber areas.

Geography
The map area is in the south-central part of the
Salmon River Mountaihs—Aa poorly defined mountainous mass-
lying between the Salmon and Payette'Riveis-—and lieé
wholly within the.drainage basins of the South Fork of the

Payette and the Middle Fork of the Salmon Rivers. According



: ﬁo Anderéon (1947), the ‘area "resembles a méreuormiess
deeply dissected plateau made up of ridges rising to approx-
imately accordant lévels separated byivalleys and canyons
of cohsiderable depth (Figs. 2 and 3). 1In pladeé the
mountainous terrain i$ interrupted by scattered depressed
areas and intermdntane basins".

" The area is maturely and uniformly dissected, and
. valley walls commonly slope more than 30°. However, slopes
. too steep to hold soil and vegetation are rare except in
~glacial cirques. The eastern portion is by farvmore rugged
than the southern and northwéstern portions which are more
rqunded.and have lgss relief.

Eiévation varies from approximatelyASBSO.feet'above
sea lével at the confluence of Big Pine Creek and the South
Fork of the Payette River in the extreme southwest corner of
the area, to slightly over 9400 feet at Ruffneck Peak in the
‘northeast. Throughout the area, ridges ahd'péaks are usually
over 8000 feet, except«ih the northeést poxrtion wheré several
individual peaks are §Ver 9000 feet. ,The-high mountain
- valleys in and around Bear Valley and the northwest end of
the Stanléy Basin vary.inléltitude between 6400 and 7000 feet.

Because .of the mountéinoué nature and high relief,
there is quite a wide climaﬁic‘range in the area. As a
';generaliZation, the winters are rather long and severe, and
~the summers and early autﬁmns’are cool and pleasant. Af'

lower eleVationS, however, along the South Fork of the



Figure 2. View from Hole-in-the-Wall Creek

View to the northeast from Hole-in-the-Wall
Creek across the wvalley of the South Fork of the
Payette illustrating the deeply dissected nature of
area. Deadwood Ridge is in the middle ground.



Figure 3. Aerial View of Miller Mountain Ridge

Aerial view (looking northeast) of Miller
Mountain Ridge illustrating accordant ridge levels
resembling a deeply dissected plateau. Clear Creek
drainage separates Deadwood Ridge in the middle
ground. Whitehawk Mountain is the high point on
Deadwood Ridge in the middle background. The south-

ern portion of Bear Valley can be seen to the right
of Whitehawk Mountain.



Payette, temperatures between 90° and 100° F are common
"dUIing the summer months . | |
Precipitafion is‘ﬁaried and dependé on altitude aﬁd
. degree of protection from the prevailing west and south-
wesferly windscvrAnnual precipitation varieS'from less
-than 15 inches in some df the aeeper,canyons to about. 30
inches at higher elevations. Annual precipitation probably
,averages]somewheré,between.20,and 25 inches.

Most df the preéipitatibn'falls during the autumn,
winter, and spring.months.' The summers are’usuaily dry,
and the scattered rains which fall during this time'are
usualiy accompanied by electrical storﬁs‘which create a
 great‘fire hazard. At higher elevations snow may fall at
any timé of the year, and from late September until May most
of the pfeciéitatioﬁrisiin this form.

Dense'growthé of Ponderosa pine and Douglaé fir cover
'most ridges,_north slbpes,,and steepﬁValleys,:andrsupport an
- extensive lumbering‘industry° The drier south slopes afe-
usuaily unforested and are cévered with sagebruéﬁ and bunch

_grass.

Previous Work

Comparatively little geologic mapping has been done-
in the Tdaho batholith and at present it is the least known

of the great batholiths of the western United States.



Although some reconnaissance work was done in then
area, and some detailed g§ongic mapping is recorded-
afound its peiiphefy, the map area itself ﬁntil recently
remaiﬂed)largely a.geologic_question mark.

On the Geologic Map of Idaho kROSS'and;Forrester,v
1947, 1:500,000), the map area is shown as a sﬁructureless
mass within the TIdaho bétholith,extending between the Ter—
tiary intrusions of. the Boise Basin and the Casto Quadrangle.

Mackin and Schmidt (1953, 1:38,016) mapped the
" radioactive placer depésit and the glacial features of the
Big Meadow portion of Bear. Valley. At the same time Kline,
et al. .(1953) did éXtensiﬁe'drillihg in the placer depoéits
aiong Beér.Valley'Creék and its tributaries. 'Storch.(l958)
~studied and conducted reconnaissance dfilling in the radio-
activeiplaéer.deposits along fhe.DeadWood River.

In recent 'years some interest has beén shown in the
Idaho batholith as a whole° Larsen and Schmidt (1958)
. carried out a reconnaissance of the entire batholith by
“road, and conéluded that the mass is composed of at least .
nine majof rock types. | |

| Schmidt (1958), working in Valley County, suggests a
'métamorphic and’metésbmatiC'origin of the bafholith With 6r
without mobilizdtion of the interior portion.
| Bonini -(1963) conductédva reconnaissance gravity

>'.survey of the state which revealed thaf the most negative

Bouguer'anOmalies (-236 mgals), and isostatic anomalies near



zero (% 20 ﬁgalé)-are ih the Idaho bathelith and thé area
to the east. He c¢oncludes that the region is approxima-
tely in isostatié equilibriuﬁu The structures and intru-
sives of thé Idaho porphyry belt are not reflected by‘
obvious treﬁds-on the Bquguér map. |

A considerable amount of work has been done in
areas peripheral to this one. To the southwest Lindgren
(1898, 1:62,500), Joneé (1916, 1:250,000), Ballard (1924,
1:125,000), and Anderson (1947, 1:24,000) have mapped the
Boise Basin, andendersoﬁ (1947) summarizes other work
, Whiéh_hasvbeen'done'in that district. Donovan (l962k
'1:6000) mapped the Little Fails aréa and studied the origin
of the molybdenum mineralization there. | A

To the southeaét Reid (1963, 1:62,500) mapped the
Tertiary Sawtooth»batholith. To the east Choate (1962,
1:62,500) studied £he geology and‘Qre deposits of the
Stanley area, and Williams (l96l,‘approXimately 1}125,000)
mapped thé glacial geology of the Stanley Basin. fQ the
northeést Ross (1934, 1:125,000) Studied.the geology and ore
deposits associated with the Tertiary dike swarms and ’
-batholithic_intrusioné of thelgaéto Quadrangle. Ross (1930)
,and'TreQes and Melear»(l953) prepared recohnaissance,geo—
logic ﬁaps and studied the oie deposits of the Séafoam Mining 
. District. Kiilsgaard (1947, 1:190,080)'mapped and compiled

previous mapping in Valley County.
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Purpose and Scope

Although many of the broad geolégic features of-

' south-central Idaho and the Idaho porphyry belt are now

-known, many details of regional importance are Stlll
lackingn This study was undertaken to add to the basic
kﬁowledge of regional geology and, in particular, fo |
~determine the expression, continuity,_and controls govern-
Ving-the emplacement of the Tertiary dike swarms and
* plutons of the Idaho porphyry belt between the Boise Basin
and the Casto Quadrangle.' Although manyAfeatures were
.noted during the course of the study, the emphasis of the
work was directed toward the»igneous Tertiary_geologyrénd
the téctonics of the area. _In many instances, the lack of
outcrop, compiexity of detail, restrictions of time and wide
spacing- of traverées, have necessitated generalizatioh.
Theée limitations are noted, but regrettably are inherent

in any study of a reconnaissance nature.

Method of'InVestiqation '

Field work in thé area consumed approximately nine.
months in the. summer and fall of_1965 and 1966. Geology
was mapped along a series of irregular linés crosscutting
the northeast trend of the porphyry belt as well aé éldng'
many of the rbads which cross the area. These traverses,

as well as many'geographical names,iare shown on Figure 4[.
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Much time was spent in detail’mépping the excéllent
expoéures along state highway #l7 between Deadwood Riverfand _
Big Pine Creek. -The-majority-bf the off-road traversés were
;;run aldng ridges, as.outcrop'aléng the valley sides and
bottoms is erratic orx lackiﬁg, and thick underbrush makeé
-passage an exhausting sﬁruggle° |

Geology was plotted in the field on acetaté.ovef—
lays of 1:15,840 scale U. S. forest Service aerial photo-
"graphs,Aand later transferfed to 1:31,680 scale Forest |
Service planimetric maps. The finishedrplanimetric maps
.were then assembled,. the'geology_generalized,jand replotted
onAa screened,vl:lZS,OOO scale enla:geﬁent of. a portion of
the Challis 1:250,000 scale, AMS sheet.

Some alluvial deposits were mapped on the ground,
but as mappihg in the.&alleys wés limited,:the'méjdrity of
tﬂe stream,,vélley, and glacial deposits were mapped fromr
aerial photoqraphs.» A_study of structural linéaﬁents was
" made on 1:60,000 scale AMS serial photos and‘the lihears
plotted directly onto'the 1:125,000 scale base map. Major'
structural’feaﬁurés wefe later'transferred'to-the:geologi¢~

-map.

" Field Assistance and Support

I was assisted during the summer of 1965 by Robert
Randolph, and during the field season of 1966 by James M.

'Rbbertsoﬁ'and Peter Kun. Robertson mapped supplemental
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rtraverses in areas of complex geology in the Deadwood Ridge,
o Cape‘Horn Mountain, and the Seafoam-Beaver Creek areasfhand
:Kun_mapped short traverses in the Bull Trout Lake, Sack:

Creek, and Clear Creek areas. All contributed valuable
ideas and stlmulatlng dlscu551ons of the problems encoun-
tered during the field work.
Age datlng of several rock samples was done in the
_geochronological}léboratory of the University of Arizona'by
~ Mrs. Judy K. Percious under the direotion of Dr. Paul E..
Damon. This work has been éxtréﬁeiyrvaluable,in the inter-
pretation of the geologic events. |
Many informative conversations were held with

Liarry Rychener dﬁring the summer of 1966 in the course of
his study of the metasedimentary rocks northwest of Stanley,
Idaho. These Vconversations".were continued through the

. course of this-study,by.correspondence, and Iram indebtea
- to Rychéner for much information and manyrraluab;e ideas
which were freely given din the best traditions of academic
. cooperation,
. Finally, I would like to‘ackﬁowledge with thanks

- the assistance provided by'American Metal Climax, Inc. in
-.'permitting me to select and study a dissertation problem
within the framework of my duties with the company, and

for permission to publish the results. Especially I WQuld
like to thank R. I. Davis, T. G. Moore, H. T. Schéssberger,

-and R. J erght for thelr help and support M. H.
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BérgendahlL J. F. McKnight, and O. H. Rostad for their
.valuébie editorialfcomments;'E° L. Bowles ‘and F. K. Bellér
for their excellént.drafting of the illustrations; and
~ Mrs. P. M. Alberti and N. L. saul for theirrexcellent
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REGIONAL GEOLOGIC SETTING

The Idaho batholith occupies much of the Idaho
portion of what was once the Cordilleran Manhattan Geanti-
fcliﬁe -- a broad norfh—trending upwarp'which'formed'alOng
ﬁhe line separating'mipgeosynqlinal ahd éugeosynclinal
tectonic provinces of the Cordilleran geosyncline. The
Idaho batholith partly intrudes the Pacific euéeosynclinal
province,'and its eastern part intrudes miggeosynclinal
sediments. ThiS'area intruded by the batholith has been
‘positive, with a possible exception during,the”Ordovician,
throughout the Paleozoic to the present, and has been a site
of almost continuous tectonic and igneOuS_aétivity since
the end of the Jurassic period. -

 Structurally and tectonically the Idahc batholith
occupies a unique position at the junction of great .
-arCuate‘ségments‘of both the Nevadan and Laramide orogenic
belts (Fig..S);"The Nevadan'segments'are'more‘tightly
aréed,_and‘meet at a more'acute‘éngle than thQse of the-
Laramide; 'Both.orogeniC‘eVents have ‘influenced the evolu-
tion of the Idaho batholith, and héve'?rovided it with a
long and complicated geologic history. o |

To the’norﬁhvof the Idaho batholith, thé’continﬁity}~
éf the Cordillera is interrupted by a zone of west-northwest-
trendingsvalleYS‘knoWn asrthe Lewis and Clark line; These

“14



Figure 5. Relation of Idaho Batholith to Orogenic Belts and
the Cordilleran Geosyncline

Relation of the Idaho batholith to the North Ameri-
can Nevadan and Laramide orogenic belts in the area of their
overlap, and to the Cordilleran geosyncline. The Nevadan
belt is outlined in bold dashed lines, and the Laramide belt
is dotted and lined. The bold lines in the Laramide belt
are axes of prominent folds, thrust faults, and major
trends. The eugeosynclinal and miogeosynclinal provinces of
the :Cordilleran geosyncline are labeled and are separated by
a bold dotted line. The shelf area lies to the east of the
miogeosyncline.

After: Eardley, 1962; and King, 1959, with modifica-
tions. .
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‘valleys; which are'transversefto the_generai trend of the
Cordillera,,afevformed by a series of parallel, discon-
tinuous high4angle wrench faults -- the best known of which
is ‘the Osbgrﬁ'fault'of-northern Idaho (Fig. 6). In a
~general sense, the structures of the Lewis and Clark line
wrap. concordantly around the northeast portion-of the
batholith and its satellites, and merge into a north-trend-
:ing-ZOne of folds and fhrust faults. This structural pat-
tern suggésts that the Idaho batholith,has moved eastward'
as a rigid mass, and that the thrusts along its éast side
'are'aﬂdirecf compreSSional result. However, as the
-strikeéslip movement on the Osborn fault, and other well-
known parallel faults of the Lewis'and Clark line,.is
right-lateral (Hobbs, et al., 1965), this possibility seems
incorrédt,>’0n the other hand,.accotding to King (1959). and-
Hobbs,,et al,'(l965) strike—-slip movement along theieastern
extension of the Lewis and Clark liﬁe is left-lateral --
suggesting many complex adjustments of differing directions
“in both time and spacefalong-the faults of the Lewis and
Clark line.

The'strﬁctures.of the Lewis and Clark lihe; however,
‘afe.only'one‘feature'of a muCh:larger»discontinuity in the
North American Cordillera. North.Of'the'LeWis and Clark'
liné,.thé'ranges and valleys of the'Cordiliera‘eXtend |
no?thmhorthwest:and consist of;geosyndlinal,sedimémts of

Belt and later ages which have been thrown into folds and



Figure 6. Detail of the Laramide Orogenic Belt and the
Idaho Batholith

Both major fold axes and thrust faults of the
Laramide orogeny are shown by lines. The main batholith
is stippled, and plutons of known Laramide and Tertiary
ages are black.

After: Tectonic Map of the United States, 1944;
and Eardley, 1962, with modifications.
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thrust blocks, or were transported eastward on low-angle
faults such as the Lewié.thrust; South of the Lewis énd
Clark line the ranges are more disordered and some trend
north-northeast -- a directionvtransvérse to the main trend
of the Cordillera. Folded and faultéd.miogeosynclinal
‘sediments occur in patches, but many of the mountéins con;'

sist of Precambrian basement rocks éider than fhe Belt
'.sefies; of acidictplutonic rocks; and of Tertiary volcanics.
| The Idaho batholith wés émplaced.witﬁ markedly
'dis¢ordant relations locally, especially to the east of the -
map area. Howéver, sedimentary structures wrép concordant-
ly around the north and east portion of the batholith, and
it is faiply clear in other areas where the contacts can
be observed that overall concordance prevails.
| The northern portion of the Idaho batholith appears
}to be offset to the southeast along a broad northﬁestQ
trending zone (Fig. 6) definedfby Laramide structures to
the nortﬁ'andlsouth of the Snake Rivef downwarp, northwest-
trending structures in metamorphoéed Paleozoic and Meso-
zoic rdcks, ahd,norfhweét faulting in Washington, Oregbn and
ﬁorthwesterh Idahé. This offset is not shown on all ﬁaps,’
because many maps (i.e., Tecténié:Map éf the United States,
11961) include therlarge'embayment df_gneissicrborder rocks
in. the Middle Fork of the-Clearwater~Sélway—Lo¢hsa Rivek
area (Anderson; 1930) as a portion of the batholith. An

offset may exist, but as the intrusive relations and the
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>actual size of ﬁhe batholith are imperfectly known,rthe
offset may be more appafent than:reél;,

The-o@fcrop_of the main mass of the Idaho batho—
- 1ith extends from the Snake River downwarp northwérdv
through central Idaho énd into western Montana. Accordiﬁg
to Ross and Forrester .(1958), where observatiohs can be
made the sides of ﬁhe'batholith are rather steep and flare
- outward with no evidencelof~a.f100r or of contractioﬁ in
depth. A humber of plutonic masses which.CIOp out to the
south of the Snake River and on thé eastein and western
sides of the batholithvare similar to and could possibly be
eﬁtensions of the main batholiﬁh, To the ndrth,ularge
plutons, such as the Loon Lake énd Nelson batholiths of
'northern Idaho,'Washington, aﬁd-British.Columbia,;are also
simiiar to and appear to link with the main mass of the
Idaho batholith. .Most of the western, all of the southern,
and part of the eastern bbrders of the batholith are blanket-
‘ed by later volcanic and sedimEntary_rocks, and the‘bathof-
- lith is probably much largerlthan surface exposures suggeét,l
The Idaho batholith is.obviously composite. However,
field mappihg is difficult, sharp contacts are few, and such
“sﬁbdivisions that have béen made ére éubtle'and'somewhat
arbitrary. The overall composition of the‘batholith is
between that of quartzAmonzoﬁite'ahd:granodiorite, but varia-
tions as silicic as granite andQcalcié as quartz gabbro are

included in the mass. Anderson (1942), suggests that the
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p;uton was originally quartz diorite, and that endomorphism
on a regional scale suppliedvpotaSSium and silicon to the
batholith,  This implies that some of the chemical and text-
_utal inhomogeneties are due to variations in the intensity |
of this process. Certainly many of the original featﬁres
and relations of the rock have been obliterated by this or
some similat process. | |

The subdivision of the’batholith into a complex;_
calcic.gneissic border zone and a fairlj homogeneous, silicic~
interior is also fairly obvious,’ although boundarles are
difficult to locate and the gne1581c border zone 1s not
everywhere continuous. As would be expected in a complex
plutonic mass with a long and involved tectonic history,
cases can be made'fot both intrusion andcgranitization;
There is little doubt that portions of the gneissic bOrdet
zone have been granitized. but the’origih of the entire
bathollth is still a matter of conjecture.

The age of the Idaho batholith is important in- under~'.
standing the tectonic setting, but as the batholith cannot
‘be closely dated geologlcally, its age is Stlll a matter of
_ controversy |

According to Eardley (1962), the’Idahorbatholith is
~similar in.eize and composition to the batholiths of the
, NeVadan orogehy;and ehtitely dissimilat to the’plutons of
:the‘Laramide belts. On the'other hand,_although the batho-

lith is locally discordant with Laramide structures, an
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overall concordance prevails. This would imply that either.
the batholithTwaé.alreadyHconsolidaﬁed to the extent that it
served as a buttfeSS'around which Lafamide structures formed
——the.disCordané structures béing due to later intrusions --
of that it shouldered aside adjacent surficial crust and -

- formed the Laramide structures during emplacement. Ross
(1963a),$tates, however, that it éanﬁot be demonstrated that
- the oldest.bathlithic rocks are nof as old as Jurassic, and
that the emplacement could have ‘taken tens of millions of
years;' |

The western portion of the Idaho batholith intrudes
Triassic strata. The remaining contaéts with older rocks
'ére:either with the Precambrian Belt series to the norfh and
northeast, or Paiedzdic sedimentary rocks to the east and
southeastc,'Much of the western portion of the batholith is
overlain by Miocene'Columbia River basalt, and all of the
southern portion, by the Quaternary Snake River basalts,i

which fill the Snake River downwarp. Extensive Tertiary

" . volcanics of a more acidic nature overlie a large portion of

the eastern border. According to Axelrod.kl966)'thé Challis
_VolcaniCS, Which overlie much of the east-central border of
the'baﬁhdlith,,are_Eécene in age. In the Casto Quadrangle
these volcanics rest on a well developed erosional surface
- indiéating a,consideréble time'lapse'sincefﬁhe b#tholith

was unroofed.
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Mcﬁowell (1966) in his work with K-Ar dating con; |
_cludes thét major portions of the pluton are early
Cfetaceous,-andiéome portions‘may_be‘of Jurassic age. How-
ever, he notes that_major portions of the batholith have
been-affected by an 'uncharacterized' Eocene and a less
definite Laramide thermal event. |

It is reasonable to:éssume that such a large.in?
“trusive body as the Idaho batholifh could have been
emplaced or f@rmed in more thén one orogenic episode --
eépeciaily in an area that was a locus of intense igneous
activity during all or part of at least two major orogenies.
The batholith pfobably had'its inception during the Nevadan
orogeny, but as plutonic activity in the area was proloﬁged,
it ﬁas probably -enlarged or modified dﬁring subsequent tec-
tonic activity. |

During the Laramiae orogeny the region east of the
Idaho batholith became a'plutonic_realm also. Numerous
masses, the largeét of which is the'Boulder'batholith, were
emplaced in western Montana_south,of the Lewis and Clark
1ine° This,zohe.of intrusion-was extended during the
Tertiary pefiod acrosé'the Lewis and Clark line into north-
central Montana torthe northeast and across the southern
poftion of the Idéhé batholith to the southwest. These
Tertiary,”ana to a lésserrextent;bLaramide_intrﬁsives formr
the broad northeast—trending'zone’of.igneoué activityrand

associated structures known as the .Idaho porphyry belt (Fig.

.



Figure 7. Idaho Porphyry Belt

Relation of the Tertiary intrusives of the Idaho por-
phyry belt with the Idaho batholith and other igneous
activity. The Idaho batholith and other Jura-Cretaceous in-
trusions are outlined. Tertiary plutons are black, and known
Tertiary dike swarms are shown as short lines. Late Tertiary-
Quaternary volcanoes and volcanic cones are illustrated as
clusters. The approximate outline of the Idaho porphyry belt
is shown by parallel lines.

After: Tectonic Map of the United States, 1961 with
modifications.
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AThe‘Idaho porphyry belt is transverse to the
structural trends of the Cordillefa. It probably origin-
| ated'in the Precémbrian,‘and‘représenﬁs a major structural.
feature of the North American continent. The map>areavis

in the southwéstern portion of this belt.



ROCKS

The area between‘the Boise Basin and the Casto
Quadrangle is a region of igneoas rocks With relatively
. minor -amounts of metamorphosed sedimentary strata. No
ﬁnequivocal geolcgical.evidence exists within the area by
which either the ignéous rocks or the metamorphosed sedi-
mentary rocks can be dated. Although several age dates
are available from within the map area, they are not
definitive in themselves, and are valuable mainlyiin es-—
tablishing a Tertiary pericc of @lutoﬁism. Therefore, £he
tentative ages-postulated herein are of necessity based in
part on tenuous.correlations with fcrmations and’igneous
events outside the area studied. The evidence and reason—
ing used in determinipg.the_relative ages Qf the rocks are
aiscusaed in £he section at the end of this chapter.

In the classification of theArocks, previous desig-
Inations are folloWed unless_conflicting evidence is
establishcd or different groupings used. éomé.erronecus‘
designations based»cn'éarly>mining termiﬁolcgy are chanéed
.to conform with a standard rock classification. Because of
the reconnaissance nature of the map?ing,*scmeigeneralizaw
tion is necessary, and several rock types whichcprobably
could be £urther divided in a more detailed ctudy'are
grouped.under a single classification. AlthoughAmore.than

25
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one hundfed thin seétions were eXamiﬁed, and the resulting:
data used in naming the rocks, emphasis is élaced in rock
classification on ciiteria which can be'recognized and used
“in the'field; | |

The ‘entire ‘area is underlain by_granitic rocks of
the Idaho ba_vtholith‘.,'. The batholith in the map area is =
fairly uniform in cOmpositioﬁ,,but varies considerably in
texture. ' However, as the main emphasis of this dissertation
~is the study of ﬁhe'Tertiary ignedusrintrusions, no attempt
is ma@e'to define'thefintruéivefdetails-of the Idaho batho-
Tith. Metamorphdsed inclusions and:roof pendants of varying
size‘are.cOmmqﬁ'throughdut'the northern part of the area.
Although these represent a variety'of'rOCk types, they are
 grduped un&er a single'classification on ﬁhe geongic map
(Fig. 8). A sequence of dikes and plutons of Tertiary age—
intrude'the,earlier rocks. . The dikes in many places form
massive swarms which'are”the most conspicuous geologic
feature of the area.

Although'fhe'Challis Volcanics probably at one time
. covered portions of the area, they-wére'not encountered
during thé’mapping,
| Recent surficial dépoéits were:not studied in de-
tail and were”mapped largely from aerial photégfaphs as

.unconsblidated sediments.and glacial deposits.
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‘"Meﬁamorphéséd,Sedimentary Rocks

QuartZites,:marbles,Ischists, ana lesser occurrences
of gneisses ana bands of calc=silicate rocksfand amphiboF
liteS'are.common as inclusions and rbof pendants-throughbut
the northern half éf the ‘area.  The metamorphosed sediment-
a#y rocks Qary in size from small blocks about ten feet in
fdiameter to large blocks more than five square miles in

‘area. The largest block forms the northeast side of Cape
- Horn Mountain énd a portion of the south side of the Ruff;
neck Peak mass. Another laxgefblock} which'is iﬁfricately
intruded by batholithic and.Tertiafy intrusive rocks (Fig. 9),
- forms Bernérd Mountain'and'probably.caps the north-trending
- ridge which lies to the east of the Deadwood Mine.' The
blocks are.foliated and in many places are highly contorted
(Fig. 10). The larger blocks are usually highly limbhite
sfained,,and’make cOnSpicuous'dolor'anomaiies‘on bare ridges.
and slopes. »

Although some of the metamorphosed sedimentary
blocks are composed of a single metamorphic rock tYpe,'most
of the*larger blocks are composed of interbedded rocks of |
the various typés. Quartzite is by far the most common rock -
type. The.quartzites'are'massiveéfo thinAbeddedjand‘are
: héually fairly.cieafr}° They.commonly.contain’interqalated
. marble and calc~§ilicaté,memberé, in plaées, both the marble
and the quartzife‘éfe highlylgraphitic, ‘Biotite and mica

schists are fairly common, whereas gneisses, which are .



Figure 9. Metasedimentary Roof Pendant

Aerial wview looking southwest of Bernard
Mountain Ridge and the Deadwood Valley. A large

metasedimentary roof pendant which forms the ridge
to the northwest of Bernard Mountain is intricately
diked by quartz monzonite of the Idaho batholith.
The Deadwood Reservoir is in the background. The
low narrow hills in the middle background are

blocks lying between faults of the Deadwood River
fault zone.

28



Figure 10.

Contorted Quartzite and Schist Xenolith

Highly contorted interbedded quartzite and

schist xenolith on Bernard Mountain.

Rock in upper

left hand corner is quartz monzonite of the Idaho

batholith.

29
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locally garﬁetiferous,vand amphibolites-are much less commonu
| These rocks have’ndt'beeﬁ satisfactorilyvdated,

Ross (l934)-mappéd blocks of quartzite_and magnesian lime-

~ stone to the south of Feltham Creek Point. He considers |
these to be Ordoviéian f?) invage because of their resemblanée
ffo the less metamorphdsea sequence‘near'Gilmére in Lemhi‘ |
vaunty deScribed by Umpleby (1913a, 1913b, 1917) as Ordo-

 vician; to an equailj metamorphosed assemblage of Ordovician "
age in the Bayhorse district (Ross, 1937); and to strata of

Paleozoic (?) age in the Yellow Pine district (Schrader and .
3038,’1926). | |

| In the northéast corner of thé Casto Quadrangle,

Ross (1934) mapped quarfzite, and quartzite with interfinger-
' ing calcareous beds, which'hé considers to be Beltién in
'age,‘because'of their extension from the Beltian mass mapped
- by Umpleby (1913a) in Lemhi County.

.TQ the eaStAéfiPinyon Peak, about five miles to the
northeast of the map area, Ross (1934) mapped a seéuence of
Ordovician (?) marble; quartzite;‘and maghesian limestones
Qverlyihgra highly.céntdrted schist with a pronounced.
angular unconformity. Hefconsidersvthe schist to be
Algonkian in age mainly on the evidence of.the'angﬁlar un-
conformity,vbecause_he belieﬁes that,unconfotmities between
lower Paleozoib:brmations in idaho and.adjaéénf states show’

- little or no angular discordance.
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'Larry'Rychener (personal communication), who is
currently working on the stratigraphy of. the metasedimentary
inclusioﬁs‘in the;Cape Horn—Befnard Mountain area, considers
the metamorphosed rocks to be cefﬁainly:Paleoioic.in'age,
because of the abundance of limestone. The quaftziteé appear
to be lower Paleozoic and bossibly'correlative.in part with
the Kinnikinic Quarfzite of Ordovician age. He further con-
_siders from work in the Pinyon Peak area, that no difference
eXists in the ages of thé schists and the quartziteé, and
that the schists are not Algonkian.

It is obvious from the above discussion that insuf-
fici§nt data have been accumulated to permit ébsoluté dating
‘of the metamorphosed sedimentary rocks in the map area. As
no work was done in this study to advance the understanding
of this problem, these rocks are herein considered to be
lower Palebzoié~0rdovician(?) in accordance with the think-
ing}of Rychéner'and.because of thelproximity of rocks
conSidered.by.Ross (l934)ito.be brdovician (?). It is
reéanized,'however, that these rOcké ﬁay be wholly, or in

part, Precambrian in age.

Tdaho Batholith and Related Rocks

The exposed part of the Idaho batholith has an.
irregular rectangular form approximately 85 miles wide by
240 miles long in central Idaho and western Montana. Arms

and isolated bodies of the batholith extend beyond the main
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méss, and may be connected with the batholith at depth.
In the northern part of the»batholith, mény-inliers of older
rock are included within the mass. The outcrop of the
batholith, including the inlieré, covers an area. of about
16,000 square miles. Approximately 85% of this area is
composed of granitic rock.

The batholith is reédily divided into a southern

and northern part. ACCOrding to Larsen and Schmidt (1958), 
the southern half is characterized by the relative absénce
of inliers, and.is composed of a few huge bodies of grano-
diﬁrite and quartz monzonite. The northern half contains .
mény inliers, and indi&idual bodies of granitic rock are
smaller and more diverse in texture than in the southern
portion. Although components of the Idaho batholith vary
from quartz gabbrq to granite, the principal masses range
from gquartz dibrite to quartz mohzohite,« The average com-
position of. the mass is estimated to be calcic quartz mon-
‘zonite (LarSén and Schmidt, 1958). The Subdivisions-of
the Idaho batholith were determined by Larsen and Schmidt
(1958) during a road reconnaissance of the enﬁire batholith,

and are given below.
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Percent Estimated Area

Rock’TYpe- | - (Approx.) (Sguare Miles)
Quartz Gabbro | 0.25 - 40
Tonalite 9.> 1,500
'Granodiérite:' _
. Cascade type 11 l,SOO
.Atlanta type 12,5 | £ 2,000

Fine-textured Quartz
' Monzonite . 25 4,000

- Fine dark Quartz .

_ Monzonite . . 2 . 300

Coarse Quartz Monzonite . 37.5 6,000

- Microgranite o '0425~ V 40
Porphyroblastic Gneiss 2.5 400
TOTAL 100.0 . . 16,080

 Although the Idaho batholith forms an area of
‘.ruggéd mountains, weathering over iapge areas is quite

. deep and, except in récent roadcuts where deep soil cover
is absent,,outéfoPS'ére not common. Along»steep:slopes and
in-areas of restricted vegetation,_the'batholith weathers |
to a. light btown to whitish;_coafsey-ffiable sand. Along

" ridges, boulders of aiéintegration are pfesent but not

. .common:.
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Quartz Monzonite Porphyry

Within the map areé, “the Idaho bathollth is falrly
uniform in composition, but varies con81derably in texture
and grain size;v Although finengrainod, medium—gfainod and
vcoarse—grained,éranitic granular facies are common, most
of the rock is moderately coarse-grained and slightly
porphyritic. In several areas in the northern portion and
along the South Fork of the Payette to the east of Five
‘Mile Creek, the rock becomes highly porphyritic (Figs. 11
and 12) with white and pink potassium feldspar éhenocrysts
attaining lengths of up to ten ceﬁtimeters. Although facies
of the batholith are uniform over.large areas, in other
areas textureé and.grain size vary erratioally over short
distances. Contacts between the various textural types
weré not'observed, and différences in texture and grain
éize_may represent slightly differenttfacies andtlater
deuteric porphyroblastic growths (Fig. 13) within an
essentially uniform 1ntru51ve Thé‘rook is uhfoiiated
~except near contacts of the‘larger metamorphosed inclu-~
sions.(Fig..l4). .In.scattered looaiities rare biotite
accumulations form schlleren°

The Idaho bathollth in the map area is. predomlnant~
ly a speckled white to llght gray, quartz monzonlte poxr=—"
phyry. Generally the rock contains about 30 to 35'percent

quartz and between 1 and 5 percent biotite. The remainder



Figure 11. Porphyritic Quartz Monzonite of Idaho
Batholith atop Bear Valley Mountain.

Porphyritic quartz monzonite of the Idaho
batholith at the Lookout Tower atop Bear Valley

Mountain.
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Figure 12. Porphyritic Quartz Monzonite of Idaho
Batholith along Bear Valley Road.

Porphyritic quartz monzonite of the Idaho
batholith with exceptionally large porphyroblasts
(?) of orthoclase, along road through Bear Valley
about one mile east of the Deadwood River.
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Figure 13. Potassium Metasomatism in the Idaho
Batholith.

Coarse-grained, slightly porphyritic,
quartz monzonite of the Idaho batholith cut by a
thin pegmatitic dike of orthoclase reflecting
possible post-consolidation potassium meta-
somatism. Note the large orthoclase porphyro-
blasts. In cirque wall at headwaters of Cliff
Creek.



Figure 14. Foliated Idaho Batholith

Highly foliated, coarse-grained, porphyritic
quartz monzonite of the Idaho batholith near a meta-
sedimentary roof pendant in the Lola Creek cirque
headwall.

38
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~of the rock is usually composed of nearly equal amounts of-
orthoclase and oligoclase. In some rocks, small amounts
of muscovite and hornblende afe'present, and most rocks
conﬁain traéelamounts of magneﬁite,_apatife;”zircon,'anﬂ
.1mona2ite;
Large quartz crystals are uncommon, and most-of'
the quartz forms anhedral masses which are composed of an
eéuigranular“mqsaic of smaller'crystals;'-Théifeldspars
- are orthoclase and-oligoclaSe; Both are usually white,
but are less commonly clear, pink, or-fieshacolored, The
orthoclase is mostly untwinhed,_and is in part perthitic.
ItioCcurs as largeiéubhedral phenocrysts or smaller an-
hedral Cryétals filling the interstices between the
Vplagidclase'crystals. . Vexry laige'orthoclasé phenocrysts
appear to be poithroblastic and may repﬁeSeﬁt a period of
, postéconsolidation'potassium metasomatism° These.crystals
'ére‘usually parfially filled with included remhahts>of
,quartz;.oligoclase;,and éhloritiZed.biotite; Oligoclase
occurs as stubby euhedral to subhedral crystals around
which most of the other.crystals have formed. Biotite
jCrystals'arégdiéfinétiy'SMEi_lle’r-than thé.feldspars and'give.
the‘rock\its.spéckled appearance.

| The rock is usually fresh but shows some minor
~effects of deﬁteric alteration;',The'biotite'is partly

altered to.chlbrite'along’fractures andvgrain boundaries.
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The feldsparsiare'slightly altered to kaolin and sericite.
.Uéually minor amounts. of epidote and calcite are .also

present.

Pegmatites

_Pegmatite'dikeS'afe'widelyrscattered throughout
the regién, The dikes are usually small. Although thick-
nesses of SeVeral feet are common, most dikeS'are.less .
than a foot,thi:clkw(F'ig° 15). VThe bontacts witﬁ the
surrounding bathdlith‘areﬂchmonly‘poorly defined,,and-are_
: usually‘gradational o&er a shdrt distance.
In the southérn portién of the ares, pégmatite
. dikeS'aie noticeably flat—lying while'thdse in the north-
~ern portion have'a,more.variéble attitude. The dikes are.
fairly evenly distributed throughout the area with tﬁe
, eXcepfioﬁ of the'southernABear.Vallenyhiteﬁawk Basin”area,;
where they arexexcéptionally'abundant; |

:Althouqh'the pggmatitesiare locally as variable in
,teituré,as the sﬁrréuﬁding,quartZﬁmbnzdnite of thé Idaho
" batholith, they‘afe'usually coarsely granitic in texture
with crystals. Varying'frOm one-half to several inches in
diameter. ‘Occasionallyithe'dikeé'are graphi¢ in téxture.
'Dikes showing bothftextﬁres3are'relatively common s

. The peématites are.cdmmonly pinkish with éigreénish
'mottling. They -are cbmposed of abou£.30 percent.gach of

quartz and oligoclase and about: 20 percent each of



Figure 15. Pegmatite Dikes

Light, irregular pegmatite dikes form a
stockwork in quartz monzonite of the Idaho batholith
along highway #21 about 0.4 miles north of the South
Fork of the Payette River along Canyon Creek. Note
the rounded, friable weathering that is typical of
rocks of the Idaho batholith.
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microcliné and muscovite. The quartz is_gréy, and forms
anhedral masses compoSed»of a mosaic of interlocking smaller
érystals. Microcline is usually pinkish to flesh~colored
and is in part perthitic. Oligoclase shows considerable
alteration to kaoliﬁ, Muscovite occurs as interstitial
shreds which_give the rock its mottled appearaﬁce,

Garnet is a commoﬁ abCessory mineral and is ﬁsually
fbuhd scattered throughout ﬁhe dikes. In some instances
~garnet is guite abundant, and constitutes up'to about 2
pexrcent of the rock.

Although'complex zoned pegmatitic'ienses aie
reported in the Bbise Basin to the south, all the pegma-

. tites observed in the area are of the simple variety.

Aplite
Ablite dikeé are'common throughout the area, but
are never conspicuous. Most of the dikes are thin and
slightly irregular in outcrdp° The rock-is'l;ghtfgray,
whitish, ér pihkish,in colér. ‘Althougb oécasionally the
- rock contains some pegmatitic streaks; the aplifes are'v
usualiy finefgraiﬁed, equigranular,.and poséess a distinct
sugary textﬁre, . | |
Contacts‘béiweén the aplite dikes and the»quartz
manbnite of thé Idaho batholith are'generally Sharp. The
rock differs from the batholith in that it;COntaiﬁs fewer

dark minerals and is less calcic in composition as would be
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expected of late~stage melts in a differentiating magma. |
The ‘aplites consist of an equigranular interlOokihg
mosaic of quartz;,albite,_and orthoclase in approximately
equal amounts. The albite is white and_slightly_altered to
kaolin. The orthoclase is highly altered to kaolin and |
appears pinkish‘to flesh~colored. 1Interstitial sericitef
muscovite composes a-few'percent of the rock volume and

the remainder is made. up of reddish garnet, trace amounts

- of megnetite and apatite, and rare biotite.

Small Tertiary and Tertiary(?) plutons are not
comﬁon,_and do not form a particulariy conspicuous element
of the Tertiary intrusive features of the map area. A.smali
Tertiary(?)'diorite stock in the Cape Horn~Ruffneck Peak
area and a small Tert1ary(°) quartz monzonlte pluton in the
Red Mountaln area may be related to similar 1ntru31ve rocks
in the Casto Quadrangle. One small’satellitic pluton of.
the larger‘biotite hornblehde quartzimonzonite porphyry
stock in the Boise Bas1n extends across the South Fork of
- the Payette into the southwestern por tion of the map area.

| To expedlte the description of the rocks, the bio-
tite hornblende quartz monzonite porphyry stock of the
Boise Basin, herein, w1ll be referred to as the Boise Ba51n
stock, The related satellltlc pluton_ln the map area Wlll

be referred to as Boise Basin quartz monzonite, and the
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.telated quartz latite porphyry dikes will be referred to
~as Boise Basin quartz latite. |
Several small éink_granite'bodies are intrusive
into the Idaho batholith along the Middle Fork of the
Salmon, in the Bull Trout Lake area, and along the South
'Eork of the Payetfe ih the southeastern portion of the map
“area. The,intrusives along the South Fork of the Payette |
4and in the Bull Trout Lake area are probably related to
thé pink granite of the Sawtoéth batholith. The relation
of the.intrusiverrocks along the Middle Fork of the Salmon
are not as obvious, and these plutons may be related to
either the Sathoth batholith or to the pink_grqnite
bathdlith of the Casto Quadrangle. .
Tertiary dikes are abundant throughout the map
area, and form a nearly éontinuoﬁs‘band of intrusion
between the intrusive cehters of the Boise Basin and the
Casto Quadrnagle. The dikes.vary'in composition fom dia-~
basé,}darﬁ andesites,,énd finefgrained diorite throﬁgh
latite;,quarﬁz,latite, and rhyoiite._ Tﬁey were intruded
as an imperfect differehtiation'sequence.commenciﬁg_with
’ diorité; and‘bécominé progressively more acidicAwith the
passageiof time. The sequence terminated in .late rhyo-
lites and basic dikes, and was followed by a later, perhaps
| . unrelated, episode of diabasic“intrusion, Some of the basc

dikes may représent terminal‘phases of the Tertiary plutons.
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Tertiary and Tertiary (?) magma was evidently |
intruded. into an environment which became pngressively.
'coqler and more shallow with the passage of time. Because .
of exfensive cover, contacts of the Terﬁiary and_Tertiarj(?)
plutons with.the Idaho batholith, with one exception, were
nét observed. Thé contacts mdy be highly complex or‘gréda—
tiohal, as frequently zones of interﬁediate or tranéitional
appearing,fock lie betweén readily recognizable rock types.
With the exception of the Boise Basin quartz mohzonite, the
‘Tertiary and Tertiary(?) piutons are not conspicuously
pqrphyritic. Contacts of the Boise Basin quartz monzonite
were also ﬁot observed, but the conspicuous porphyritic
texture and the development of an.exfensive dike system
~with markéd contact effects indicates that the rock was
intruded into a cooler and more shallow environment thén
- were the earlier Tertiary éndvTertiary(?) plutons. All
Tertiary dikes exhibit chilling and many show flow banding
not only against the idaho batholith but also agaipst pre-
- viously intruded Tertiary rocks (Fig..16). .

With the exceptioﬁ;of the Boise Basin quértz.
monzonite and the possible exception of ﬁhe pink granite
- along the South Fork of the-Payette, the plutons are
intrﬁded at the intersection of the northeast structural
trend extending'between-the Boige Basin and fhe Casfo
Quadréngie’intrhsive centers and the northweét—trending

zbne of faults and fractures associated with the Sawtooth

1



Figure 16. Chilled and Flow Banded Contact of
Rhyolite Dike

Rhyolite dike showing chilling and flow
banding at its contact with the Boise Basin quartz
monzonite along highway #17 about 1.1 miles east
of Big Pine Creek.
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batholith and Stanley Basinci Apparently, within the map
area intefsections of major structural directions provided .
‘favorable sites for the intrusion of plutonic masses, |
whereas areas of only one méjor.stfﬂctnral direction were
more favorable for‘dike‘intrusions.
| Although Tertiary dikés in the map'area‘are abun~
'dant,.they are not ubiquitoué,_and ténd to concentrate in.
swarms of varying preferred directioﬁs,‘ The most prominent
and conspicuous is the ‘Boise Basin swarm which originates
in the Boise Basin several'miles to ‘the south of the map
area and crosses the South fork of the Payette between
Little Falls and RattleSnaké.Gulch'(Fig, 17) with trends
. varying béfween N15E and N30E. Farther north, the swarm
assumes a NiSE trend, and then swings N30E ﬁo N3SE andiconm
tinues to at least thelBernard Mouhtain area. Along the‘
South'Fo;k of the -Payette, fhéﬁswarm is.cbmposed mainly of
Boise Basin Quartz.latite,_Hell‘s'Gate gquartz latite
porphyry, quartz latite porphyry, gray latite porphyry, and
.‘rhyolites, Most of the dikes terminate several miles north
of the river, and only ‘the Eoise Baéin quartz latite dikes
 continue on to the northeast.
| An eastern branch of the Boise Basin swarm,- the
Millevareek swarm, crosses the South ?ork of the Payette
in the vicinity of Lonah, and is named for the abundant .
exposures along Miller C:eeknr'At the river, the swarm

trends roughly N35E to N55E, but farther north assumes a



Figure 17. View of Boise Basin Dike Swarm from
Hole-in-the-Wall Creek

Boise Basin dike swarm as seen from ridge
west of Hole-in-the-Wall Creek looking northward
toward Long Gulch. Limonite staining along read-
outs (bottom center) is not apparent. Although
this area is approximately in the center of one
of the most intense dike swarms in the map area,
from a distance only a few discontinuous exposures
may be inferred, and the great majority of the
dikes have no apparent surface expression.
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~general N30E trend. It probabiy_eXtends to and Coﬁnécﬁs
" with the western portion of.the Red Mountain swarm. The
Miller Creek swarm is composed predominantly of quartz
latite porphyry ‘dikes, and lesser numbers of gray latite
porphyry and Boise Basin quartz latite dikes.

| The Red Méuntain swarm xédiateé northward from the
‘Tertiary (?) quartz'monzonite:pluton at Red Méuntain, The
swarm varies in trend frbm about N25E to about N15W. The
northwest-trending dikes appear to swing to a more north-
erlyzdireétion in the Whitehawk Mountain area as they near
the'NBSEwtrehding'dikes of the Boise Basin swarm. 'The Red
"Mountain swarm is complex in cbmpositiong The western half
is cOmpoSed primarily of‘gfay latite porphyry; Hell's.Gété
quartz‘latite‘poxthIy and leSSer:numbers of gray quartz
lafite porphyry dikes. In the_eéstern half of the swarm,
~gray quartz latite porphyry and. gray latite porphyry are
the primary rocks withffeWér.dikés of rhyolite and minor
numbers of Hell‘skGateféuartz,latiie'porthry. Near the -
eastern‘margin‘of the‘swarm,"dikes related to the pink
  granite?areﬁc0mmon,_

Dikes of néarly‘all,compositions, except thqse of
the Boise Basin. quartz latite, are common in the Cape Horn-
Ruffneck Peak-Blue Bunch.Mountaih area. 'ThiS'area;ié a
structural crossroads, and many'of the dikes in the Cape
HornfBlue'Bunch Mountain area\haVe northwest trends

associated with structures related to the Sawtooth.batholith
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and the Stanley Basin; The dikeS'in the Ruffneck feak area
have a N30E-N35E trend and probably represent a éouthwesﬁern
,extéhsioh‘of the Seafoam Swarm. The seafoam-Swarm crosséé
thé-ridges to the south and west of Seafoam Creek, and
ppssibly extends from the Ruffneck.Peak area across Float
Creek and the Rapid River in a'general N30E to N35E' trend.
The swarm assumes a N15E to N20E trend to £he nbrth;

Diofite’dikeS»are common in the Ruffneck Peak aréa
in the vicinity of the Tertiary(?) diorite stock, but do
not extend beyond the Ruffneck Peak mass. Rhyolites are
moSt‘abundant,:and‘leSSGr numbers of gray quartz latite por-
phyry and gray latite'porphyry are ‘common -in both fhe Sea-
foam Swarm and the Cape Horn-Ruffneck Peak~Biue Bunch
Mountain area. >.

The.Cliff Creek swarm crosses the north-trending
“ridge to the west of the headwaters ofVCiiff Creek. Tt is
a.&e?y dense swarm that trends N55Evto N65E, and may. extend
ééffar to'the SOuthwést as the Ruffneck Peak area. It is
_ ¢omposed mainly of gray quartz'latite'porphyry and gray
-laﬁite pqrthryn _Lesser'numbers of Quarﬁz,latite porphyry
and rhyolite dikes are also abundant. .

The Beaver Creek swarm crosses the "U"-shaped ridge
at the,headwaters of_Beaver Cfeek’tb the 'south of Feltham
 Créek’Point, The swarm trends N20E to N35E, is very dense,
éhd is cémposed.primarily'of rhyolites and minor numbers éf

~gray latite porphyry and quartz latite porphyry dikes. The
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swarm- forms the limonite-stained eastern limb of ﬁhe "y~
vshaped'ridge'(Fig. 18) which‘is»one of thé‘most prominent
eXpreSsioné of Tertiary diking in the map area.

The dikes and StOCKS'ordinériij have inconspiCuoﬁs
outcrops and do not form linear features which can be
récanized on aerial photpgraphs except in certain very
' festricted areas. They are identified and traced mainly by
weathered fragments in the soil. Rubble outcrops are common,
but are generally less conspicuous than that iliustrated in
Fiéﬂré'lQ; Less commonly the dikes form prominent outcrops
along ridges and valley sideg.(Fig,IZO). The,spectééular
dike'walls which crop out along the South Fork of the
Payefte.(Fig. 21) ére not COmmon,,and were not noted else-
where in the map area. |

| A Thefvariousxdikes.do not form uniguely distinctive
. outcrops or weathering fragments and, in‘mépping, it is
~usually necessary to examine fresh broken surfaces to iden-
tify the Tertiary rocks. Some of the dikes tendifo form
blocky to ?laty,talus piléS-along.valley walls. These can
-readily be identified at a distance as dike material réther
than Idaho batholiﬁh.' Howevér,_if ié‘still necessary to
’eXaminebthe'rock»to,identifj the dike. Tertiarykdikes do_
not alwafs weather to form talué slopes;
. The dike swarms generally do not make distinctive
- color or topographic expressions. - The Cliff Creek swérm ,

doeé not have any noticeable limonite staining, and was not



Figure 18. Beaver Creek Dike Swarm

View of limonite-stained ridge at the head-
waters of Beaver Creek looking northeast. The
ridge is cut by the N20E to N35E trending Beaver
Creek rhyolite dike swarm. Staining 1s due to oxi-

dation of minor pyrite associated with the rhyolites.

Note that individual dikes do not make noticeable
outcrops.



Figure 19. Rubble Outcrop of Quartz Latite
Porphyry Dike.

Excellent example of the typical platy
rubble outcrop of quartz latite porphyry in area
of thin cover along ridge about 1.6 miles south of
the Deadwood Lookout.
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Figure 20. Prominent Outcrop of
Gray Latite Porphyry Dike

Prominent outcrop of gray
latite porphyry along highway #17
just east of the Deadwood River.
Note gray latite porphyry dike in
upper left-hand corner is an en
echelon continuation of the dike
in the foreground.
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Figure 21. Large Rhyolite Dike

Large, slightly porphyritic
rhyolite dike in a spectacular,
massive outcrop along highway #17
about 1.4 miles east of Big Pine
Creek. This is perhaps the most
prominent single dike outcrop in the
map area. Looking southwest across
the South Fork of the Payette River.
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recognized during the mappingfuntil dike float Qas-dis—
covered in the creeks drainiﬁg the area, and the ridges
were travefsed, .Although minor. limonite staining is
readily noticeable oﬁ one of the ridges at Red Mountain,
the main portion of the swafm is- hidden in the forested
area to thé-north of the mountain. The-highly limonite-
stained ridge.crossea by thé'Beaver Cieek swarm and the
prominént outcrops and conspicuous limonite staining of
the Boise Basin swarm along the South Fork of the Payette,
are exceptions to the typical dike swarm expression in the

map area.

Diorite  7

A smali diorité'stock and a limited diorite dike
complex are restrictédyﬁo the‘Cébe HornmRﬁffneck Peak—Blue__
Bunch Mountainfareag. The"éontact of the diérite,stock and
the Idaho batholith’is~not.well exposed, but apparently is .
a highly complex, and in part gradational, zone. The
dikes, vary in width from about 20 to 200 feet:and average‘
about 460 to 50 feet in thickness. Alﬁhough they form con-
spicuous outcrops along ridges on the Ruffneck Peak mass and
Blue Eﬁnch Mountaiﬁ,'they are usually covered or make rubble .
outcro@s on the lower slopes. . The dikes are usualiy slight-
' ly'mére mafic than the stock} ahé may be younger. Tﬁéy“
were observed in apparent'Cutting»reiatiohs-along the ridge

to the south-of Ruffneck Peak, and are projected across
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-portions.of ‘the stock alobg Marsh Creek. However,; as the
dikes appear-to be. fine-grained eqﬁivalents of the stock;
and as botﬁ are compositionally'and texturally similar in
.thinusection, they are classified as a single rock type.

The diorite, as defined above, is similar to, but
'lighterrthan, the early Teftiary(?) pyroxene;hornblende—
;biotite diorite desqribed by Anderson‘(l947),_and is also
similar to two small diorite4plutons to the northeast which
Ross~(l934) desgribes as relatéd to and essentially of thé
saﬁe age as the Idaho batholith. No évidence was found to
precisely date the diorite as either related to the Idaho
. batholith or the Tertiary porthry intrusives. Most of the
Tertiary intrusive rocks cut the stock,'and the stock is
dbvioﬁsly oldexr than these rocks.' The diorite . stock appears
to be ‘gradational into the Tdaho batholith. . The dikes, on |
the other hand, haVé wellmdeveloped chilléd borders, and |
evidently were intruded inté a much cooler environment.,

None of the more acidic porphyry dikes was observed cutting
diorite dikés,,and'in'onlyvone.instance was a basic dike
observed to cut a diorite dike. |

The diorite is-aSSigned an early Tertia#yfége,
mainly on the basis of its associétion with the cénter of
Tertiary'intrusive activity in the area. Also,ithe stock:-
is aligned bnva nqrtheast trend with - -the two dibrite
plutons_described by Ross (1934). The northeast trend is

-more éharacteristic of the .Idaho porphyry belt, whereas the
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~generxal trend of the Idahovbatholith is horth—south. How~
ever, the possibility exists that the stock may be related.
.to_the'Idahd batholith, and fhe,dikeé'are related to the
‘ basic;intrusions which terﬁinaﬁed the Tertiary porphyry
‘intrusive episode.. | |

The diorite is speckled black and'white,:and charac~
teristically has a medium to coarse.gfain (stock) or fine’
to medium‘qrain (dikes)'equigraﬁular textﬁre. ~Small meta-
sedimentary and dark igneous inclusions are common through-
out the stock énd are locally abundant (Figs.. 22 and 23).
Euhédral hornblende and biotite, and less commonly augite
-are intergrown with less distinct crystals of white tovcleér
plagioclase. Glaésy quartz averaging about one millimeter
or less in diameter forms about five percent of the rock.

Microscopically the rock has a;granitic.granular
texture. Stubby, subhedral to_euhedralmcrystals of ande-
sine, form an unoriented fabric with euhedral crystals of

‘hornblendé;;augite; and shreds of.biotite. Andesine,

'A‘which ié in part zoned, composes. 30 to- 75 pefcent of the
rock,'and usually.varies between}SO.and 60Apercent. .The
“mafic minerals.véry between. 30 .and 45 percent in the dikes,
and between lS‘and'40:percént in the stock; Hornblénde and
biotite are‘cémmonly theimost abun&ént dark minerals.
Hornblendé makes up 6 to 40 perceht of the rock; and
usually.varies between 20 and 25 pe:cent. Biotite is less

_ abuhdantgAand.usually varies between 5 to 10 percent--



Figure 22. Quartzite Inclusions in Diorite

Quartzite inclusions in diorite stock along
ridge above headwaters of Walker Creek.
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Figure 23. Dark Inclusions in Diorite

Dark igneous inclusions, which are zoned in
part, in diorite boulders in a talus pile to the
west of Walker Creek.
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although contents as high as 21 peréent were noted. Augite
is erratic‘in ocqurrence; In some places it is the most
abundant daik mineral composing.up to 22 percent of the
-fock° “In other places i£ is absent.. Minox anhedral.quaftz,_
and from 5 to 15 percent of orthoclaée,constitute the inter-
'stitial_fillings. Less. commonly orthoclase formé iérger
subhedral crystals. Small amounts of opaques, which locally
form up to two percent of the rock,_trécé amounts of apatite,
and rare zircon constitute the remainderrof the rock.

The rock ié largely unalﬁered. Augite commonly has
hornblende'iimé.bf,varying thickness. The mafic'miﬁeralé
- commonly are slightly altered to chloriteg_epidote, and
: calcite,_and.ﬁhe feldspars show the effecté,of minor argil-

‘lization and sericitization.

Granodiorite Porphyry

Only a single'exposure-of.granodiorite-por?hyry was
observed in the area. It crops out as a.small pluton,
approximately a quarter of a mile wide,_along‘the South
Fork of the Payette about a mile and a half east ofABi§_Pine
Creek near the center of the BoiéevBasin‘dike swavrm,° The
rock -is clearly intrusive into the Idaho batholith, aé it
. can be seen ih an éxcellent exposure in a roadcut along
highway #17. The plug is cut by quartz latite“porphyry,and .

rhyolite dikes.
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ihe granodiorite porphyry is a black and whife,
Coarsefgrained, slightly porphyritic;'granitic rock,  The
pheﬂocfysts are stubby'white'subhedral to euhedral léths
of oligoclase, which are ihtpart_zéned, and range between .
six and eigﬁteen‘millimeters in sizéf Biotite and horn- |
blende are euhedral and vary in size from 0.5 ﬁQ 2 milli-
'metefs. Hornblende is green and the biotite is brown in
‘thin sectionri Quartz and untwinned orthoclase fill the_
interstices between the oligoclase and the mafic ﬁineralé,
and often oceur in micrographic intergrowths. Less than one
percent of opagues and - trace amounﬁs of apatité~and sphene |
‘make up the remainder. of the rock.

The relative proéortions of the original minerals

are as follows:

Mineral Percent
Quartz 15
Orthoclase .14
Oligoclase . . 35
Ho;nblende 20
Biotite 15
dbaques ' o
Apatite 1
Sphene

' TOTAL 100 .

The_roékrappears fresh in hand specimen. - Micro-
scopically the mafic minerals are replaced by trace

chlorite. Oligoclase'ié altered unevenly: most grains are
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clear, but some are intensely altered ﬁo,epidote and

sericite. The orthoclase is'unaltered,

Quartz Monzonite .

. A small stock of.quartz-mdnzdnife crops out on the
south side of Red Mountain. It is the only exposure of
.this rock observed in the area. The contacts of the stock
were not exposed in £he:érea traversed, and the relation]of
the stock to the Idahorbatholith can only be inferred. The
stock resembles.some of the finer'grained facies of the
Idaho batholith, and may in fact represent a medium grained
hornblende~rich facieS'éf‘the batholith. However, as the
. rock becomes.coarser_grained and more porphyritic away from
its inferfed contéct With the batholith,'and occurs at the
. center of a partiéliy radial swarm of Tertiary dikes, T
. consider theiquaftz.monzqnite to be Tertiary(?) in agé;

Thé rock is similar to two small isolafed Tertiary
,stbcks in the'Castobguadraﬁgle described by Ross (1934) as
hornblende granite and quarfz.monzonite, The rocks described
by Ross, however, contain microcline, whereas the pofassium _
- feldspar a£ Red Méuntain is orthoclase. |
'The quartz monzonite is a speckled; whitish to flesh
. colored, medium grained, slightly porphyritic rock with a
typical_granific texture. Near the inferred contacfs the
rbck isequigranﬁlar, but towarditﬁe interiof of the mass

indistinct pinkish to flesh colored orthoclase phenocrysts
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averaging 8 to lO millimeters in size'are.common,‘and.give
the rock a'porphyritic appearaﬂcev Orthoelaee makes up
between 25 and 40.percent of the rock. GlaSsy.quartz and
clear to milky apﬁearing plagioclase.vary.frem;about 2 to
'4:millimeters in size. Qaartiicomposes»about 20 to 25 per-
. cent of the rock, and plagioclase varies betweeni30 and 40
percentei Smaller cryetals of black biotite and hernblende
:.vary'from'O,S to 2.milllmeters in size. These mafic miher—
als form about 10 percent of the rock andlgive the rock its
speckled appearance.

Microscopically quartz.forms large anhedral pheno~-
crysts . and smaller anhedral crystals which occupy the
1nterstlces between larger crystals. Orthoclase forms
- large subhedral phenocrysts and smaller anhedral crystals.

- Untwinned crystals are usually more common. than crystals
with carlsbad twinning, The plagioclase.is'calcic oligo-

. clase, wtich is in part zoned. The plagioelase tends to

- exhibit crystal faces more often than the'ortheclasevi'Small
shreds of brown.pleochroic biotite and euhedral crystals ef
:greenapleochroicJhernblende are equallytabuﬁdaﬁt. Minor"
amounts ef oﬁaques, trace amountS'of sphene;'and rarer
'apatlte and zircon compose the remalnder |

The rock is relatlvely fresh., A small percentage
of the mafic minerals>are slightly altered to pennine
‘ . chlorite. The feldspars are mostly,unaltered; and Qply

limited areas of minor sericite and clay minerals are -
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scattered throughout the rock. Small grains of epidofe are

‘common, but are never abundant..

Pink Granite

Several pihklgranite'stocks.crOp out inAthe,eastern
portion of the area. These rocks are similax to the pink
 granite batholith of the Casto Quadrangle,.described by
Ross (1934), and the pink granite of the Sawtooth batholith
| described by Reid (1963). These batholiths are-probably
related and the stocks probébly represent outliers from
these intrusive centers.

" The largest of the pink‘granife stocks in the area
lies to the west of Bull Trout Lake, and underlies an area
of approximately 4 sqﬁare”mileé, A smaller stock is well
exposed along an east-trending ridge abputrtwo‘miles £o
the north. The contact of the northern stock is well
exposed at'Bull Trout Point. Here the contact is highly
irregular, and formé a complex zone intruded by a network
of limonite—stained aplitic dikes°

Another smaliipink'granite pluton crops'out on the
Weét side of the Ruffneék Peak mass to the north. of the |
diofite stock. . COntacts here were not observed, aﬁd the
southWest—trending elongated shape is postulated by
inferring the éontinuation-of the pluton to thé large out-

- crop along Marsh Creek.
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Severgl_pink plutoné of uncertain relation were
also noted. These bodies resemble the Idaho batholith, but
'are,distinguished from it on the basis of théik color and
~ lower calcium content. These rocks are'generallyfcoarse—
~grained, quartz monzonitic in composition, and are grouped
'with.the.pink'granite mainly:on the basis of color and the-
lack df-feaﬁures indicating potassium:metasomatism to ex-
plain their low calcium content and pinkish color.

| A small,‘coarsefgrained, pink pluton'cropé out
-élong the’MiddleWFork of Salmon to the-southeast of the
Soldier Lakes.' This rock is borderiine‘granite—quartz
monzonite in composition. As contaéts between the pluton .
-and the Idaho batholith are covered, its relatiop to the
batholith isAhot known.

Tﬁo other pink, coarse-grained, quartz monzonite
Piutons-crop out along the Sou£h Fork bf fhe Payette bétween
Ten~Milé’and Warm Spring Creeks. The céntacts of these
' plutons~ére also covered. However, as a:wedge.of pink
 grénite'intrudesvthe Idaho_batholitﬁ‘along'a roadcut on thel
west sideﬂof Ten Mile'Creek (Fig. 24), the.pink plutons
'aléng'the South Fork of the Payette aré:pfobably intrusive
into the batholith. These iﬁtruéions appaiently are re-
lated to.z@nes of crushing and pervasive chloritization .-
which are described by Reid (1963) to be peripheral to the
Sawtooth batholith. Also, Reid (1963,'and»persopal com~

munication) prefers to classify the Sawtooth batholith as a



Figure 24. Pink Granite Wedge Intruding Idaho
Batholith

Pink granite wedge intruding coarse-
grained, slightly porphyritic quartz monzonite
of the Idaho batholith along Ten Mile Creek about
0.6 mile south of the South Fork of the Payette
River.

6’7
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guartz mdnzonite, and states that the northwestern-éortion
of the Sawtoofh batholith is difficult to distinguish_frdm
the Idaho batholith aiong the South Fork of the Payette.

The pink granite is a neérly equigranular, medium
to coarse grained, pinkish to flesh'colored rock, with a
typical granitic texture. Gfain siZe varies considerabiy,,
but exceét for biotite and the opague minerals, most
crystals measure between 2 and 10 millimeters in size.
Quartz is abuﬁdant and conspicuous; and usually forms from
30'to 40 percent of the rock. Orthoclase forms slightly -
more than two-thirds of the total feldspar, and compfises
about 40 to 50 perceﬁt of the chk; The orthoclase is
mostly perthitic although cryétals Withopt albite ex-
'solutions are cdmmon° Minor-microcline is also present in
some of the rock. Plagioclése in the oligoclase-andesine
range forms about 20 pefceht of thé rock,'VBiotite is fhé
only -mafic siliéate-mineral.f It commonly forms small
crystais a millimeter or less in size; and seldom forms
more than one percent of £he rock.

Microscopically- the rock hés a»granitic'grahular
texture; Quartz and orthoclase are mostly anhedral, and
are-in general slightly‘larger tﬁah the»plagioclase
crystals. Although the larger plagioclase crystals tend to
be anhedral, ﬁost Qf the smallexr czystals'ére subhedral.

Biotite occurs as small brown pleochroic shreds. Minor
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amounts of opaques and rare amounts of apatite and zircon
form the remainder of the rock. |

‘ The rock is essentially unaltered although some of
}the_biotite is slightly altered_to chlorite and the feld-
'spars are often spotted with minor brown argillic dust
and rare.fiecks 6f sericite. |

Fine-grained, slightly porphyritic dikes with
~granitic dompositions similar to the pink granites are
apparently related to the pink granite stbcks;_'Theée dikes
were observed in the vieinity df‘the.stock on the west side
of the Ruffneck Peak.mass,_and are common to the westlof,
the stocks neariBull'Trout Lake where they have northerly
and northwesterly trends. These dikes are generally about
10 feet wide, and are light fleshy-brown in color. Small
pink and white feldspar phenocryéts average about 2 to. 3
‘millimeters in size, and iﬁcoﬁspicuous (one millimeter)
rounded quartz phenocrysts are set in an aphanitic:matrix
‘wifh'minof'spécks of biotite. The rock is relatively un-

altered, and does not form prominent outcrops.

Gray Quartz Latite-Porphyfy

Grayish to light'greenishfgray rocks‘with an aphani-
‘tic groundmass, NUMerous white:feldSPar phenocrysts, and -
smaller crystals of quartz, biotite, and/or -hornblende afe
'grouped aslgray quartz latite'péfphyry. In outcrop,”these

rocks are similar in appearance to the Boise Basin quartz
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latite and to the'gray latite porphyry dikes. They-can'be
distinguished from the Boise Basin'quartz.latite dikes by
their gray color, finer grained matrix,,smeller less dis-
tinct feldsper phenocrysts, and their'less altered
appearance. They are distingﬁished ermvthe.gray.latite
‘porphyrj, which they most closelyrresemble, by the presence
of conspicuous, small quartz phenocrysts.

The recks'probebly'inelude some of the rocks
'described by Rose (1934) and Andersop (1947) as dacite
porphyry. Although the gray qeartz latite porphyry appears
Ato.be'gradational'into the gray latite porphyry, the rocks
represent at least in part, tWo.separate‘intrusive_events
es the two rocks were observed in parallel contact in one
~ locality. At this location the younger, gray latite porphy—

ry shows -chill borders against, and apophyses into, -the gray

H‘ quartz latite porphyry,

The gray quartz latlte porphyry forms dlkes varylng
from ‘about 20 to 200 feet in width (average 30 to 50 feet),-
and although most are probably shorter,_appearrto extend for':
at least one and a half hiles in the promiﬁent dike swarm
aﬁlthe headwaters of Beaver Creek. These.dikes are restrict-
ed to the northeast half of theierea, and are abundant onlf-
in the,Red‘Mountain and Cliff Creek dike swarms.

| The typical gray quartz latite perphyry is a gray
to light_§reeniéhfgray porphyritic rock. It is character-

ized by numerous phenocrysts of chalky white andesine which
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.'vary in srze from 1 to 5 millimeters and form 15 ro.35
percenr of the"rock° Orthociaee phenocrysts with.the same
~general siée as the andesine are less- abundant and form 5
~to .15 pexcent of the rock. Total feldsnar usually makes up
35 te.SQ percent of the rock. Orthoclase in thelgroundmaes
‘.vérieS'from.ZO to 40 percent. Round subhedral guartz pheno-
.crysts'are'fairly>prominent but are not numerous. They are
usually 1 to 2 millimeters in diameter but attain maximum
sizes up to 4 millimeters. They form from 5 to 20 percent

- of the rock, and usually average about 5 to 10 percent. The
-groundmass contains from 5 to 15 percent quartz-and total
guartz usually averages ébout}lS to 20 percent, suggesting

a quartzflatite_classification; Small.crystals'of biotite
and hornblende vary in abundance but nsually‘represent

about 15 to 20 percent of the rock. ‘The_gronndmass is an
aphanitie to finefgrained,interiocking mosaic of feldspar
and quarti, Less.commonlyvmyrmekitic,.spherulitic and
micregraphic.textureS'are-present. Minor amounts of opaques,
trace apatite and rarefzircen compose the remainder of the
original rock.

RoUnded-and-embayed quertz phenocrysts which appear
to be in the process of being:resorbed are a charecterietic
feature of the-alteration They are similar>to; but much .

- larger than the corroded quartz of the gray latlte porphyry
_Blotlte and hornblende alter to pennlne chlorite, epidote,

and less commonly tocalcrte° Biotite 1swusually.completely
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altered whereas hornblende is commonly only partially
altered or relatively fresh. The féldspars alter to

sericite-and a dense brown argillic dust.

Gray Latite Porphyry

.Grayish and.greenishfgray rocks with an aphanitic
~groundmass, numerous whife'piagibclase phendcrysts?rand
smalléf'c:ystéls of biotite:and/or hornblende are grouped
as'gray'latite porphyry. The rocks vary from andesite and
dacite to latite, and considefable.variatibn in detail
exists in the rocks‘thué.grouped.l A detailed study would
doubtless result in subdivision, Microscopic examination,
however, bears ouﬁ the impression gained in the field that
the-résemblances are greater and mofe fundamental than the
differéhces. |

In outcrop,,these dikes are similar in appearance
to the Béise Basiﬁ quartzAlatité; but are recoénizable by
their,gray,.finer%grained matrix, the smaller, less distinct
feldspar phenocrysts and more intense alteration. _They also
: cloéely resemble the gray quartz.latiﬁe porphyrj, buf can |
be'readily distinguished froﬁ thesé,rocks by the absence of
cénspiCuous small quartz'phen’oc_rysté°

| Umpleby (1913b) first déscribed these rocks as

dioriﬁe, but because of the fine-grained charaéter_of the
_grbunﬁmass'and the Constant:présenée of quaftZ,,ROss (1934)

preferred the term dacite. These rocks probably include
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most of thé rocks described as dacite porﬁhyry and andesite
porphyry by Ross (1934) and Ehe dacite pofphyry of Anderson
(1947). However, as quartz averages less thgn 10 pefcent,
and is visible only undef the microscope; and in the |
majbrity of thevspecimens examined the groundmass is pre-
dominanﬁly’composed of potassium feldspar, I prefer the,
classification of latite. ' |

Qray latite porphyry dikes vary from about 3 to l5ﬁ
feet in width and averagé between 20 and 50 feefa One dike
was traéed for about a mile, before it ended in a series of
shortér en echelon dikes with exceptionally prominent out-
crops. HoWever,'most'of the dikes are probably much shorter,
and the appérent lengths shown on the map are generaliza-
fions designated £o illustrate the continuity of the dike
swarms.

Anderéoﬁ (1947) noted the diverse trends of these
dikes in.the Boise Basin, eépeciallyain the western portion
whereAmany of the dikes héve,a‘wést~northwest trend that is
éséentially at rigﬁt angles to the:main frend of thelpor;
phyry belt. This west~n6rthwest,trend’Was.also noted élong
the South Fork of thé Payetté and a ﬁorthwest trend con-
'fbrming to the structural direction of the Stanley Baéin is
a:conspicﬁous feature of the dike ﬁattern in-the Cape Horn-
_Blue Bunch Mountain'aiea. |
| The tYpiﬁal gray latite porphyry is light to dark

'gray.on fresh surfaces and weathers<greehish gray. It is
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characterized by numerous phechrYSts of white to clear
andesine and smaller crystals of biotite and hornblende in
an aphanitic groundmass. The andesine phenocrysts are
commonly . zoned, and vary in size from about 2 to 8 milli-
meters. They usually form from 20‘to 50 percent of the
rock. _Biotite and hornblende commonly make up 10 to 20
percent'of the rocki although local accumulations as high as
40 percent were noted. Biotite is usually more abundant
than hornblende, but in at least one variety with‘a high
. ‘mafic content, hbrnblende is the chief mineral.  The ground-
mass is light to dark gray and usually composes 40 to 50
pefcent of the rock. It is coﬁposed of a very finefgréined
interiocking mosaic 6f orthoclase and plagioclase, énd
scattered crystals of anhedrai qua;tzf AThe améunt of
orthoclase varies betweenbs and 45VperCént of the total
rock, and in the majority of thin sections examined, con-
stituted greater than onééthird of the tdtal féldsparf
| Quartz is present as smali interlocking crystals, and as
Araée, rounded and embayed crystals‘which appear to be in
the'proéess of being.res_orbed° Minor amounts of opagques
| and.tréce amounts of_apatité and zircon make up the remain-
der of the originél rock. |

One Qf.thé main characteristics of thé_gray'latite
porphyry is its high degree of alteration. .The biotite

"and hornblende commonly alter to pennine chlorite,'and.
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-less commonly to ¢calcite and epldote - The feldspars alter

to sericite and a dense brown argllllc dust

Boise Basin Qqartz'Monzonite‘(Bpise_BaSinrQUartz.Latite)

Although a biotite'hOrnblende guartz monzonite
porphyry, the B01se Basin stock, is the largest and probably
the most conspicuous'intrusivelfeature of the Boise Basin,
only one'Smail'plug was mepbed to the'nerth of the South
_Fork of the Payetre; It crops out along a roadcut about a
mile to the east of Big Pine Creek and is perhaps about a
haif mile in width; - Dikes which are related to the Boise
Basin srock arerabundant only in the'wesrern portion where
they form a broad, contlnuous ‘NNE- trendlng swarm extendlng
from. the Boise Basin. to at least Bernard Mountaln--a dig-
tance of. 36 mlles.' The dlkes usually make rather incon-
,splcuous outcrops, but can be easily traced from scatterea
outcrops and weathere&'fregments in the soil. In some -
places the dikes.form'massive outcrops such as are seen
along the walls of the South'Fork o£ the Payetre.valley ro
the east of BingiheiCreek, endAalong the road to the south
'of Deadwood Dam, | _

The dlkes vary in width from aboue 10 to 200 feet,
and may attain 1ength5‘of a mile or more. However, most of
the dikes are probably shorter, and soﬁe of the'apparent
length may actually result from discenrinuous intrusion
.=eiQng throughfgoiﬁg fractureS'or slightly offset én echelon

arrangements.
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The Boise Basiﬁ quartz,monzonite.is a mottled pink[
white, and greenish, coarse-grained, slightly porphyritic
rock with a typiéal'granitic texture. Large pheﬁocrysts
(u?Ito 15 mm) of subhedral pink orthoclase and white
oligoclase give the roqk-its mottled'ép?earance, and usually
- compose about 60 t§ 70 percent of the rockol Orthoclase also
occurs as_ihtérstitial filling. ‘Oligoclase is commonly
zoned, and usually represents about two;thirds_of the total
feldspar. Quartz is light;gréy to glassy, and makes up
abou£ 15 to. 20 percent of thebrock. ‘It occurs és rounded
aggregates and in interlocking relationships with the
interstitial orthoclase. Euhedrai crysfals of biotite (2
~ to 3 mm) and smalier euhedral.crystals of hornblénde,éompose
about 15 to 20 percent of the rock. About 1 percent_of
opagques and tiace amounts Qanpatite, sphene, and zirconA
make up the remainder of the rock.

The mafic minerals'are usually slightly éltered to
chlorite aiong-fractureé'and grain bouﬁdaries. _Oligoclasé
usually con£ains traces of sericite and calcite, and.the:
orthoclaée’is»élightly altered to a brbwn argillic dust.

'Boise.Basin gquartz latite dikes were probabily in-
trudea simultaneously, or nearly so, with the Boise Basin
étock,:and represent a«fiﬂe~gfaiped facies of the stock
caused by more rapid cdoiing; -The ppfphyriﬁic dikes and
the stock are similar in bulk mineral combositioﬁ and

“differ mainly in texture and phénocryst composition. The
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dikes are pinkish and conspicuously porphyritic. Clear to
-white subhedral pheﬁocrysts of oligoclase and small
euvhedral crystals of black biotite and hernblende are set
in a fine-grained to aphanitic pink matrix. The ground-
mass is usually more distinctly granuiar than most'of'the
othe: inﬁermediate to acidic Tertiary porphyries,'and is
composed of a granular mosaic of altered brthoclase_and
' Quartz; The rock eontains about 60 percent altefed feld-~
spar, 20 percent quartz, and 10 percent each of biotite
and hornblende. Quartzuis mostly in the groundmass, al-
though it sometimes forms small corroded phenOcrysts.
Oligoclase phenocrysts usually compose 40 to 50'percent of
the rock and represent about two-thirds of the total feld-
spar.,>Small amounts of opaques, apatlte, sphene,_and zircon
make up the remalnder of the rock.

The feldspar. phenocrysts are usually SO hlghly
ser1c1tlzed as to make Ab- An determlnatlon 1mp0551ble
Mafics are commonly altered to chlorite and epldote, and
the feldspars in the matrix areiusually highly sericitized,

argillized, and contain varying amounts of calcite.

Quartz Latite Porphyry |

nght plnklsh to greenlsh bleached and llmonlte
stalned rocks w1th an aphanltlc groundmass, promlnent
guartz phenocrysts,.and rather 1nd;st1nct phenocryste'of

orthoclase and plagioclase are grouped as quartz latite
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porphyry. Sqme.yariation exists in the rocks thus.érouped,4
and a.moreidetailed petngraphicistudy probably would result
in a multiple classification. Howevef, asvtﬁe rocks are

~gradational through'a series, and cannot always be separated -
in thé field, subdivision would only represent a petro-
.graphic refinement. Two equally abundantAVariéties repre-
sent the majofity of these’rbckse .A limonite stéined, highly
altered and bleached.gioup is the most prominent in outcrop.
A léSé altered, pinkish to greenish, more acidic variety
represents the Other.gréupn These dikes are less conspic-
uous'thanithe'limoniteﬁstained dikes intQ'Which they may
~grade byiincieased alteration,'_The.iess alteredvdikes are

. commonly}quite.similar to the Hell's Gate quartz latite
porphyry, which is described in the.nextAsection, and into
Whiéh they-ﬁay also grade. . The Hell's Gate quartz latite
pOrphyry.cdntains~lé:ge, scatﬁered pink orthoclase pheno—-

. crysts. The lack of theseféonspicuous'orthoclase pheno—
crysts serves to distinguish the quartz latité porphyry

from the Hell's Gate'quarfz.latite‘pofphyry7'

Quartz.latite porphyry dikes.areACOmen throgghdut
the area, and are eépecially abundahf in the Boise Basin
dike swarm; ‘Liﬁonite-stainéd_dikes of this group form the
donspicuou$ brown bands along highway #17 between Rattle-
snake Gulch and Big Pine Creek, and where abundant, make
- color anomalies élong bare ridges and slopes. In areas of

deepbweathering the quartz latite porphyry usually fails
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to crop out but in areas of thin cover they can be,réédily '
tracéd.by;platy fragmenﬁs;in'the'soil; |

The guartz latite porphyry dikes probably inclﬁde
some of the dikes described by Anderson (1947) as. rhyolite
porphyry. Anderson used the rhyolite classification largeiy
td éonfbrm with local,usagé,»although he noted-that quartz
latite would probably be a more correct designation for
most of the group. The less altered dikes of this group,
however; are borderliné rhyolitic in compositiOn,'and the
‘classification used is highly subjective. I have used the
quartzilatité designation because the majoiity of the dikes
examined are quartz latitic in“composition, and in all but
the most altered rock, two types of feldspar can be recog-
nized megascopically.

Although quartz latite dikes undoubtedly extend into
the‘Casfo'Quadranglé; Ross (1934) does not‘descxibe similaf,
rocks. The dikes evidentlj are too small to be inéluded in
his scale'of mapping and Roés"emphasis seems to be on
intrusive masses rather than on dikes and dike s-wairms,-°

The gquartz latite porphyry occurs aé.dikes varying
from about 10 to over 100 feet in Width and averaging
about. 30 feet. AThe‘dikes Show'donsiderable textural -
.Variétion'and often show chiliing and . other contadﬁﬂeffects.
Some contact facies are'difficult to distinguish from
rhyolite dikes.. Anderson (1947)‘déscribed the.dikes as

narrow in propoxrtion to their length and varying from 200 '
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to 5000 feet in length.‘ Althopgh most are probably much |
shorter,,éeVeral dikes in the &iéihity.of the Boise Basin
and Miller Creek swarms are projected_for‘over.a mile in
iengfho |
The typical quértz.latite porphyry is pinkish to
4gfeenish?or ﬁighly bleached and limonite étained. It is
.charactérized by numerous phenocrysts of rounded to di-
prraﬁidél quartz,_iess-distinct phenocrysts of orthoclase
and plagioclase and . small chlofite or limonite pseudd—
morphs after biotite. The,quartz phenocrysts are glassy
and vary in size from 1 to lS'millimetefs, buf usually
average between. 3 and 5 millimeters. They form 5 to 20
percent of the rock.-'The'féldspar phenbcrysts are ﬁsually
smaller than the quartz, and vary between 1 and 4 milli-
meters. Pink.tb_fleSh—colored brthoclasé phenocrysts
commonly.form'lo to 25 percent of the rock; ‘Whitish to
 greenishﬁplagioclase‘phenocrysts'aré_usuélly less abundant
than orthdclase and- compose between 10 and 20 percent of
the rock. Small chlorite'or'limonite pseudomorpﬁs §ary'be_
tween 0§5 and 2 millimeters.and.constifute’therremainder of
the;viéiblecrystals° The.grouhdmassris'apﬁanitic and even
in the freshest rock appears té be highlj altered.
_‘MiCIOSCOpically,_the guartz phenoéfysts,are usually
rounded,'and are cémmonly embayed and surroﬁnded by narrow
: réactioh rims.:-Subhedral,quartz crystals are common but

: lesé abundant, and frequently are dipyramidalo> The feldspér
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phenocrysts are usually euhedral but,,except.in thelfreshest
rock,Aarefgeﬁerally_so highly altered that twinning is only
faintly visible, and therefore, Ab-An determination is.
highly uncertain. As'a‘generéiiéaﬁion,_untwinnea and
o cérlsbad twinned orthdclése7are ébout'equally abundant. The
plagioclase phenocrysts in the limonite stained, bleached'
rock tend to be éligoclase—andesine in composition, whereas
in the pinkish-greenish, fresher rocks,;they tend to be
‘6ligoclase'and perhaps albite. The freshe£ rocks are more
rhyoiitic in composition and the plagioclase.conteﬁt de-

. creases .to about 10 percent. However, as recognizable
piagioclase is always present, the quartz latite Claésifi—
cation is retained. Small biotité'crystaIS'are completely
éltered; and are inferred frbm'the'pseudomorphous alteration
‘minerals. |

”The groundmass is usually anrihteréenetratiﬁg to
~granular mosaic bf quaftzvandvpﬁthoclaée,' Lesé commonl&
~ radial feldspar sphefuliteS'or leaf-like structures-occur,
Some bf thése contain_graphic-inte:growths 6f quartz. The
~groundmass forms'éver,SO pércent of the ro§k,.and cOmmoﬁly
‘.contéins sliéhtlj more orthoélase than quartz. Small
quantities of magnetité; traée'amognts of apatite;,and rare
sphene constitute the remainder of the'rqék,

The feldspar phenocrystS’are}usually highly argil-
lized andlsericitized, and aithough the:groundmass is

.usually highly axgillized,nsericitization is usually not
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inteﬁée; In the bleached rocks;_biotite is.completelyb
altered to muscoyite;}sericite'and sonietimes limonite. In
the fresher rocks;,biotitefalters completeiy to pennine
..chlorite and sericite. Limonite'stainihg as:bands and
:accumglations is relatedvtO'fractures'and other porous
”areasrof the rock, and is probably the result of late-stage
solutions'accompanyihg-or,olosely-foliowihg the intrusion

of the dikes.

Hell's*GatefQuartz.LatitefPOrphyry

Quartz latite porphyry dwkes with consplcuous large
orthoclase phenocrysts ‘are common throughout tha Boise
Ba31n and Red Mountain dike swarms. In the B01se Basin
swarm, they form consp1cuous outcrops on the walls of the
South,Fork of the Payette Canyon, and one dlke forms the
'méssive_jagged wall_knownjast"Hell's Gate" about ‘a mile to
the east of Big Pine Creek. To separate this'distinctive
quartz'latite porphyry from‘other quartz.latité porphyries
in the map‘areo, I éroposé‘the_name‘Hell's Gate quartz
latite-porthry in recognitioh of its most conspicuous out-
. Crop. . . .

The,Heilfs Gate quartz latite porphyry dihes in
thelBois§~§asinhSWarm'are confinea‘to the'southern portion
of the swérm'and do hot extend as far north as the Valley
County line. Hell's Gate dikes in the Red;Mouhtaih dike

swarm are confined mainly to the western portion of. the
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swarm and extend as_far‘wést as the east slope of Whitehawk
Mountain and as far ﬁorth as_Sack Creek. The dikes are
absent throughouf the remainder of the area. |

In outcrop, these dikeé are similar to some of the
relatively unaltered Quartz»lati£e porphyry dikes, but can
"be readily distinguished‘by abﬁndant largelorthoclase
phenocrysts, and their unaltered appeérance. They are
included in the rocks.deécribed'as rhyolite porphyry by
Anderson (1947), who mentiéné £heir.distinguiéhing charac-
teristics, but classifies them along with the ofher-quartz
létite porphyries according to local usage. |

The Hell's Gate qﬁartz lafite porphyry occuré as
dikes.vérying from about. 4 to over 100 feet in width. The
lenéths-bf«fhese'dikes were not deﬂermined;-but the dike-
at Hell's.Gate was observed to_érop out yofe than:ZOOO-fegt
along strike; and some‘dikes along.Deadwood:Ridge and at
Red Mountain afe projécted éver a mile in strike length.

The Hell's Gate quartz latite porphyry is a_greenm
ish.tO'pinkish,'fresh'appearing rock with.iarge pink to
' flesh éolore& phenocrysts of orthoclaée, smaller pheﬁoCrystsv
of quartz and plagioclaée,.and’scéttered émailer'crystals
- of hornblende énd biotite, The quartz.pheﬁdcrysts afe
roundéd'to sﬁbhedpal‘and usually are_glassyvin appear;
aﬁcé, They vary in size from 1 to 8 millimeters and usually .
make up abéut-lO percént'of fhe rock. Prominent, large

orthoclase phenocrysts, which are often widely scattered,
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are the most distinctive feature_of the rock. Individual
crystals reach lengths of up to. 35 millimeters, but lengths
of 10 to 20 millimeters are more common. These phenocrysts
usually compose about 5 to 20'percent_ef therrock, They_
may, however, be lacking in individﬁel hand specimens.
'Although plagioclase phenocrysts are:numerous, they are
usually incenspicuous as‘theirlcoloreis frequentij similar
to that ofsfhe.groundmass, Plagiociase‘phenocrysts vary
in size between 1 and 8'miilimeters and make up between
lb and 20 percent of the rock. Small crystals of greenish,
chloritized bietite and hornblende are scattered througliout
avfinefgrained to aphanitic matrix. Bilotite is usually.
‘more abundant than hornblende, aithoﬁgh in some specimens
blOthe is absent and hornblende is the only mafic mlneral
'The mafic crystals usually vary from 0.5 to 2 millimeters in
size with biotite crystals tending to be slightly larger
- than hornblende, Togethef, these minerals usually compose
about 10 percen£ of the rock.

Microscopically, the quartz phenocrysts are usually
iounded and commonly are surrounded by reaction rims of
: varying w1dths('or are extensively embayed‘by matrix
minerals. Less’commonly the quarts‘phenocrysts show partial
crystal development. The plagioclase crystals are subhedral
to euhedral, but ere_generally so highly altered that twin-
.ning is only faintly visible. Ab—An determination is,

therefore, highly uncertain. The plagioclase, hewever; is



85
probably oligoclase-andesine in composition. Orthoclése
phenbcrysts are also mostiy euhedral but are not as highly
altered as the piagioclaseo vThey sometimes have reaction
. zones at their crystal faces, and frequently cohtain small
areas of interstitial quartz,_ Althbugh the small'biotité
-phenocrystS'are usuaily completely éltered to.chlorité; thé
hprnblende crystéls are almost-completely unalteréd, and
form prominent euhedral_érystals which are{commonly
twinned. | |

The groundmass is a felty fo_granular moéaic of
nearly equai amounts of quartz and orthoclase with.varying
“amounts of hornblende and lesser amouﬂts of biotite. The
 groundmass usually forms slightly'more thén 50 pexrcent of
the rockf -Small quantities of opagues, and trace amdunts
. of sphene,izircon,,and>apatite constitutg_the remainder of.
the rock.

Although the feldspar phenocrysts are usually highly
sericitized and argillized, and thé biotite.complétely re-
‘placed by chlorite, the remainder of the rock is rélatively
: unaltefed. " The groundmass is usually only slightly'Serici—
B tized and some hornblende'crystals are slightly chloritized:

along fractureé and crystal boﬁndaries. Sﬁall'areas of
. caleite and some minor éccumulations of eéiddte complete thé

alteration.picturé°
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‘Rhyolite
RhYolite'dikes are‘fairly.cOmmon throughout the

area. They'are especially abundant in the northeast, and
are common in the Cape Horn—Blue_Bunch Mountain'éreé and
fo the east éf'Red Mountain;' In_the Littie Falls area,
they have so completély inﬁaded the'Idaho batholith that
Andersbn,(l947) mapped the,sWarm zone as "intrusive rhyo-
lite". Donovan (1962) estimates that rhyolite dikes form
up to 50 percent of outcrop in the Little Falls area. He
further postulates that'ohly:septa of the bétholith remain
at surface,’ahd that essentialiy'one.composite mass of
rhyolite underlies the Little Falls.area at depth°

| | To_the'east of Big Piﬁe'Creék} the rhyolite dikes
form conspicuous outcropé on the_précipitous valley walls
, of.the South Fo:k'of the Payette; - In all cher-portions of
the area, however, the rhYOlité.dike$ haﬁe inconspicuous
outcrops, and are ﬁsﬁally'identified by a platy rubble. |
similar to that of the.quartz latite por?hyry;

AThe dikes.&ary from‘grayish—white to light buff and -
,éinkiSh,‘are finengrained, not noticeably porphyritic in
texture, and sometimes show flow bandlng The‘grOundmass
. varies from very fine- gralned to sugary in texture. Pheno-
crysts are small and usually amount to .less than 10 percent
of the rock.. They usually.véry from 0.5 to 1 millimeter
in size, but fareiy attain lengths of 2 millimeters. The

phenocrysts are mainly quartz and lesser amounts of
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indistinct feldspar. The quartz is commonly euhedral, but
freqﬁently is corroded and shows reaction rims. Orthoclase
forms most of thé feldspar phenocrysts. It is usually
euﬁedral and freguently has carlsbéd twinning. Smaller
amounts of euhedral plagioclase,4probably.albite,‘are'qom—
"mon in some of'the rbcks but are usuallf smaller than the
- otherxr éhenocrysts and never amount.té,moré than a few per-
cent.

' Thelgrouﬁdmass is a‘gfanﬁlar moéaic of potassium
feldspar and quartz with individﬁal‘grains.varying £rom lesé
than Orbl to 0;65 millimeters in diameter. Spherulitic
textures are common, and in some of the sections, the ground-
mass is more felty than granular. |

Accessory minerals are ﬁot common. Sparse magnetite (?)
and:zircoﬁ’areApresent'inVSOme of the focks. -

" Most of the rock has been Seficitized and locally

the rock is impregnated with pyrite.

‘Basic Dikes _ |
Of alllthe‘dikés that cross thé-area, the basic dikes

are perhaps the mos£ ubiquitous; " They form a cdmplexA
assemblage.that'Was intruded from shdrtly after4the consol~
idation. of the Idaho batholith uptil the termination of
igneous activity in the area. In_general; they are dark,
finefgﬁained, and too small to map oﬁ a régional s'calé°
Althéughlthese basic dikes prbbably rgpfesent multiple

]periodé of ihtrusion, they have been grouped under one
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classification because of theiregeneral'megasqopic similerf
ity,‘and_the lack of defiﬁitive.field'criteria which ¢ould'
be used to_effec£>a meaningful classification. |

Ress (1934) deecribes two ages of basie intrusions
in the Casto Quadrangle: (1) pyroxenite and kersantite
“dikes related te thelldaho‘batholith and (2) lamprophyre
(kersaﬁtite) dikes relating to and tetminating Miocene (?)
intrusive'aétivitya' Anderson (1947) also recpgnizes the
same two ages of basic-intrusien} %hich ererrepresented by
his early Tertiary(?) and lower MiOcene'lamprophyre suites.
He, however; did not map these dikee-ahd does not describe
any petrographlc feature which can be used to distinguish
the suites.. Anderson also descrlbes three eplsodes of
basaltic extrusion~~lower Miocene volcanics, m;d— or. .upper-
Miocene<ColUmbia'RiVer basalts, and Queternary Snake River.
baealtsé—buf does not report any inffﬁsiQe equivalentrto
these flewsf_ | . §

In addition to the basic intruSions*associated with
‘the Idaho bathollth and the Tertlary 1ntru51ons of the
porphyry belt, Donovan (1962) 1dent1f1es two late Tertlary(?)
olivine- bearlng dlabases, but does not’ attempt to correlate
them with extrusive basalts to the souLh in the Boise
Basin. Reid (1963) recegnlzes a»baslc sulte associated with
'the‘Tertiery Sawtooth batholith as well as diabasic dikes
which he sugéeSts acted as feeders to the flows of the

Columbia'RiVer Basalt.
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In the southern part o£ the area, an older series
of basic dikes whlch may be related to the Idaho batholith,
‘are thin, 1rregular in outcrop, and limited in strike-dis~
. tance (Fig; 25)0' Te the north;.similar'dikee are also thin,
but tend.to be flat~lying (Fig. 26) ehd can be traced over |
"longer strike distances. This attitude, along with the
' abundaﬁce of metasedimentary roof pendants and xenoliths,
suggests that the level of the batholith now exposed in
this area is near the roof, and that basic dikes are occupy-
ing flat-lying release tension joints. |

A northeaet—frending basic dike swarm is associated
with the pinkegranite stoeks to the north and west of Bull
Trout Lake. These dikes occur in two'sets~—vertical and-
_gentlyvsoutheastfdipping~;and may be related tofthe pink
-.granite as late-stage intrusions intO'ffactures related to
doming- and sfretching Qf the consoliaetiﬁg pluton.

Younger basic dikes in the southern portion tend to
be wider and steeper than fhe,older basic dikes (Fig. 27),
“but are still sbmewhat irreguler in size and erratic in
outerop,'\They are intimately associated with the other
porphyry- dikes and commonly lie in fault zones eleng '
the contact of porphyry dikes and the Idahe batholith. These
basic'dikes-cutAall ether dikes except a later diabasic
series, and may represent the terminal phase of the 1gneous

event in whlch the rocks of the porphyry belt were emplaced



Figure 25. Irregular Cretaceous (?) Basic Dike

A small, irregular Cretaceous (?) basic
dike is intrusive into the Idaho batholith and is
offset by minor faults, along the Deadwood River

road about 2 miles north of the South Fork of the
Payette River.
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Figure 26. Gently Dipping Cretaceous (?) Basic Dike

A thin, gently south-dipping Cretaceous (?)
basic dike on the ridge north of Lola Creek at Cape
Horn Mountain. This dike probably occupies a re-
lease tension joint in the roof portion of the
Idaho batholith. The northern end of the Stanley
Basin is wvisible in the background.
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Figure 27. Tertiary Basic Dikes

Three thin, irregular Ter-
tiary basic dikes cut a large Hell's
Gate quartz latite porphyry dike in
road cut along highway #17 about
2.5 miles east of Big Pine Creek.
The basic dikes are from one to
four feet in thickness.
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In the southern portion of the area, a series of V
thin.vérticél diabasic dikes ‘cut the older basic dikes and
all-othef roéks (Fig. 28). The diabasic dikes are similar
#o those described by. Donovan (1962) and may be intrusive
 equivalehtS of extrusive basalfs that are later than:the
?orphyry belt. They:probably'représent the laét iéneous
.episqdé in'the’area,
i,ThesQ‘dikeé are more mafic than the other more
. dioritic basic dikeser.ie;s°
The basic»dikeﬁéeriésvdescribed above suggests at
least four episodes of basic intrusién into the map area:

(1) an oi&er series related td a teiminal
post-consolidation event associated
withhthé Idaho batholith,

(2) a series related to a terminél post-
cqnéolidation evént associated with thé
pink granite batholiths and their
saﬁellitic stocks,

(3) a yoﬁngef terminal series related to

| the porphyry intrusives of the porphyry

: belt; and

(4) a diabasic series later than the in-

£rusions of the porphyfy belt.
It was not possiblé.during the mappihg to relate
_ mahy of the baéic.dikes to a particular series. Little.is

"kn6Wn of the peffégraphy,‘petrology,_and spatial relations



Figure 28. Diabase Dikes

Two thin diabase dikes cut a Tertiary
basic dike in a road cut along highway #17 about
2.5 miles east of Big Pine Creek.
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of the basié dike series, and much detailed mapping and
petrographic study is needed to classify and to solve the
.complexitieé of the intrusive history of the basic dikes,

In hand spédimen,lthe basic dikes are light gray,
drab'or.dark gray~black,,aphanitic to fine-grained, and’
. commonly equigranﬁlaf, wifh indistinct dark clots. Al-
though most.dikes appear.véry fine'grained,rin many of the
. dikes a maf of feldspar laths and hornblende néedlés is
readily seen without the aid of a hand leéns. Some dikes
have prominent phenocrysts of plagioclase and hornblende,
but most of the phenocrysts are small (less than 2 mm) and
inconspicuous,,i

Moét dikeS'a:e deeply weathered and‘arefusuaily
. covered. Qne,varietyAcan be recognized by its distinqt*
ivé nodﬁlar weathering. | |

"Microscopically,,the‘basicvdikes usually have a

slightly porphyritic felty fabric. The phenocrysts are
_geﬁeﬁally’plagioclase'and brown hornblende"néédles, although
léSs'commoﬁly‘angite, quartz, and pseudombrphs of calcite
afterfaugite.or hornb1endep;or éhlorite after biotite are
prominent. With rare'exéeptions,_the phenocrysts are
 generally:not much iarger than the matrix minerals.

The.groﬁndméss is usually composed of anhedral to
subhedrai laths of plagioclase; variablefamounts‘of horn-
blende;‘augite,iand biotite, and relativelyblarge amounts. of

_magnetité and other opaques. Most of the rocks contaihb



o5
some disseminated pyrite and the more felsic dikes commonly
contain small amounts of highly corroded interstitial
quarfz° Plagioclase usually forms at leas£ 50 pércent of
the rock, but often appears moré abuﬁdanf than it actually
is. 'Plagioclase laths are often highly zoned and vary in
composition from oligoclaée to calcic andesine.

The diabasié‘dikes-contain labradorite, hornblende,
magnetite, and vériable small amoﬁnts of olivine.

Secondary calcite is abundant in most of the dikes
énd chlorite is usually present in variable but lesser
amountéc The plagioclase is usually at least parﬁially

argillized and less frequently is slightly sericitized.

Undonsolidatéd sedimenté were not sfudied in detail,
and were laréely ﬁapped from aerial photpgraphs during the
course of the field mapping. .Prdbabiy most of the sediments
are Pléistdcene to Recent in age, and fepresent erosional
products deposited by glaciers, streams, or combinations
theréof° Material ﬁépped'asAallgviQm on:Figure.S iﬁéiudes
all uhéoﬁsélidatgd déf&ital deposits except that which can
be clearly.distinguished on the basis of form and aséocia~

tion as glacial in origin.-

Pleistocene Glacial Deposits
Glaciers were widely distributed over the northern-

portion of the area, and probably most of the valleys
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reaching altitudes in excess of'8000 feet had glaciers  at
“their heads,‘ Al?hOugh.some of'the_glaciers,Asuch.as those
which occupied the valleys of Soldier, Float, and Cache
- 'Creeks, and the headwaters of Warm Spring Creek to the
south of Bull Trout Lake,_attained lehgths of several miles
‘or more, nearly all the glaciers were small, and evidently
never extended much beyond the cirgues in which they ori-
'Qinated,‘ e |

As can be Seen by the arrows indicating direction of
ice movement on Figﬁre_S,_most of the glaciers in the area |
wereicéncentraﬁed on ﬁorth to east facing lepes in the
high céuntry in the'nértheastern portion of the area extend-
ing from Cape Horn Mountain to the Soldier Lakes area. This
. is the highest portion of the area with ridge and péak
éleVations:exceeding 9000 feet. Other Cenférs.of.glaciationA
‘indlude’thé high coﬁntry tQ’the soufh of Bull Trout Lake;

Red Mountain, Whitehawk Mountain, Bernard Mountain and the
:high ridge'to the west of Elk Meadow. Except for the
~glaciers whichiflowed northward down the steep narrow val~
leYs:from the Soldier Laké‘area,lthe.glaciers seldom
extended below~7000'feet_inlelevation. |

U—Shaped valieys,are not common, and when'present,
seldom_extend‘faf fiom'the cirque area of the larger
~glaciers. :Glaéial striae are common'nearAthe cirques oh 
bedrock ekposurés-high in the'glaciated valleys, but are

not abundant. Excépt where;glaciéré‘éXtended into the
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intermonﬁane valleys, such as at the mouth of CacheVCreek
and‘along the western side of Elk Meadow,'glacial'deﬁritus

was deposited in steep, narrow valleys, and coﬁeeqﬁently
much of this material hes been removed or highly modified
by stream erosion. The alluvium that fleors many of the”‘
: c1rques 1S largely reworked gla01al debris, and much of the
~gravel downstream is of fluv1o glacial orlqln Large
~glacial erratlcs, such as are found in Elk Meadow, indicete
that locally the.outlets to restricted valleys may have
become dammed and shortvlivedrlakeS'formed behind the
barriers. |

Williams (l96l)rdates three majox ice edvancee ef
_Wiseonsin age in the Stanley Basin, andAgiveS evidence
suggesting pre-Wisconsin glaciation. ‘He éiso mappe& smail
cirque”meraines of Receﬁt'agefon somefof the higher peaks;
Maekin and Schmidt (1953)ein'their werk in Beaeralley, 
.found‘no evidence of early Pleistdcene.giaeiationj buf on
~the basis of form and degree of erosibn,end weathering were
. able to differentiate'two steges~elliinoianA(?) and WisQ_'
:_consiﬁe-of lateuPleietocehe>a1piﬁe.glaeietionoi' |
In thé.map area glacial moraineS‘are-composed of -
. unsorted and unéfratifieaLclay, sand, andlgravel, and sub-~
angular‘te sﬁbrounded cebbles-end boulders, This'material'
is mostly quartz monzonlte of the Idaho batholith, but .
materlal contrlbuted by the Tertlary dlkes and metasedlmentml

'ary roof.pendantS'are common. . In the steep narrowevalleys
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the moraines are highly eroded and dissected, but at the

. valley mouths, the moraines are little altered by erosion.

Quaternary Alluvial Deéosits

| Matefial mapped as Quaternary Alluvium iﬁéludes
bqth‘olderrand recent sediments, and includes terrace -
‘gravels,_ailuvial‘fans,_valley fill, and stream sediments.
Terrace gravels are a conspicuous féature of_the area, and
are especially well developed along“ﬁhe South Fork of the
Payette valley. TheSe'discontinuous‘gravels'mark the stages
in thgﬁproceSS Of.Valleyrfbrmation} ROSS'(1934) reports
"five Well-definéd terraée'femnants‘alongbthe Middle Fork,of
- the'Salmbﬁ in the Casto‘Quadrangle‘and Anderson (1947)
- reports thréé'fairly well defined,_and_possibly a fourth, -
'terracerlevel.albng the South quk of the Payette. AlL thé
terraces are cut in,rock,,and_sbme are. capped with thick
sections of sand and gravel,‘ Ththhiék sedimentary séctions
are usually confined to thg lowef terraces, and the higher.
terréceS‘are usually characterized by a thin veneer of
coarse.graéelQ

In the majér drainages,_the younger alluvium’is

- largely confined to the §ailey flodré,,and consists in part
of reworkéd terrace gravels. The iaxgerbintermontane
.ValleYS,:such‘és Big Meadow,,Elk Meadow,‘and Bear Valley'
'ére filled with.the'ciays ahd.si}ts,'and the coarse sands

' gravels, and cobbles'depositéd by aggrading streams carrying

\
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the productS'Of the Pleistocene glacial outwash. The pre-
sent streams are currently reworkin§ this material along

narrow meander belts.

Age Relations

As is evident from the preceding detailed descrip-
tions, many of the igheous rocks are either not in physical-
. contact or their contacts'ére COvered. Field evidence show-
ing one rock intruding>orvcross—cutting another is limited,
and age reiationS'are,,therefore,,imperfectly known. The
following briefly summafizeS'theeeVidence and reasoning~ﬁsed
to establish the mutual relations of the various rocks.

Potassium~argon radiometfic_age‘determinations re-
flect a period of intense-igheouS'activity 40 to 50 million
Ayears ago. -quing this time, prefexisting_bietite'and
vhornblende.crystais Were altered to record this later ther-
mal event,vand potassium~argon determinations are of value
"mainly in establishing en Eocene,_and possibly an Oligocene‘
period of plutonism. The following dates were determined by
the:potaSSiuﬁ—axgdn method (Pexrcious, Demon,,and Olson, 1967)
from rocks in and adjacent to the Boise Basin dike:ewarm

along highway #17, west of Lowman:
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“Rock ,Age in M.Y.

Boise Basin quartz monzonite 48.0 % 1.4 (biotite)

Idaho batholith 44.8 + 1.3 (biotite)
Granodiorite ' o 44.0 * 1.3 (biotite)
Quartz latite porphyry - 38.5 1.2

(whole rock)
The number of age determinations from rocks in the
:general'area is limitéd, but publishéd dates substantiate the
Eocéne—Oligocene (?) thermal event. Ross and Forrester
(1958) repdrt a_granite porphyry alohg the South Fork of the
Payette to-the west of Lowman gives a éirqon lééd—alpha age
Qf,33 million years. The granite porphyry probably is
either the Hell's Gate guartz latite porphyry or a quartz
latite porphyry of this study. - Axelrod (1966) reports a
whole rock potassium-argon age'éf 49.0 + 2.0.million years
in the Challis Volcaniés, and Ross andAForrester report a
59Amiliioh year zircon lead-alpha ageuof the pink granite in
the Casto Quadrangle. Hamilton and Myers (1967),rhoweVer,‘
note thét portions of the“éhallis Volcanicsrare metamorphoéed
by intrusion of the pink granite, and that the Challis Vol-
canics must, at least iﬁ part, predate the_pihklgranite. .
o ~Although pdsitive cor#elation with sediments outsidé
ﬁhe.maé ared may bé extremely difficﬁlt,to prove,‘the meta-~
sedimeﬁtary roof pendants and xenoliths afe tentatively .
assigned_én»Ordovicién (?) age on the basisAof Ross'.(l934)

.study,‘and;unpublished work by Rychéner; The Idaho batholith
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is considered to be mainly of early to mid Cretaceous. age
on the basis of the radiometric age determinations of
Larsén and-Schmidt (1958) ahd McDowell (19‘6.6)°
| The diorite;.quartz’monzdnitef_and pink granite ére,
- cut by gray quartz'latite porphyry dikes, and a gray latite
p0rphyry'dike intrudeé the contact befween thé‘granodiorite'
and the Idaho batholith. The gray quartzilétite porphyry
is not inﬁruded into the southern portion of the map area,
and as the d;orite;_granodiorite; quartz’monzonite,‘and
pink granite are not in physical contact'with each other,
their relations and relative ages are uncertain.

The diorité and éuartz monzonite are similar in
texture to the Idaho baﬁhélith;_and may represent related
small mafic plutons. These piutpns as well as the grano-
1diorite are’assigned a tehtaﬁivé’Eoceﬁé»(?) age‘mainlybon‘
their association with Eocene dike'éwafms and their align-
ment in a.hortheasterlf,directibn whichAi§imore typical of -
"'the'distribution of Tertiary,intiusions'than_the northerly -

alignment of the Idaho batholith.  The diorite dikes which
- locally cut the diorite stock‘are'lafeiAthan the stock, but.
appear related to it in compositibﬁ,,téxture, and spatial
'relations;. | | |
- The pink granite is assigned‘an EOéene age on the
basis of its éetrggraﬁhiq similarity to the Eocene pink

: granite batholith in the Casto Quadrangle.
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The gray latite porphyry probably represents several
- closely related rock types. A gray latite porphyry dike
cuts aAgray quartz latite'porphyry dike in the Cliff C:eek
swarm, aﬁd the gray latite porphyry must be at least in'part
younger than the;gray quartz latife porphyfy° The relation
of the gray latite porphyry to the Boise Baéin'quartz mon-—
zonite is less obvious, as these'rocks;were not.observed in
mutual contact. The.gray latite porphyry is érobably the
same rock as the dacite porphyry described by Anderson
(194-7)° Anderson observes the dacite porphyry in intrusive
relations to the pyroxene hornblende biotite diorite, but |
not to the younger Boise Basin stock. On this basis, he
considers the dacite olderx than the Boise.BasihAstock, and:
for lack of conflicﬁing.eVidence, I have assigned the gray
latite_porphyry a pre-Boise Basin quartz‘monzoﬁite:agé.

The Boisé-Basin quartz'monzdniﬁe is intruded by
quartz latite porphyry; Hell's Gate quartz létiteAborphyry,
rhyolite,'and sevefalnvarieties of basic dikes. fhe relétipn
- between the quartz latite porphyry and the Hell's Géte quartz
latite porphyry is uncertain as these rocks wére not ob- |
served in mutual contact. Rhyolifes and basic dikes'cut-the
‘bquartz latite porphyry, and the Hell's Gate quartzflafite
porphyry is considéréd older than the4rhyolités‘onfthe basis
of its possible gradation into the quartz.latité porphyry;
Basic dikes were @bserved to.Cut“both'thé Hell'é Gate quartz

latite porphyry and the rhydlité dikes.
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The basic dike assemblage is complex and probably
represents a number of intrusive events. Although spatial
relations suggest that some of these dikes may be terminal .
phases of the Idaho batholith and the éink.granite, in-
tfusive relations with all Tertiary igneous rocks indicate
that the majority of the basic dikes are younger than the
rhyolites, and that a diabasic series is younger than the
other basic dikes and may be.uhreiated to the Eocene-
Oligocene (?) plutonic activity.. |

The main period of intrusive activity in the map
area apparently termiﬁated in the Oligocene (?), but some
of the diabasic series may represent feeders to the ex-
trusive Columbia River or Snake River basalts. If this is
so,_the_diabasic dikes could possibly be Miocene oxr eﬁén

Quaternary in age.



STRUCTURE

The”map area is in a zone whicﬁ'has béen]Subjected to
repeated and complex structural.adjustment throughout much
of geologic time. Thé structures of the map érea are-prébably
. controlled by ancient majof north, northwest, and northeast
fractures which’ﬁay béfrelated-to the pattern of regmatic
shearing in the crust of the'earth; The north direction is
'.characterized by the north trend of the Idahd bétholithy the
north trends of the Basin and RangéistructureS'of Nevada,
and'by'majof north-trending shears and normal faults in and
on both sides of the Tdaho batholith.

Northwest~trending stfuctures of the deformed belt
of southeastern Idaho appear to terminate against the
batholith, but are more prevalent in the batholith than is
shown by the Tectonic Map of the United States. The Sawtooth
fault, and the Sﬁanley Basiﬁ are strong northwest-trending
strudtures. WeSthnorthWest—trénding.structures of the Lewis
~and Clark line and the'northweSt‘tréhd of fhe'Cordilleran
~front bound the batholith’to the north.” Northwest—trending
faults and vdlcanic flows form the appafent bounda%y of the
Idaho bétholith to the southwest.

Nofthéast*trending structures are prominent and
. complex in tﬁe'map érea° These structures are characterized
by the'northeast~trénding fractures_and.aligned intrusions
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of the Idaho porphy?y belt. The northeast trend of the |
Snake River downWarp'and volcanic field  forms the apparent
boundary of the Idaho.bathdlith.to the south and southeast. .
An east-west strhctural trend crosses the map area,
but is not well defined in the Idaho batholith. |
Evidence of pré—batholith”défqrmétion exists only -
in scattered and complexly foldéd metasédimentary roof
pendaﬁts. Structures formed since the éonsolidation of the
ITdaho batholith consist of complex dike and fracture pat-
terns, and a well developed system of intermontane basins.
However, in the map areé, the Idaho batholith is fairly
uniform;_reliable'sfratigraphic markers_are basically
absént,_only a small percernitage of rock is exposed, and
struétural data are insufficieﬁt to completely establish the
nature and timing of the periods of deformation. Because of
this difficulty,vthé.variOus structural elements are de~
scribed separately_ratherﬁfhan in relation.to spedifié_rock

types or ?eriods of deformatibn,

The map area is.in‘ﬁhe‘central part of the Idaho
batholith and consequently contacts of'thé batholith with
the surrounding cbuntry rock were not obsérved, Tertiary
igneOus rocks were intruded inéo.well.consolidated rocks of
the batholith as intrusivelfeatq:es such as 'sharp contacts,

apophyses, wallrock»inclusiohs,;Chilled borders, banding,
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and parallel.alignﬁent of phenocrysts and the wallrock are
common in those Tertiary intrusions seen in contact with -
the batholith.

The'southefn paft of'the”map area 1s apparently free
of inclusions, but large and small xenoliths and roof
" pendants of metamorphosed sedimentary rocks are bommon in.
the northern portion of the Idaho baﬁholith; These inclu-
sionS‘afe'concentrated in a broad arc which extends from fhe
Cape Horn~Ruffneck Peak area to the Bernard Mountain area.
Contacts are»sharp,_énd features indicating assimilation or;

"melting of the inclusions are not widespread.

- Plow struétureé in the IdahoAbathOiith‘are not

- readily apparent in the map area, and especially in ﬁhe
southern part,Athe'rockS'appeér to beAvirtuélly sfructure—
,less.- Some aligned feldgpar.pheﬂocrystS‘and.séhlieren'are
preSéﬁt in rocks ofithelIdaho bathdlith;Abut data are not:
.sufficiént.to.classify theée'as‘linear'or‘planar.featureSgA
Schlieren are.apparently'quité rare in this portion ofAtheA
batholiﬁh;.and as they Werefobserved only in talﬁszaccﬁmﬁla~
tions,. their a1i§nment in~the'bathdlith'was'not détérﬁined¢4
 In the northern part-of'the map area planar features are

locally‘conSpicuousglbut were'not“map@ed in great detail.
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Foliation
| ‘Gneissic structurés in the Idahc batholith are weli
developed in the.vicinity of the metasedimentary roof
, pendants and the larger xenolithS/,and'are‘in'general_con—
" . cordant with'these'blocks; The intensity of the foliétibn,
“however, rapidly diminishes with distance ‘from the bipcks,
and grades into megascopically.diredtionleSs facies’whiéh
are characteristic of inclusioﬁ_free.portions-of the
batholith in the map area.

Gneissic and schistose'structurés‘arelalso well
developed in the”metaéedimenta;y.inclusions, and foliation
in the roof pendants is'generally.concordant with foliation
in the Idaho batholith.. In.the'Cépe Horn-Ruffneck.Peak'area;
' foliation in the roof pendan£s generally'érends noxthWeét
and dips moderately to the northeast; in the Cates Creek
area it is aligned in a horthéasterly.direCtion and.diPS‘.
‘steeply,to.the‘northWeéf},in.the'Berﬁard Mountain area,
'foliation_génerally'trends to the northwest with Variéble
. dips. |
| Foliation was not noted in any of thé'Tertiary o

plutons.

The map area is h;ghly'fractured | J01nt1ng is

. common, and is easily recognized On the other hand, fault*-""

.ing,.although probably abundant is rarely seen in outcrop

and usually must be inferred.
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zZones of Weaknéss caused by fracturing control the
. drainage pattern in the map area. -In addition to the
linear nature of the drainage pattern, fracturing produces
- other topographic lineations which can be readily identified
by stereoscopic eXamination.of’aerial photographs. Aithough
fracturing in'the'léss prominen£ and continuous linears may
represent either faults or closely-spaced joint sets, the
stronger, continuous linears probably represent major
faults or fault: zones.

Thé'fraéture'pattern shown on Figure 29 is a photo-=
 gedegic.interprétationfof'topographic'lineations. The more
pronognced and continuous lineations are shown by wide
. cohfinuous linés. LésS'pron§unced and shOrteﬁ lineations
are thinner and dashed. |

Roéé diagrams of joint directions are superimposed on
the‘fracturé'pattérn; and rose diagrams of-all measured |
joints and dikes are included to illustrate the relation
bétween.jdinting and ignedus intrusion. Thése'diagréms
are drawn to scale énd:reflect hot only the relative
amount of détafcollédted, but also the relative intensity of
 fracturingAaﬁd igneous intrlusioﬁkﬁin.'the_variousaﬁ:éa’s°

'Quaternary sediments are shown to emphasize major

. drainages, and to illustrate basin areas.
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Joints

Of all the structural elements observed, joints best
illustrate the cémplexity of structural deformation. Joints
are ubiquitous in all crystalliné~rbcks, but are not every-
where abundant. 'Jointing is concentrated in the vicinity
- of the diké_swarms and in areas'of.structural intersections.
In areas of intense_jointing, the main set may be so closely
spaced that the joints resemble sheeting; Although in most
instances two or three joinf sets are well developed, severél
other less well-developed sets are generally readily appéréht,

Although most joints show no visible evidence of
movement, some joint surfaces have sliqkensides and some
‘sets which closely parallel fault.zbnes show minof movement.

As can be seen on Eigure‘29, the joints form a
’,SYQtem with dominant sets trending N10-25E and .N35E.. Sub-
ordinate joint sets are oriented E-W, N60E, N8OE, N20W, éndi
N40OW. The joints are predéminantly.Steeplyrdipping,- More

than 80 percent of the joints meaSured dip 60° or more.

.Faults.

| Fault Zoﬁes throughout.the_mép area are usﬁaliy
covered and relatively few féults»were actually obsérved-in
‘outcro?.- ConSequently, much of the chafacfer and abundance
- of faults in the map area is_inferred from faults obsefved
'in“excéllent exposures along highway #17 to the west Of4the

- Deadwood River, and in roadcuts along the Deadwood River



111
north of the South Fork of the Payette. Faults are common
,throughput theée”éXposUreSf‘and'are'eSPecially abundant in
. the vicinity of the dike swarms. Many'bréaks«rQSemble-joint
SétS/ but can be recognized by well~deVel§ped slickensides,,~
and'minor appareﬁt displacement of aplite‘and pegmatite
,dikes. FaulﬁS'aéSOCiated with'dikes have gouge zones up to
ten feét in width and show abundant sliékensides, but ais—
placements are aépéreﬂtly'relatively'Smail as planarxr
- features associated with the batholith do not show extensive

offsets. The gouge“zonesjare‘usually_associated with rubble-

' .covéred'areas'Qr_gullEYSyAandAin sOme.pléces could be related

.to Well~de§éloped_drainage'diredtiqns.' In the dike swarms,
faults commonly were noted along bofhﬁsides of the larger

. dikes. |

The northwest~trending Sawtooth fault (Reid, 1963)
'is‘a’major'dbmponent;of an important Structﬁral féature?
which crosses the'horthern portion of the mép area. Its
eastern side'iS‘downthrown,'and forms the'Basin and Range
type block fault’ﬁalley of the Stanley Basin. Northwest
'and»north¥northwe3tmtreﬂdingifractures'associatéd with this .
: feature'eXteﬁd.acrOSs the map area,vahd inflﬁehcé'diké'em~
placement in the'CapefHornéBlue'BunchiMountain'aréa,' The

" northeastern end of”the'baéin_is broken and offset by a
nuﬁber of northéast—trending fa&ltfzones and is abruptly
termihatedbﬁy tﬁe'sfrong northeast~trending faults which -

. control the Cape'Horn and Beaver Creek drainages (Fig.. 30).



Figure 30. View of Stanley Basin

View of the northwest end of the Stanley
Basin looking southeast from a ridge south of
Ruffneck Peak. Low, rounded tree-covered hills are
underlain by the Idaho batholith. The rugged
Sawtooth Mountains in the right background are
formed by the Sawtooth batholith. The Sawtooth
fault passes between the range front and the low
tree-covered hill in the center middle ground.
Marsh Creek flows along the northwest-trending
grass-covered valley. Beaver Creek Valley is in
the foreground and is controlled by a northeast-
trending fault. Knapp Creek in the middle ground
is also controlled by a northeast-trending fault.
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Anderson (1934) describes a major north-trending
fault which crosses the South Fork of the Payette at the
.>confluence‘ofrthéfDeadwood River and eXtends northward
along the west éidé'of the DeadWood Reservoir. Anderson
postulates_the'ekistence'of his "Deadwood” fault, on the'
-basis of topography and cthiders the movement'to be normal
with the west side upthrown.

'No evidence for the existence of a fault as de-
scribed by Anderson was found durihg the'mapping; However,
an ektrémely weak but continuous north-trending lineation
. crosses the South Fork of the'Payette-to the east of the
. confluence of Deadwgod"River, and merées with the postulated
trend of the,Deadwood fault in the'Vicinity-of the’Deadwood
Reservoir.  There does not appear to belany topographic
offset aiong this 1ineation,,and the iineation,rif it is é
reflection .of faultihg,«is probably a continuation of a
postulated fault which controls the Deadwood River drainage-
to the north of the reservoir. |

The poStulafed»fault.zOnewalong the Deadwood River
- to the north of the reéervoir has no apparéntAvertical_tdpq~
 q£aphic offset, andhthe dominant movemeht is probably hori-
:zbntal, The zone  appears to break:up at ifs southern end |
into a number of nérmal'faults.which form thefDeadwood
Reservoir basin. | |

Norfﬁ—trending'fault zdneSf‘althOQQh not so well

developed as the fault albng the Deadwood River, appear to
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have terminated in normal faults and to have formed the Bear
Valley-Sack- Cache Creek and the Bruce Meadow basins (Fig.

. 3L). Although no strong evidence of faultlhg was noted, the
~general north~south'aiignment.of'Big-Meadon:Bearskin Creek
. Valley, and Eik Meadow suggests that these basins are
“structurally controlled. Similarly the east-trending valley
between Bearskin Creek and Bruce'Meadow is probably also.
structurally controlled.

As can be seen in Figure 29, many of the iess'
prominent fractures are more or less parallel to the strikes
of prominent faults. However, a weSt—northWeSt'fracture‘set
1s common that is not matched by promlnent faults. 7Prominent
faults appear to form an 1rregular north trending set, a
~northWeSthtrending set, and»two northeast~trendihg sets

striking N25-35E and N65-70E.

Wlth a few notable exceptlons, dikes fall into a
welihregulated“system of two»sets’trendithnorth4northeast
and east-northeast which‘ateACOmmon throughout the area.

.TheABoisefBasih stock iS‘dikeelike'in form,,and
assumes a series of zig—zaés which can be related in part to
the north-northeast and east—ncttheast directions. The
structure in the Boise Basin,rhoweVer, is.ccmplicated by
west—northwestmt;endihg.fracturee which have also controlled

di-ke"emplacement° The Boise Basin stock is a relatively
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Figure 31. Aerial View of Bear Valley

Aerial wview of southern Bear Valley basin
looking southwest. Cache Creek is in the left fore-
ground and Big Meadow is in the middle ground. The
placer workings of the Porter Bros, can be seen at
the extreme end of Big Meadow. Whitehawk Mountain
is the left knob on the bare ridge in the right

middle ground.
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.large intrusion, and evidently was able to force its way
into several fracture directions at once and thus was abie'
to assume a zigméag dikejlike.outline'as.various'fracture
directions.were‘opened aﬁd bedame_conduitS‘for the'intruding
magma. | |

Dikes, on”the'6ther hand, eVidently'were'confingd to
essentially one ‘fracture direction at a time. The dikes
apparently did not have'enough'intrusivefforce-to open addi-
tional fracture directions and thus do not assume a‘marked:.
- zig-zag strike; |

The Boise Basin dike ‘swarm trends primarily north-
northeast. ‘The'Miller Creek swarm parallels*the'Boise Basin
swarm until it is deflected by‘north;trending structufes which
control the Red Mountain swarm. Dikes 'in the Cape Horn-
Ruffneékfreék‘érea-eXhibit both north-northeast and east-
northeast trends. The northénortheasﬁ'trends predominate
and probably contihue'through to the Seafoam swarm ﬁoAthe
north. The Cliff Creek swarm is the‘beSt developed eXémple‘
~of the east*northéast”trend. The*Beaveﬁ Creek swérm frends.
: no:ﬁh%northeast,. |

| North-northeast and-east—northeast?trendingifrac—

tures may havé'fOrmed'at the timé'of the‘méin period'of dike‘
femplacement,.aﬁd coﬁseéuently thtrolled the'direCtion of
the majority of dikes;= HoWeVer,‘oldef struétures.apparéntly .

were also effective'in.controlling dike directions.
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The role of pre-existing fractures in contrdlling
dike emplacement is well illustrated in the Cape Horn-Blue
Bunch Mountain area. This area is a structural inter-
'section in which major northwest pre-dike structiires cross
.a'strong'zoné of northeast-~trending faults. This is the only
area of pronounced norﬁhwest—trending-dikes in_the map area.‘
The Red Mountain swarm is in an ;pparently older complex
north~trending zone of fracturing. The dikes in this swarm
haﬁe predominantly north trends which radiate outward from
an intrusive center. }

The relatibn’bétween ffactures, joints and dike in-
trusion is well illustrated on Figupe 29. Thebdike and
joint rose diagrams exhibit the same maxima with the ex~-
ceptidn that the east—west.joint direction is not duplicatéd
to the same extent in the dikes. This direction was |
.‘apparently closed dufing most of the period of dike
intrusion. | |

Fracture directions élso are'similar fo‘the joint-
dike trends, and north-northeast and east—noftheast

directions are particularly prominent and well developed.



TECTONICS

Because of the lack of structural control, a unique
solution of the tectonics of the map area is-nottpossible,}
and the following is pfeSented only as a hypoﬁhesis'of the
: .gedlqgical'fOrCes'and'movemeﬁts which have forméd the

~geology which'ié»exposed at present.

,Littie'can be said of the pre-batholithic tectonics -
of the map area, except, thét'if theimétamorphosed sedi~
ments of tﬁe roof peﬁdants*are Kinnikinic quartzite of

Ordovician age, as postulated by Rychener (personal com-

munication),- then the Ordovicidn seas of’thé,Paledzoic
 geosyﬁcline:in'the WeStern'United States must have éXtended
into the area now occupied by the Idaho batholith. This
implies that Ordovician seés existed a-conSiderable distance
west of their presently postulated shorelines (Schuchert,
1955; RQSS'and Fbrrester,_l958) and that the map area was
‘negative’during a portion'of the'éarly'Paledzdic. The -
struétures:in’théSe"meﬁasedimentary récks éould'be‘due‘té
'multiple‘périodS“of foiding prior.to.the.emplacemenf of the
: , . \
babhdlith*or‘poséibly to_éomplex folding and metamorphism |
'vrelated_to the emplacement of the béthOlith;
‘The manner of emplacement and the fqrm‘of the Tdaho
batholithféoncern some of the interpretations of the data,
and therefore, a few postulations on the rise of the magma
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are in order. According to Hamilton and Myers»(l967);_the
’original magma formed along a broad belt,.became a_cohesi?e
mass, - and began to riée. During its,rise'along a noith—
trending zoné of weakness,_thé.magma.may have bedome cbm~
ApletelyAdetaChed from its zone of melting or maintained its
connection by diké¥liké.¢hannels rathér than by a full-sized
. chamber. | A

The rise of the magma was not uniform and the melt
roée.at Varying rates as a series of ‘lobes which coalesced
tdiform the.vafious segments of the bathoiith. The forces .
. controlling the.emplacement of the maéma were largely verti;
- cal ahd.related to gravity--the ligﬁter magma rose and the

‘heavier ﬁetamorphoséd waIlrock became plastic and flowed:

around the rising’massiand.sank. fn'forcing;its way into
 the u§per:crust,'the'magma was. not only increasingly'

affected by pre%existing structures, but alsd'cfeafed'new
-structures related to its rise. High in the crust, the
ﬂ'density;of the maﬁma evidently became equal to that of the
host rock and the,mégma_spread out sill-like in a tongue
or mushroom shape about 10 kilometers or less in thickness
(Bott'and Smithsoﬁ,'1967;'Hamilton'and Myers; 1967); At
_thiS'point,nloss'of heat and volatiles caused'drystalliZa—
tion énd»loss of mobility. |

Aftér,thé.consolidatidn of thé‘main mass of theridaho
batholith, a much smaller northﬁtreﬂding_pluton or plutons

- may have been emplaced along the west side of the batholith
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(McDowell,'l966§.» This event is only sketchily outlined
by potassium~argon dating. However, if the event_isvreal,
it would imply'ahnorth—trending doming along the western-
lflank of the batholith and subsequent horizontal compres-
sion from therweét,,producing north-trending thrusts, east-
* trending tension faults and wést—northwest and east-north-
east shearsg

Thé postulated rise and emplacement of the Idaho
batholith is similar to the rise and emplacement of salt
domes as described by Trusheim (1960). According to
Hamilton and Myersf(l967) an inferenbe-to be drawn from the
salt ddme analogy is that the size and spacing of intrusions
is controlled by the supply of magma, and the position and
shape of the intrusions_are controlled by ;tructpral_features
of the crust. Batholiths form where the supply oﬁ'magma is
so great that the masses coalesce and rise toward the sur-
face as large plugs andvmegadikesc Isolated plugs form
where the supply ofAmagma is small.
| “'Aftéf_thé,emplécement and consolidation bf the Idaho
batholith-during the Nevadan period of plutonism, the
- batholith was subjected-to the stresses of the Laramide
orogeny. The great strength of the_batholithic.rocks
apparéhtly prevented any large~gcale élastic-deformation,
but the batholith was extensively f:adtured and subjected té'
regional uplift. The abundancé of xenoliths and roof |

pendants in the northern part of the map area and their
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absence in  the southern portion suggests that the southern
part of £he batholifh was upiifted relative to the northern
'part,_and that the southern part has been eroded more, -
‘revealing a lower level of the batholith than the northern
part. . |
| After much of the Idaho batholith was deroofed by
erosion, the area was again subjected to a period of plu-
toniSm in'which‘magmabrose'along a transverse, northeast-
‘trepding.zone of weakness which is now defined by the
intrusibns of the Idaho_porphyry belt;, The magma source of
the intrusions of the Idaho porphyry belt was evidently |
much smaller than that of thé Idaho batholith, and although
intrusions of batholithic propoftioﬁs rose along this north-
easfﬁtrendingAzone,‘the intrusions were much smaller and did
not éoalesce-to forﬁvone large intrusive body.' The forces
which controlled the emplacement of the plutons of the Idaho
.porphyry belt were similar to, but on a smaller scale than
.those. that controlled. the emplacement of the Idaho batholith.

Evidentiy more”magmé rose in the regioﬁ of the Idaho
batholith than in other parts of the IdahoAporphyry belt..
"ASjthé magma.rose higher,vbesideS'c?eating new structures, it
probably Was influenced.by'structures‘associaﬁed.with the.
Idého“batholith and the Laramide period of deformation; and
spread oﬁt under, énd intricately intruded the relativelyb,

thin sheet of batholithic rocks.
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Along the main -zone of intrusion between the Boise 
‘Basin.and Casto Quadrangle, sufficient magma was availabie‘
to exert a force'sufficient to break through the batholithic
- cover. The Casto batholith was intruded along a northéast~
trending break and may have broken through to the surface-
and solidified under a dome of its. own (Challis'Volcanics)
ejecta (Hamilton and Myers, 1967). The emplacement of the
Sawtooth bétholith and the Red Mountain dike swarm‘was.conw
'trblled by older northﬁtrending structures, The Boise Basin
- stock was intrudea.aiOﬁg_north~northeast and‘eastFnortheast
fractures in a dike-like form, as was fhe’majority of the
»,dike'swarms in the ﬁap areaf
.. .The deforming stresses which provided the openings
‘for'therintruSion of the plutons.and’the'associatéd dikes
apparently were'not.eVerYWhere'equally and. ﬁniformly applied
in_either intensity or direetion,jand the Idaho pbrphyryi
"belt,,at least in the map area,.éppears to be in part a
 composite of éevéral weli~defined dike éwarms,teach differ—
iﬁg‘somewhat in.compositign and perhaps in age frbm the. . .
others, and eachacbntrblled by its own set of guiding frac-
,Euteé._ In the map area, the intrusive centers in‘thé Boise
Basin and the CapefHorn~Seafoam, Beaver Creek areas were
evidently elongated 'in é northeasterly direction and produced
a horthéast—trendipg'dome'in the batholith during their"b
: intrusion° ‘The doming of the batholith was apparently ac-

complished by plastic deformation of the granitic rocks at
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depth,'ahd brittle defbrmation at the surface,_~The'force of
the intrusion>produéed a set of.norfheaSt—trending tension :
fractures_parallel to the elongation of the dome and two
sets of shears trénding north-northeast and éast—northeastn
The tensioﬁ fracturés evidently Were'surficial,and many did
not reach the magma chamber as the majority of dikes are 
aligned in different directions. Shearing, on the other
hand; évidently was more deep seated,.and-aé the upward
thrust of the intrusion continued, the shears were opened
and tappednfhe magma chamber. The magma intruded these
fractures and‘forméd the north-northeast énd'east~northeast;
trending dike sWarms_ﬁhich are predominant throughout the
>map area. Pre-existing fractures were also opened and in-
truded to produce dikes trending transverse to the main
northeast trend of the porphyry belt, but for the most part,
these fractureé remained closed except in zones of strong
 transverse faulting.

In éhe,BoiSe Basin intrusive centér,-both the north-~
~northeast and east-northeast dike directions (as well as a
pre—existing-west—northwest'directién) are prominent; How-
ever, to the north of the Boise Basin, the north-ndrtheast
fracturé‘diréction predominates ahdlcontrols the alignment
of the Eoisé Basin dike swarm. |

The Red Mountain area is an intrusive center in

which magma probably rose aloﬁg pre-existing north—trending

fractures and formed a nearly circular dome and magma chamber.
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The-north4trending fractures tapped the magma chambér and-
formed the north-~trending dikes~in,the Red Mountain area.
Fractures radiating outward from the center of doming also
tapped the magma chamber and'formed_the radiating dike
swarm to the north of Red Mountain. The strong northWest~
trending fault to the south.bf Red Moﬁnfain may have locai*
ized.the rise'oflthe ﬁagma and restricted the dike éwarm’to
_the north side of ‘the fault.

The Cape Horn~Seafoam-Beaver Creek area represents a
large ‘complex intrusiﬁe center that Was'influenéed’by.complex
pfe#existing—structures. Thefunderlying intrugion“isvprobably'
: eloﬁgated in a hortheasterlyfdifection as is_evidenced byA
the prominent and well develépéd norfh«hortheast énd east-
northeast—trending dike ‘swarms in=thé Cape Horn, Seafoam,
Cliff Creek, and Beaver Creekréfea;s° However, pre-existing
northwest-trending structures'eXténding~from the Sawtooth
‘bathOlith-were also.evidently opened during thelperiod'of
intrusion to form the.cémplex diké pattern on Cape Horn
Mountain and thé northWeSt—trending dikeléwarm on Blue Bunch
Mountain. |

Most dikes intruded the country rock along fractures
- with a minimum amount of disturbénce“of the ﬁallrock, and
the rocks of the Idaho batholiﬁh‘mﬁst have been arched and
pulled‘apart considerably to pérmit the'intrusionrofrthe
large quantity of. Tertiary magma. In scme‘local‘areas,

Tertiary dikes constitute 50 percent or more of the rock area;
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and over distances measured in miles--in areas of thé major
dike swaIms«—may.constifute.20 to 25 percent of the rock.

Withdrawal of the magma from the underlying chambers
initiated subsidénée and the process of basin formation:
began along nérmal faults. Oldrstruc%u;es, as well asvnéw
breaks were utilized...The'pﬁocess of‘basin formation is
© . continuing as V. L. Freeman (péfsonalvcommunication) reporté
that the Sawtooth fault .can be’identified thrbugh ?leistocene
'moraines,;and‘B, F. Leonard (peréonal.cOmmqﬁication) feports
recent offsets in moraineS»in'the Yellow Pine-Big Creek area.

Basin formation waschmplicatédrby reﬁewal of shear-
ing possibly related to a regional n_@rth—south._c‘ompression°
Ruppel (1964) reports right»iaterai stfike{élip faults which
offsét nofmal~rangeifront faults in fhe‘MaCkaymLeadore
" region to the easf-of the map area. Anderson (1934) reports
a series of northﬁtrendiﬁg normal fédltS'in the cehtral ahd
wesﬁ~central portion of the batholith. Hé*fufﬁher repbrts
(1947) - that a hormal'faultfinithe western portion of the
Boise Basin has more than two miles of left lateral movement.
B. F. Leonard (personal.communicétiéh)‘reports_older north-
trending right’iéteral sheér‘ZOnes in the'Yellow Piné—Big-
Creek area, and a younger system of right lateral northwest—-
trending shears énd left lateral northeastdtrendipg shears.
The'West—northwestmtrending~shears-along the wéstern,portipn

. of the Lewis and Clark line are fight lateral (Hobbs, et al.,



126
1965),_and those'along-theiéastern extension of the line |
are left latéral‘(King,71959),

Althdugh:no Singlefcompressive'forqe'could'producé
the strike-slip movements described above,: the.cdmplex
.displacements,are'readily'eiplaine&'if one considers the
Fareé tofbe broken into a séfieS'of poiygonél blbcks similéf
to thdse déscribed by Moody énd Hill'(l956), These blocks
are'appérently bounded byLmajor'fractureS‘along which much
of the'hOrizontal streSS'isldissipated; 'As movement con-
tinueS'along‘the boundary-faults,_any block could be*freed_.
from compreSSiVe‘forceS'or subjected to compressive forces
from anothér'diredtiono.'Blocks‘fréed”frOm.cOmpreSSion could
‘mévefvertically in response to othervfdrcestactiﬁg upon
thém; or blocks withﬁaltered’compréséional directions could.
- form new shear systémS'orbreVerse directions on older sétsc
| The map area has continued to rise periodically
since‘thé intrusion of the dike'swarmsAin the Eoceﬁe—
Oligocéne’(?). This movement is.evidénced byﬂterracé"
~gravels and rock benches at different levels, and by steep

- gorges currently being cut by the'major‘drainages}



' SUMMARY. OF GEOLOGIC HISTORY

Certainly, few conclusions regarding the geologic
history of the Idaho batholith and the Idaho porphyry belt
. can be feached”from fheistﬁdy of such-a small portion of
. these featu:es.. Therefore;_only.eveﬁts which can be inter- -

preted from data collected within thé‘mép'areaf4or from the
work.of others immediately adjacent to tﬁe area which has a
bearing on thé features seen in this.study'ére outlined.
TheSe'eVéntsIhave'been described in varying.detail'in the
preVious chapters and are summarized as follows:
1. Invasion of the area by drdoviciam (?) seas and
the'deposition of a thick seqﬁence of sandstone
~with'intercalated limestone ana shale members.
2. A possible peridd of diastro?hiSm_in which the
sediments were:QOmplekly folded. However, the
-~ folding aﬁd metamorphism of the sedimentary'rocks
may.haveﬁoccurred-as a single event during the
 intrusiQn Of-the'ldého bathdlifh. |
3. -IntruSion,.éonsolidation, and:cooliﬁg of‘thé
- Idaho batholith.  The batholith possibly was
intruded as a relatively thin sill-like body"
along a major;northwtrending?ane'of crustal
weakness. The age'éf the Idaho bathqli£h is
sﬁill in question,ybut the main portions were
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probably intruded in the interval between early-
and mid-Cretaceous time during the Nevadan

episode of plutqniSm,

Fracturing of'thé'rocké of the Idaho batholith

- by stresses of possible Laramide plutonism to

the west, and Laramide diastrophism to the south

and southwest. During this period, the batholith

. was uplifted and'subjected to-erosion.

Erosional removal of the metamorphic and sedi-
mentary cover of the Idaho batholith.

General uplift,jfracturing}_lOCalized arching,

‘éhd a major episode of plutoniSm,alighed along

the transverse structures of the Idaho porphyry

~bél£; Magma rose along é‘major northeast-trend-

ing zone of weakness, and, utilizing these
fractufes,gas well as other pre*eXisting'fractures;
Spreadvout'beﬁéathrland intricately intruded the

batholithic rocks. The plutonic event in the

'map area probably began with the. intrusion of.

;émall basic~to intérmediate'stocks,lthe ex~"

trusion of the Challis Volcanics and the intrusion:

of the Casto and Sawtooth batholiths. Later in-

trusions of a differentiating magma complex
formed the Boise Basin stock and the various dike

swarms associated with the intrusive centers of

'theﬂmap'area.:"The.plutonic-eVént began in the
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Eocene epoch. and the main period of intrusive
ahd extrusive activity probablybtook place |
between: 40 .and 50 million years agd. Some in-
trusive activity related to this event, however,
may have continued into the Oligocene'epodh°
The Teftiary intrusions reheaﬁed the rbcks of

the Idaho'batholith and effectively'degassed-the

"radiogénic argon in the biotite and hornblende
. crystals. - The rocks of the Idaho batholith and
" Tertiary intrusions then.cooledvtogether and now

give similar potassium-argon age dates.

Formation of Basin and Range type fault block

. valleys and-intermontane-basins,“and subsequent

mbdification by_periodicfupliftrand strike-glip

faulting, Movement along these fractures still

_continues. Intrusion of diabasic dikes which may

be related to either the Columbia River or Snake

River. volcanic flows.

Pleistocene Alpine glaciation in the mountainous

" regions. Glaciers were generally small and con-

'fined'to;nOIth—gand»east~facing}slopes:above

approximately 8000 feet in altitude.

Continued intense erosion.



ECONOMIC GEOLOGY

Although the portion of the Idého'ﬁorphyry belt:
bbetween the BbiSe Basin and the Casto Quadrangle has been
4prosped£ed from the early 1860s, with the'exception'of the_
radioactive rare-earth plécer,in,Bear Valley, little .of
economiq.importance has‘been discovered. The area was first
known for production from relatively small placer.gold de~-
posits, and later for gold and baée metal production from
small- lodes in the Seafoam and Deadwood Mining Distridté;
V.Scaftered tungsténvmine:élization in the Deadwood Mining
Disfrict_and a single arealﬁf molybdehum minéraliZationbat
Little Falls réprésent,inﬁérQSting but uneéonoﬁic occur-
rences. Although therradioactive:rare—earth placer deposits
in Bear.vélley are not presently in production, for a short .
period they represented a unique-soqrce foxr uranium, thorium,
.colﬁmbium, and:tantalum;_and nowconstifute an important,low-
~grade reserve for these’éiéments as*weli.as magnetite;

ilmenite, garnet, monazite, and the rare—earths.

Hisfory
The first white men to enﬁer south-centrél Tdaho may
have been those of_the Lewié and Clérk eX?edition in 1805,
-Theif>route, however,_carried them’farbto the.north of the
Squth Fdrk of'the Péyétte, Deadwéod; and Middle Fork'of the
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Salmon drainages (DeVoto, 1953)’2.BY 1811, American and
Canadian trappefs We;e'operating in the area (Ross_l963b),
and there are various reports of trappers and mountain men
notiéing'gold in gravel in and:near south-central Idaho. A
trapper ié réported to,havevrecanized goid in the Boise
~Basin in 1844,(Wells,,l961),_butrthese'early obSerationS'
were not pursued. | | |

The first succeszul-attEmpt at mining in Idaho was
that of E. D. Pierce in 1860, who discovered gold at what is
now Pierce, in Clearwater Countyr(Staley, 1946). Later in
the-year the.Qrofino'and Elk City,discoﬁeries were made,‘ The
following year the Salmon River placers werefdiscoVered}land
prospectors penetrated,into SOuthécenfral Idaho. On'Aqust 2,
- 1862, a party led by»Georgé Grimes discovered placer.gold in
the Boise Basin, but mining‘was.délayed by Indian trbgble
__unﬁil the following year. |

In 1863 and l864,_p:05pectors'eXploring out from
Boise Basin made several importént discoverieS——RockyEEar,
Owyhee, Atlanta, and Banner--which expanded the mining
" region of south~central Idahb. .The founding of Boise in
the summer of,l863're3ulted.diredtiy from this mining
'advahce; | |

Lode mining in thélBoiSe'Basin began within a year
after fhe'discbﬁery of theﬂfamous placers in 1362~(Ah&ersonr
1947). By 1869rAthe'fi£st»rUSh‘of.placer mining had éub—

sided, and lode mining dwindled as the free milling ores
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were'eihausted : Little’mining waS'carried on in the '1870s
and 1880s w1th the exception of the Gold Hill Mine whlch
was worked contlnuously from its dlscovery in 1863 untll
. 1938f Interest in lode mining was briefly renewed in the

- 1890s but Soon subsided. Another boom developed in 1935

:shortly after the increase of the price'of.gold, but the

activity was of short duretion,}and-ohly‘eporadic,.small~'

scale”minihg.contihues at present°
Location of the mines end’minihg.districts sur-

- rounding the map area is well documented by preVioue.
'references and'is not shown here. Mineralization within the
" map area as well as the names of'the'more important'prof

pefties is shown on Figure. 32.

As the early prospectors spread out from the B01se
Ba81n, placer gold was soon found in the Deadwood Basrnr
and alohg'the South Fork of the'Payette;'its'tributaries,
and the'streams in the'vicrnityrof the present Seafoam
’ Ranger Statlon 'TheSe'placers were soon eXhausted and-with
the exXception of the lode deposrts in the Seafoam Dlstrlct
-attempts toidlscover the source of the placercgold were'
largely.unsﬁccessful,~ Intermittent small-scale exploration
- for lode and placer.gold continues, bct nothrhg of impor—“

tance has been discovered.
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Small Placers and Lodes
Goldlwas discovered in the lower.end of'the.Deadwood
Basin--now the site of the Deadwood Reservoir--in the.eariy
18605,_and placer mining continded for about. 30 years on |
the benches and in the ¢reek bottoms leading into-the basin
(Stoxrch, 1958). No reoord of this production exists, and
‘the only remaining evidence of the old placer‘minihé is
4alohg Bummer Creek to the northeast of‘the Deadwood Reser-
. VOir.
| Production from the benches and the gravels of the
South Fork of the Payette is also unrecorded, and apparently
was small and intermittent, A remnant of some'old bench
'Workihgs can:be'seen‘alohg the road about a mile west of
»Lonan. Although these propertieS'are'hot currently"in
productlon, many are still occupled as cabln sites.
A small concern recently attempted to produce from”
the horseshoe bend in the South Fork ‘of the Payette about
T a half‘mile'weSt of the confluence of the Deadwood Riﬁer
The company opened an old dlver51on tunnel through the neck
. of the horseshoe and dlverted a portion of the flow of the
Payette whlle the gravels were worked The operatlon‘was
.not~successful, and operations were dlscontinued soon -after
. commen01ng in - 1966
A small adit was driven into bathollthlc rock .on
the ridge west_of Eight Mile Creek. The showing here must

bemeall as only sparse vein material was observed on. the
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- dump. A few prospect pits are scattered along the ridge to
the southwesﬁ of Miller Mountain. At one of these sites,
ran attempt apparently was made to washdgravels which‘had
- collected in a small flat depression on_the'souEhASide_of
the ridge. |
In the Deadwood‘Réservoir area, the Mafy Blue and
the Mary Jane workingS'are'érroneOusly reported on the
Challis AMS.sheet as lead-silver deposits. The Mary Blue
property includes seVeralrpr§Spedt pits and an adit with
_approximatelyrlOOO feet of workings. A two-foot vein at
-the property was once worked for‘gola (Rerr, 1946). The
- vein also carries tungsten values in wolframite. The Mafy
- Jane workings consist of several shailowrprospect pits sunk
- on two east~trending vuggy;‘ﬁilky quartz'Veins with some -
: associated»limonite'stainiﬁg'and‘minor kaolinization of -
the batholith wallrock. | _
Hubbard.(l955),,on the Mineral Resources Map of the
| Sfatefof Idahbi'shOWS_gOld énd fluorite‘miﬁeralization in-
_the vicinity of the headwaters of Gates Creek and Bull
.”Trout‘Point to the northwest of BﬁlllTroﬁt Lake. An old
. Forest Serﬁicéitrail'marker also indicates ﬁﬁe preéénce of
a mine in this area. The'WOrkings were not‘visited, but
xVaﬁderwilt (1938) reporté.that‘seVe:al tons of hand-cobbed
ore averaging'é;S Quncés‘gold_per tén were shipped in 1937

to a smelter in Salt Lake City} Utah. The gold is in a
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highly'oxidized.vein, which lies along a sharp contact be=-

tween a schist inclusion and the Idaho batholith°

Seafoam Mining Distriét

| - The Seafoam Mining.Disﬁrict'is locéted iﬁ the norﬁh~'
wgét,éorner of Custer County and, asadefined by Ross (1930),>
includes the Sheep Mountain area which is sometimes con-
sidered as a éeparate district;. The area encompasses approx¥
imately 100 square miles and is essentially contained in the
drainage basin of the Rapid River--one of the larger
'tributafies of the Middlevfork of'fhe Salmon.

Gold was found in the Seafoam Distr;ct in the 1880s
and at one time the district was the scene of considerable
‘placer mining: Thié.plaéef.éctivity Was‘mainly in.the area
of the préSenf-Seafoém Rahger Stationu(fre§e§"and Meleaf,
1953). Aslthé'workable;gfavelé were‘of limited extent and
: contained‘mahy.glacial'erratics,_the placer rush did not
._1ést.lohg, Howevér, the'atténtion focused-dﬁ the‘area'réQf
sulted in the discbvery of.fhe predious and4baée”metal lédés
"ih_the':distr.ict° | |

Developmeﬁt:of the léde.deposits was intermitteht
and.Wés hindered by extreme winter condition8~and hiéh-
"ffeight costs to Héiley,_the néareSt railhead,Aapproximately
100 mileé to the south. Production of the district is not
known, but it ié not émdng'théflarger piacerfor-lode camps
(ROés; 1941). _Eaftial production from a Variety of minéé;  

-
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including the Seafoam,,Silverbell,”GreYhound,_Rasche, and
Mountain King mines and the Josephus Lake Prospects, is
- recorded (Ross, 1930)., and Tfeves and Melear (1953) report
production of gold, silver,,lead, zinc and copper from the
district, between 1933 and 1950, valued at $127,904. At
present there is no pfoduétion from the district, althoggh:
some prospecting is'being'done‘around the Greyhound Mihé,

The‘district'liéé'iﬁ a marginal portion of the
Idaho batholith close to its eastern border. The'rock
_VarieS'considerably"in detail and contains’many roof pendants
as well as Tertiary.dike'swafmsg |

The Seafoam,_Greyhdund, and”many of the other lodes
- consist of lenticular_ca&ity—filled masses of_quartz-and
altgred roqk'geherally‘arrahgéd én.edhelOﬁ in shear zones
within rocks of. the Idaho batholith. In and near the
lodes,. the country rock is locally silicified ahd serici-
tized. Pyrite is the most common sulfide in a finefgrained
and sparsely disseminated aésemblage which includesAchaiéo~
”,pYrite;_galena,,sphalerite ahd'arsenopyrite, ‘Although;
.iocallyffgalena is:sufficieﬁtly abundant to constitute a

lead ore, gold and silver are the main ore metals.

Base Metal Deposits

Base'metal deposits with minor values in gold and
- silver are not common in the Casto Quadrangle or the Boise

"Basin,_and only two deposits of this general type have been
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mined in the map area. These properties~-the Mountain King
and the Deadwood Mines--are both small, and are not

. currently in production.

‘Mountain’King Mine

The Mounﬁain King Mine is on Sheep Mountain, and was
one of the most ektensivoly'deVeloped and productive mines
in the Seafoam Mlnlng District. Early production from ﬁhe
"mine is not known, but 1nterm1ttent shlpnents to Hailey are
' recorded in the 1880s and 1890s. Accordlng to Ross (1930)
- this early‘production is rUmored toovary'from‘$80;600_to as
“high as’ $500,000. From the 1920s on, the”mine'has been
worked sporadically by a number'ofoleSSees; but at no time
was a‘large‘ofe'reserve'déVeloped Peak pfoduction occurred
in 1948 when 467 tons of lead"21nc 81lver ore was shlpped

Mlnerallzatlon at the mine is qulte dlfferent from
that found in the remalnder of the,Seafoam Mining District.
‘At thénMonntain King, loéd~2inc minéraiization witn'
associated copper-gold-silver values is conflned as replace—-
ments in dolomitic llmestone roof pendanns progeotlng down
1nto\the rocksvof the_Idaho bathollth, The ore assomblage
.usuallyncontainsﬁgalena,:spnalerite, pyrite;lchaicopyrite,'
~and quartz, altnough locally'contact’métamorphic silicatés

are present with galena, pyrrhotite, and vein quartz.
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Deadwood Mine =
. The Deadwood Mine, which is also known as the Lost
filgrim'Mine;‘iS‘located on the Deadwood Reservoir-Landmark
road @n thé'east»side'df the Deadwood River vallngjust
outside'the northwest corner of the map areé, The-mine was
worked'between 1924 ‘and 1932 by the Bunker Hill and Sullivan
Mining and Concentrating Company . During this time, about
a’millién dollars of lead-zinc-silver ore were'prodﬁced.
(Ross,gi9él; Anonymous, 1925:)° The mine is in a schist
xenolith (Ross, l963b)'qr'roof'pendaﬁt in the.IdahovbéthCF
‘1ith. Quariz'leﬁsés with minor siderite and irregularly -
distributed sulfides wére”mined in and near theischist,‘
bodies. In many of the irregular ore shoots, sphalerite-
and pyrite were more abundant £han_galena.
Thé”mine,is.ngw.abandoned,,and.thefmine'buiidings
_ areLutilized as a lodge{_a small restaurant and a generai

store.

- The map area liéS'té Ehe'éouth’and west of the
northweStftrending South~Central IdahojTungsteh Belt'(Cbok,
0 1955). Aithdugh'thfee’occurrences'aréfreported'in,the'
'-literature;_no production has come from the area. Cook |,
(1956): reports huebnerite mineralization assaying as ﬁigh'
las.BO'pércent WO3:in the Whitehawk Basin. ' The huebnefite'

is in thin quartz veinlets and stringers associated with
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bleached zOnesrin the Idaho batholith. The quartz veins

. vary in strike'f;om N ta N70E, and apparently have no
singie‘prefefred direction. In the Deadwood Basin, Shannon
(1926)'reports t@e}occurrence of reddish to brownish 
cleavable'maseeS'of wolframite disseminated in quartz in the
, Horsef1y prospect and as. very black indistinct friable
'material in vuggy quartzﬂeoated with a thin layer of chal-
.cedonic silica at the Mary Blue Mine. No other tungsten

"mineralization was noted in the area.

The Litfle Falls molybdenum prospect is the only

" molybdenum occurrence in the”area. It is at.fhe'confluence

- of Big Pine Creek and the'SOuth‘Fork of_the;Payette River

in T8-9N, R6E, at the extreme soethweet cerne: of the,may
iareac The-prospeCt was investigated in 1961 bj Congdon and
Carey,'Ltde, a Denver- basea exploraelon syndicatej:and |
staked Lhe follow1ng year.‘ P. R. ‘Donovan (1962). maoped ap-
prox1mately five square mlles of the prospect area and con-

ducted a geochemlcal survey over the central Oortlon of the'

- area., Drilling with the a581stance of an OME grant revealed

signiflcant,_but sub—econom1c,Amolybdenum m;nerallzatlon°
Subsequently,*the'elaims were allowed to Tevert te‘their
previous withdrawn status and the property was abandoned.

The eltitgde of the'érospect rangesefrom approximate;-

ly. 3350 feet to 4200 feet above sea level. Slopes are'steep"—
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wiﬁh?many ovér<350: South~facing slopes are dry, soil is
" thin and poorly.deVeloped,.and.vegetation is limited to
~grass, sagebrush and a few scattered pineﬁtrees. The
: northﬁfacing'slope on the south side of the South Fork of
the'Péyette'is more moist, and is covered by a pine'forest;
| The area is underlain by rocks of the idaho batho¥
.lith'which?areléut by aiieftiary.dike'swatm originating in
the‘Béise'Basin about‘twofmiles'ﬁo‘the southwest. Although.
. the sWarm is‘chpleX,iﬁicOmesition;‘the'dikes are mostly
' rhYolité‘and'repreSent an intrusive end product of the
- Tertiary. différeﬁtiation sequence of the Boise Basin. No ..
sedimentary or metamorphic rocks:aré‘preSent in the area..
- The prospect aréa is within aléyritized zone about.
' . 3000 to 4000 feet wide by ZQ}QCO.feét.long, Intense
pyritization»is confined to a zone about 2000 .feet wide by -
- 10,000 feet long.~'oxidation of pyrité'along_the_entire
. zone has produced é notibeable reddish¥broWﬁ color anomaly.
~ The mineralization is controlled by a N30-35E-
trending dike swarm. = Visible molybdenite in thin quartz
. veinlets is common over an argaleOO.feet wide by. 3000 feet
~long withiﬁ the most highly3pyiitizédf20ne;;andAOCéurs in
" the batholithic host rock as well as in all dike rocks
A eXéept late'lamprOPthes,qdiabaseé and the last of three .
' §enerations of rhyolite'dikeS; Minor fluorite and trace |
 _chaicopyriﬁe‘are'aésociated with'thé'moleaéhum mineralﬁi

ization.
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The area of'moledenum'mineralization was defined
by Donovan (1962) .and AMAX geologists (Hansuld, 1962 and
Rostad 1962), by soil and rock Chlp geochemlcal surveys.
. However, water and stream sedlment'geochemlcal'samples'
.‘takenAin'drainages'adjacent‘toim01deenum'mineralization
- failed to give a response éXCept.iﬁ restricted éircum~ |
.stances;

Two factors'apparenfly,account for thefabsence of
molybdénum in’thelstream geQéhéﬁical'samples;, First,
particles. containipg’molybdenﬁm which reach the drainages
through physical downslopé& movement are promptly carried
away by .the streams which ‘are fast moving even in the late
summer and fall of the year whenlthey ére‘aﬁitheir iowesi,_
andASechd, bedause‘qf'theﬁaéidAnature of the soi1 and the
abundance of iron oxide particles,due'to the*oxidation,of
pyrite, apparently: very little“chemicélfmovément of molyb~
denum takes place. | |

Molybdenite in the rock preferentially occurs as
fine disseminations in thin quartz veinlets. Oxidized
" molybdenum fixed by iron-oxide and clay pérticles:alsb
‘tends to be quite small in size. As physical downslope
'movément to the streams is relatively slow, except during the
spring runoff, and after hedvy rains, the balance of supply
and removal‘in'the s£réams'is;such that stream erosion out-
strips the'supply and keeps:the*concentration of molybdenum

in the finer sediments below the sen81t1v1ty level (2 ppm)

of the geochemlcal analytlcal method
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During the'late'épring and summer of 1965, water

samplés were collected periodically at points.aléng Big
Pine‘Creek;_the'South Fork of the”Payette.ahd'from'arfeSian
'flow'frOm a drill‘hdle-adjacent to.highway5#17f(Eigo-33){
ThejreSultS'of analysis of.théSe'sampleé‘are shown on
Table l; Except for'the'drill hole water and samples taken
neaxr the'end'of fhe'spring runoff and,during the lattér
paft pf August and‘Sepfémber when the ‘fall rains began, all
sémples faiied to_give'a mo1ybd¢ﬁum résponse;

. As can be seen frOm‘Tablefi;che'pH of the water
is slightly alkaline which is-conductivélto the solubiiity
of molybdenum (Hansuld, 1966). This probably accounts fqr‘
'the‘high'molybdenUm_values:in‘the driii hole water. .HOW“.
ever,; the water in the drill hdle“réPréSeﬁts=a'different
ychemiéal environment than the”surfacé‘waters;' in the:drill
 hdle/;thé water presﬁmably is.inrdireét,contact with
ﬂmolybdeﬁite; and,Athérefore;_any oxidized molybdenum would
go directly into solution. On the other hand, at the sur-

fééejsulfides5are'deComposed in a highly Qxidizihg, acid,
*irdn+riéhfenvironmentp'and oxidized molybdenun is almost

. totally fixed by ironfoxides and remaing in situ. Not all"
of the oxidized molybdenum, however, is fixed by iron
_oxides. Some apparently goes into solution as Rostad (1966)
_reporté that ilseménnite_WéS'noted at one spot along the |

road during dry periods, but was absent after rainfall.
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TABLE 1
WATER SAMPLING AT LITTLE FALLS

BOISE COUNTY., TIDAHO
1965 -

Date '(pprO) ........

Sample No. == T~ 2. .3 4 DbH

May 24% . . _  » 2 c2 2 4 240
June 15 | NIl  Nil o Nil Nil 200
July 8 Nil = Nil  Nil - Nil . 300
July 21 Nil“ Nil  Nil  Nil 640
August. 3 | . Nil- Nil o Nil Nil 2500
August 13%% . | Nil - Y Ni1 , Nil - 300
August 27 - 4 'iz"»- 12 4. 1500
September 12 | CoNiL 6 4. 2. 160

September. 29 . 1 3t a4 2 220

May:z4%.. N 7.5 7.6 7.6 7.5 7.8
June 15 el 77 T 75 7.4

_ iuly’s | 'yfw4i 7060 7.7 8.1 7.9
July 21 - | - 7.7 7.8 7.6 7.7 8.1
AugﬁétAS:' ”:' . 6.7 6.8 6.8 - f6;7  657
_August'13*kl. : ._7 _7;5_  7.4 7.1 7.5  736.
.August 27  "  | 8.0 7.9 4&7:9. ©7.8 8.3
September 12 7.4 TS5 706 7.5 7.4

September 29 - ' 6.6 6.8 6.9 6.7 6.9 .

: * end of Spring'runoff %% gtart of Fall rains -
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Undoubtedly some molybdenum reaches the streams in

,solution} of reacts in the alkaline aqueous environment to
produce a:801uble:produ5t,.-HoWeﬁer,>the‘amqunt is‘evidentiy
so minor and the dilution so great that except during
periods of abnormally high influx the concentration in the
stream waters is below:the'ieVel'(Zippb) of thé.gedchemical
analytical method. N |

Radicactive Rare-Farth Placers

Radiocactivée rare—~earth minerals have been known in
Idaho sinceilé97'when Lindgren.(1898)lfirstlrecanized
 monazite’in'gold concentrates in placer sands of the Boise
Basin. .Since £hat time/ radioaC£iveirareQearthiplacers
have been discovered in variouS’localitieé wiﬁhin the Idaho
batholith, and héve'been worked commercially in Loﬁg.Valley
near'Cascéde and.in.Bear’Valley. -

In thé*maﬁ‘area,_Stofch-(l958)'re§orté ilmenite,
as.well”aS’monazite and othef‘radioaCtive'raré4earth'black
saﬁd‘mineralS'ih placer'deposits.along thé'DeddwOod‘River
: td'thezﬁbrfhfof'fhe Deadwood'RéServqir.A TheSeldeposit§,i
howeﬁer, ére'low‘gfade; and are.hbt‘economic at présent.i
| Armstrong,(l953)‘repo£ts that thé'CosUmne§'GéidvDredging
Company investigated the placexr deposits in the Whitehawk
Basin to the west of'Bear'Vallgy ana'found the gravels to
béithin‘ahd £Q4Contaiﬁ a lowﬁconéentratiqnwof'monézite'énd

Yyradiocactive blacks".



146

The most important iadioactive rare~earth placer in
Idaho is that located in Bear Valley near the headwaters of
Bear Valley Creek at Big Meadow.. Because of the interest of
the Unlted States Government in developing a domestic: source
of columblum, tantalum, uranium, and thorium; mapping by the’
U.$5.G.S. in 1952 {Mackin and Schm1dt,,l953,,l955); and
reconnaissance drillipé of Ehe Bear Valley by the U. S.
Bureau of Mines in 1951 and 1952 (Kline, et al., 1953); Por-
ter Bros. Corporation began drilling on property ecquired in
Bear Valley, and conducted exfensive'reSearch on the complex-
dressing problems for extracting mineral values from ﬁhe
radioactive black sands. The work continued through 1954.
Placering opefations were conducted from 1955 through 1959
vduring'which time sufficient cohcentrates,were processed to
~complete the Porter Bros,'CorporatiQﬁ's.contracts with the
General Services Adminietration and thejAtomic Energy |
- Commission (Roes} 1963b) .
Since that.time;_no further radiocactive black sand
. doncentrates have been produced, and by-product megnetite;
.iimenite,_andegarnet concentrates from the stockpile at
Porter.Bros,f mill at Lowman are being sold for specialty
. uses. A monaziteeconcentrate was alse‘made and stockpiled;
but is now depleted° | |

In 1966,AMichigaﬁ Chemical Corporation exercised an
option to acquire the assets of the Porter Bros. Corporatioh

(Anonymous;jl966).



147

The: Bear Valley placer is unique in ﬁhat iﬁ provides
a source of,euxenite,,coluﬁbite4tantalitef monazite, magnew
tite, ilmenite, and garnet from a single placer depositi
Other;minerals'associated with the placer depoéitslare
quarﬁz;,feldspar, hornblen&e;lsphene; allénite, biotite;
. épidote,_limonite;:hematite;Asericite; iimenorutile, and
" minor amounts of spinel;,rutile;.zircon, octahedrite, py-
rite, brannerite, davidite,. samarskite,,xenotime and fer—
.gusonite'(Cook,_l955; Lindgren, 1898).-

Although'placer'mineralS'are1found,along lower,

" . central and uppexr Bear Valley Creek (Kline, et al., 1953).

only the upper Big Meadow:area mined by Porter Bros. in
T11N, RSE,_contains,sufficient coﬁcenﬁfétioné of‘the
. valuable minerals to be considered as economic at §reéent;
Bié Meadow.is surrounded'by.coarsefgrained,lporQi
phyritic gquartz monzonite of the Idaho batholith which is
intruded by’manj.related aplitefand,pegmatite dikes. The
: radioactiVe rare-earth minerals tend.to occur as accessories
- within the'qua?tzimonzonite'of the Idaho batholith in
erratically spaced ségrégations which:vary in size from a
few inches to a.few tens of-féet in diameter (Mackin and
Schmidt, 1955). Portions of the batholith cphtainipg high
.céncentrations of radioactive rére*earth minerals are mega-
scopically indistinguishabie'from.surroun&ing fock which has
a.relatively low content. Apparently a poorly defined belt

of high radioactive rare-earth mineral concentration that is
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the source for the radiocactive rare-earth placers in Bear
Valley and Whitehawk Basins extends écross;thersouthernv
portion of Big Meadow. ~ Mineral variations,exisf within-the
belt of radiéactive rare-earth segregatioﬁs as,.in,generai,
monazite concentration across the Big Meadow placer deposits
" decreases from west to east, and euxenite concentration
decreases froﬁ eaét to west. This iﬁdicates that the primary
‘source area for the‘euxenite exists to the east of the
valley and the monazite sourcé area is to thé'west—~probably
in the Whitehawk Mountain- area. |

Although Mackin ana Schmidt.(l955) report no ten-r
dency for hlgh concentrations of the radiocactive rare- earth
mlnerals in or near the pegmatlte dlkes, Fryklund (1951)

- reports large crystals of-columb;te (309 1b)-and: samarsklte
(106 1b) from smail zohed pegmatiﬁe[bns at the Columbite
Mine in T8N, R4E in the Boise Basin. As the- area adjacent
to the Big Meadowé~radioactivé rare—earth élacer contains
‘abundant pegmatite dikes, and some radioactive rare-earth
mineralé do océur in'bther pegﬁatites-inrthe vicinity, some
‘genetic relation may exist betweéh the pegmatites and the

‘ radioacti&e rare~ear£h mineralé. ‘However, as the batholith
itself. is a complex intrusion, detailed stﬁdy-of theAdisf
tribution of the heavy mineral suites in the batholith ié
needed before any definite statement.can be made of the’
origin and occu:rehcevof the'radibactive rare~earth

minerals.
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in the Casto Quadrangle
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related dikes
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