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Aipstract: The Albwon Range, in southern [daho cast of the Antler orogenic belt and west of the
pevier orogenic belt, exposes a northeast-trending chain of four mantled gneiss domes. The Green
g‘ ek Complex (Precambrian [2.5 b.y.] gneiss and metasediments), which forms the cores of
fae domes, s unconformably overlain by lhc Paleozoic Dove Creek Group, consisting of sparsely
sossiliferous metasediments approsimartely 22,000 tect thick. The basal quartzite and overlying
“msls, marbles, and thin quartzites are of probable Cambrian age. A massive quartzite ¢ and over-

“ing schist and limestone may be Cambrian or Ordovician in age. Ordovician qmrnltc more
“an 7000 feet thick forms the middle part of the metasedimentary section, and this is overlain by
r“_mnc pure dolomite, calcareous black schist, and quartzite of Ordovician through \hssxsmp-

gan(?) age. Devonian strata are thin or absent. At the top of the mcmstdlmcntarv section are
tmestone, schist, and quartzite of the Pennsylvanian Oquirrh(?) Formation.

Younger Paleozoic sandstone, limestone, and chert, and Triassic(?) shale occur in fault contact
;J\crivmg the metasediments. Cenozoie sedimentary and volcanic rocks unconformably overlie
‘e delormed older rouka
? Metamorphic grade (greenschist and amphibolite facies) increases northwestward and down-

qard in the area. Staurolite and kyanite occur in Cambrian rocks in the northern half of the range;
;\Jnhum, andalusite, and sillimanite occur in Precambrian rocks in the southern half of the range,
St tese may be due to Tertiary contact metamorphism.
¢ Deformation during Mesozoic metamorphism produced two fabric systems; locally a Precam-
Pan metamorphic fabric survived the vounger metamorphism. Farly bedding foliation and
Lartheast-trending, northwest-vergent folds and lineations predated rise of the domes. North-
est-trending Tolds and fincations with northeast and southwest vergence were produced during
L od alter doming; over much ol the western halt of the range these structures dulrovcd all older
Tnbucs.

During the Oligocene (30 m.y.) a postkinematic adamellite stock—the Almo Pluton—and
cated granitie dikes were unphucd Following emplacement of the pluton, uplilt of the range
_M(I( r.llul toan average rate of 3 mm per year, bringing the gneiss dumm to the surfuce {rom a
:irp(‘l of at east 10 ki,
i The lmm Range is part ol a belt ol rocks .xlnnq the western part of the Cordilleran miogeosyn-
Fline winch was aflected by high-grade regional metamorphism during the middle of the Meso-
Lo, The metamorphic rocks are part of the Cordilleran infrastructure, which can be traced from
cliforai wito southern British Columbia and beyond.
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Figure

ta. Map showing location of Albion Range with
respect to state boundaries and orogenic
belts

b Map showing location of Albion Range with
respect to nearby geogruphic teatures

2. Geologic map of the Albion Range

INTRODUCTION

The Albion Range, which lies in Idaho south
of the Snake River Plain (Figs. la and 1b), dis-
plays with unusual clarity, four domes like a
string of beads trending north-northeast. These
domes and the adjacent Raft River Range cast-
west elongate dome in Utah conform exactly to
Eskola’s (1948) classic conception of mantled
gneiss domes with cores of ancient metamorphic
and granitic rocks overlain unconformably by
sedimentary rocks which have been regionally
metamorphosed. domed, and curt by younger
granites,

Distinct stratigraphic uais, thousands ol feet
of relief, moderately good exposures, and a
favorable climate for fcld work have been
considerable advantages in working out the
stratigraphic and structural relationships, Ac-
cess is good; no point within the area i more
than a few miles horizontally and a few
thousand feet vertically from coads passable
witha two-whecel-drive vehicle. The author has
spent two ficld seasons, with the assistance at
various times of P, A. Scholle, R. L. Stacker,
and R. F. Wright, mapping, at a scale of
1:30,000, the arca shown on Figure 2. Rb-S¢
and K-Ar dating done in the geochemical
laboratories of Yale University is reported in
another paper {Armstrong and Hills, 1967). A
more detailed report covering the entire Basin
0 minute quadrangle is in preparation,
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Plate

I Specimens of  CGreen Creek
stavrolite porphvroblass
Creek Quartzite o

2. Conner Creek Formation fossils

3. Oquieeh(?) Formation fossils S

1. Almo Pluton specimens and intrusive con-;
tacts
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from the critical comments ol James Giltub
Peter Misch, Keith Floward and John Rodger

REVIEW

The only previous study of the Albion Rang
was the reconnaissance  work of Anderse
(1931), who recognized the presence of granim
rocks (the “‘Cussia batholith™) which he con
sidered  Mesozoic, and  the widely  expose:
metasediments  (the  Farrison Series), cor
sidered to be pre-Beltian Precambrian, which
he later renamed the Albion Range Grow
{Anderson, 1934). Both units are in fact com
posite, the Albion Range Group being mosth
Paleozoic, but containing some older re
cambrian metamorphic rocks which are sep
arated from the [uleozoic bv a major s
conformiry, and the Cassia batholith CONsisimy
ot older Precambrian gnetsses intruded by
Tertiary adamellite  stock. Anderson's may
reasonably  represents  (he distribution o
granies, metamorphic  rocks,  unmetamor
phosed upper Paleozoic rocks, and Tertiar
volcanic  and sedimentary  rocks, and I«
recogmized the over-all domal characrer of 1he
range, but his struceural mnterpretation, that
the metamorphic rocks and grantte were thrus
over unmetamorphosed upper Paleozoic straga.
was incorrect. The unmetamorphosed upper
Paleozoic overlies the metamorphic rocks on ¢
tectonic contact, as has been pointed out v
Hazzard and Turner (1957) and Misch (1960).
Misch and Fazzard (1962)  obscrved  (he
gneissic granites and expressed the opinion that
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they were Precambrian, but details of their
studies in this area remain unpublished.
!

The Albion Range metamorphic rocks are
continuous, with exposures of metamorphic
rocks in the Grouse Creek and Raft River
mountains of northwestern Utah, and the same
problems of age and regional relationships cxist
for both areas. Complcrcly surrounding thes
exposures of crystalline rocks are many tens
of miles of unmetamorphosed upper Palcozoic
and Tertiary strata.
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[orms the south flank of the Range (Armstrong
and Hansen, 1960). Felix did recogmize a pre-
Pennsylvanian unconformity, middle to lower
Paleozoic dolomite, quartzite and limestone in
fault contact with higher-grade metamorphic
rocks, and the metamorphism of the lower part

of his Paleozoic section. Misch (1960) and
Misch and [lazzard (1962) emphasized the
division of the metamorphic rocks into an older
complex with schists, amphibolites, and granites
scparated [rom younger quartzitic and schistose
metasediments  of Precambrian  or  lower
Paleozoic age by an unconformity, boch groups
of rock having been metamorphosed during the
Mesozoic. Stringham (1962) and Stringham
and others (1961) concur with the two-foid
subdivision, retaining the name Harrison For-
mation for the older rocks, and Dove Creek
Formation (also considered by Stringham to be
Precambrian) for the younger quartzites,
schists, and limestones in the Raft River Range.
In his mapping of the Grouse Creck Range and
exposures of metamorphic rocks immediately
to the west, Stringham continued to use his
nomenclature, but he mapped all rocks in-
N me N wies | truded by gneissic granite as Harrison Forma-
‘ wo tion, so tlm( much that is shown as Harrnson on
: his map is actually Dove Creek which has been
Frawre ba Map showing location: of Albion intruded by younger granite, as has been shown
unee shaded areay widh respeet w state boundaries c B
ad vtogenie bedts that involved the (()rdultmn
fz'vm'u)\\ndmc \jmm Roberts and  Thomasson, | : R
apt; Churking 1962: John Riva, 1968, personal | R SO </ ' ) /_{ AR
Lmnun.g .v\nns(runf_; and Orniel, 19657 and Arm- 1 0e N /{m:}::'w:;“' /'\{'r <\.‘fv< e
Aroay, 1908). l» ST N ! vmvm nccjw)r sl e, j,j’j‘
e : < : k4 [N |
; Grmte and metamorphic rocks e north-
Lotern Utth were noted by geologists of the
g survey (1 l.lgu_ and Emmons, 1877), but _
die tiest derailed observations were those of 3,
sikes (1932) who reported the presence of a 3 |
peecambrian basal granitic complex overlain /
aconiormably by metamorphosed Cambrian
B quartzite conglomerate and  sandstone o
which he thought was in turn overlain by un- >§
petamorphosed Pennsylvanian sediments. The S,S
Canbrian-Pennsylvanian contact s actually a
Chuit as was recognized by Felix (1956) when
he mapped the castern Raft River Range. His
map is accurate as to distribution of rock
wpes, but he ignored the unconformity l’)'CC- Figure tb. Map showing location of Albion
‘)” nzed bv Stokes and mdud(.d both. [r(?— Range with respect to nearby gcosmphlc features
‘”“b”‘“ and lf)\vcr P:ll({()l()lc strata in his mentioned in text. Snpplcd areas are alluvium-
Harrison Series (Anderson’s abandoned name),  flled valleys of the Basin and Range province.
considered the grimites 1o be Mesozoic, and did  Based on the tectonic map of the United States
s ot mention an soclinal recambent fold which  (Cohee and others, 1961).
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Figure 2. Geologic map of the Albion Range.




SETTING

By recent detailed mapping by the Stanford
“ofogical Survey (R. R, Compton, 1965,
wal commuon.). Compton (1908) reported
i much, perhaps all, of the Dove Creck
ccton s Paleozoie, with fossils found ar a
sarly high stratigraphic level in the metasedi-
acttts; no tmportant break occurs below the
Sssils anul the [)rL\l()Ubl mentioned uncon-
e ity 18 reached. This s i accord with the
mmra obscrvations 1 the Albion Range.
Savvah (1 963) has reported 2.4 and 3.7 b.y.
Rb-5r dates for two whole- rod\ samples {rom
e core of the Ralt River Range thus provid-
g concrete evidence ol che antiquity ol the
Slder metamorphie rocks.

The author's tnterest in the problems of this

wpion began with K-Ar daung and reconnas-
ance examination of the metamorphic rocks of
fie Ralt River Range, and an attempt to fit
denn into aregional synthests. Arimstrong and
Hansen £ 1900) pointed out the fold on the south
ide ol the Raft River Range and tts relation
w the regional metamorphic tabrie, and they
sroposed that the rocks, whether Precambrian
had been regionally metamorphosed
during the Mesozoic as part of a Cordilleran
zone ol warm, lnd rocks
below a more rigid cover ol un-
getamorphosed upper idcozowe strata,

The mrerpretation was, at that pont, un-
satistactory o many ways; the most serious
dmuation was lack o detailed mapping ac-

anied by structural, petrographic, and
~pic studies. Anderson’s descripuon of the
beon Range made it secem an deal place 1o

onot,

alrastructure - o
deforming

soth. The choiee has been a most satislactory
aue, andd winle fearning more about the rocks
sany ob my caddier weas have been confirmed
amd others substantially modified or discarded.

SETTING

The Albton Range s a typical north-south
wending range of the northern Basin and Range
srovinee. loxeept at the southward connection
sith the Grouse Creek Mountains in Utah, the
anee 1sosurrounded by wide valleys tloored by
Tatary and Quaternary  sedimentary and
wictiie rocks. To the west only a few poor

sposures o upper Paleozoic
Jm“\m m (unmetamorphosed) rocks are
wown m the Cassia Mountains (Piper, 19231

Youngquist and FHaegele, 1956). Farther west

e Palcozowe rocks are lost bencath a sea ot
wic.nies extending into Oregon. North of the
Abion Runge, actually lapping around it, 1s
e basalt-covered Snake River Plain. To the

and one of
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cast, across the Raft River valley, arc the
Sublette and Black Pine Ranges underlain by
upper Paleozoic strata partally covered by
Cenozoic sediment, voleanics, and loess.

The Albion Range lies within the Cordil-
leran miogeosyncline (Fig. 1a). The postulated
trace of the Roberts Mountain thrust (Roberts
and Thomasson, 1964; Churkin, 1962; John
Riva, 1968, personal commun.) on wihich
eugeosynclinal rocks overrode miogeosvnclinal
and mio-eugeosynclinal transition-zone rocks
during the Mississippian lies a few tens of miles
to the west. Proximity to this feature of the
Antler orogenic belt may account for the un-
conlormity recognized between Silurian(?) and
.\[xsstmppmn(?) strata in the Albion Range.

Approximately 90 miles to the cast s the
Idaho-Wyoming fold and thrust belt (Arm-
strong and Oriel, 1965), a northern continua-
tion ol the Sevier arogenic belt of Utah and
Nevada  (Armstrong, 1968). This zone of
thrusts that place older rocks over younger was
active through most of Cretaccous  time,
deformation  eventually  dying  out  during
Paleocene and very carly Locene time. Here
miogeosynclinal strata are thrust southeast-
ward over the rigid mass ot the craton with 1ts
thin, passively behaving sedimentary cover, In
this bele only the deepest and westernmost
Cambrian and older _ggosyndum strata show
the eifects of regional metamorplusm (green-
schist facies, development of slaty cleavage)
(Condie, 1966); this may be the same meta-
morphism observed in the Albion Range. Be-
tween the exposures of Cambrian and older
geosynclinal strata in the Bannock Range at the
west edge of the ldaho-Wyoming thruse bele
and the Albion Range is a broad area of upper
Paleozoic strata showing no sign of meta-
morphism except in the Sublette range, im-
mediately east of the Albion Range, where
Mississippian(?) strata have a well-developed
slaty cleavage (Larry Rychener, 1965, per-
sonal . commun.). Metamorphic minerals in
Devonian and Mississippian strata encountered
in wells drilled east and south of the Sublette
Range were reported by Peace (1956). Thus,
it is evident from previous work that isograds
rise into the Paleozoic section as one moves
west from the thrust belt—the Albion Range
represents merely an exaggerated continuation
of this phenomenon. A plate of unmetamor-
phosed upper DPaleozoic strata more than
15 000 feet thick in the Sublette Range, and
thickening eastward, probably also covered the
Albion Range (and presumably included the
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unmetanwrphosed  Paleozoic strata now cx-
posed within it) during the Cretaccous. Ap-
parently these rocks were relatively cool and
rigid and cransmitted the push responsible for
the thrust-belt deformation.

On strike to the north, across the Snake
River Plain, is the Bayhorse-Wood River region
(Umpleby and others, 1930: Ross, 1947, 1962),
which shares several lower Paleozoic strati-
graphic features with the Albion Range and s
the location of another recently studied gneiss
dome (Dover, 1967). The Rafr River Range
and Grouse Creek Mountains, and related
arcas farther south, are part of the hinterland
of the Sevier orogenic belt described in the re-
view by Armstrong (1968).

STRATIGRAPHY

The Precambrian basement complex, the
Green Creek Complex, is exposed in the cores
of the four domes which make up the Albion
range.  Unconformably overlying the Pre-
cambrian rocks are 22,000 feer of Paleozoic
metasediments, the Dove Creek Group of
Stringham (1962), which may be correlated in
a general way with fossililerous Paleozoic
strata in ncarby ranges. Metamorphic grade
ranges from  lower  greenschist  to upper
amphibolite and increases from cast to west and
downward within the area so that 1sogras,
betore doming, dipped gently eastward. Fos-
sils have been found in both greenschist and
amphibolite facies rocks. In fault contact with
the metamorphic rocks are isolated patches of
unmetamorphosed upper Paleozoic and Trias-
sic(?) sedimentary rocks.

Intruding the Precambrian and lower
Paleozoic is an Oligocene stock, the Almo
Pluton. Unconformably overlying all the older
units are Pliocene-Pleistocene sediments and
voleanics. Evidence of mountain glaciation and
periglacial activity is widespread, and the
glacial materials constitute the most serious
limitacion on bedrock mapping in the range.
Deposits 'younger than the Almo Pluton are
not discussed in this paper.

Green Creek Complex

The Green Creek Complex is defined by
stratigraphic position below Paleozoic meta-
sediments, by certain distince lithologic types,
and by the association gneiss-schist-amphi-
bolite. The unit is named for Green Creek on
the northeast side of Cache Peak where the
three rock types are well displayed. Two of the
samples used to date the unit were collected

from this arca (NTosection 12,1148, R 2410
The most widespread rock type, porphy
roblastic biotitc-quurt'/-plugincI;xsc«xnicmciini
goewss' (PL 1 fig. 1), upholds Cache ek, e
highest point in the region. Porphyroblog:
range from | cm to more than 6 cm in lengih,
No other unit in the area is o distinerivdd;
porphyroblastic. Associated with this gnes
bodies of plagioclase-quartz-biotite schist ut
lenses, pods, and sheets of quartz-plagroclse
hornblende amphibolite. Quartzite 15 les
widely distributed and absolutely indistinguish
able lrom quartzite in vounger rocks, Some
green quartzite can be identified as belonging
to the Green Creek Complex by its relationstie
to other map units. Exposures on Mount [lar
rison vaguely suggest that the anerss inrode’
the biotite  schise; probably many  of
amphibolite bodics reprrsent metimaorphosa:
basic sills and dikes vounger than the anciss.
The Green Creck Complex is equivalent ©!
the lower part of the [larrison roup of Fely?
(1956) and the entire [larrison Formation o
Stringham (1962) in the Raflt River Range. U
whole rock Rb-Sr isochron reported by Aror
strong and Hills (1967) indicates an age ol
least 2.4 buy. for schist and gaciss of the Cree
Creek Complex. Rocks of similar or greater aged
have been found in soathwesiern N fon G
(Giletti, 1966) and are widespread toward (]1(?
center of the North American craton. i

Busal Paleozore Uneonfornury

Green Creek  rocks  underlic the  Flin
Quartzite which can be traced throughout the
Albion and Raft River Ranges. and  clerr:
stratigraphic and structural evidence at sever)
localities shows the contact to be an uncon
formity. The exact contact is rarely exposed.’
and even when exposed the adjacent rocks un
usually so deformed that no sedumentary strue
tures are preserved, but mapping has demon
strated that Green Creek units are discordantls
truncated at the base of the Flba Quartziie,

The contact is best exposed in the Albion
Range in the cirque immediately northwest o
Cache Peak. Well-bedded clean quartzite with
a {ew interbeds of quartz pebble conglomerate. ;
but no basal conglomerate, overlies coare |
gneisses of the Green Creek Complex. Tens ol £
feet of reliet on the uncontormity arc evident: |
single beds may be followed (rom where they
lie only a few feet above porphyritic gneisscs 10

Un all rock names, minerals are given in order of
increasing abundance.,

AT gy
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!ihcrc they are more than one hundred feet
oo tham. This relation 1s not due o defor-
“in: pebbles in the quartzite conglomerates
ow only moderate distortion, mostly tatten-
‘1‘,
: {\p()\uru of lower metamorphic grade in
bl di plw the unconlormity \)le [n the
ot wandl ol Clear Creck Canvon of the Ralt
wver Runge, the contact is exposed for several
siles and dlspl’l\'b considerable relief, in har-
\()ll\ with the C\pcctcd erosional resistance of
xdu Iving units in the Green Creek Complex;
“w treas ace lilled with tens of Teet o quartz
Sbble and pebble conglomerate, Locally the
gl conglomerate s tn a schistose matrix at
;1 wp of what looks ke a metamorphosed
gcient weathered zone, and individual cobbles
e suretched so that {hcy weather out like
sotesque sausages. A few cobbles ol green
suartzae have been observed.

{ . .
nleozoic Metasediments
!

An wunbroken section of metascdiments ap-
goximatety 22,000 feet thick is exposed on
“ount Harrson and on the ridge extending to
e north, Relatively simple large-scale struc-

are, locally presery ed cross- bedding indicating
,unwrxphm facing, and good exposures have

Seritted the sequence ol units to be worked
St and the two tossil lacalities to be placed in

heir  proper stratigraphic  positions,  Facies

Chanses and the similar lichologies of several

s, particularly the thick quartzites, prevent
oy \rr.uwr\plm placement of some units
soleted by faults. Much of the rock exposed is
aastzite: distinetive Paleozoie rock types are

. arbonate rocks, which occur scattered through-

sut the section, quartz-muscovite schists, with
or without graphite, and iron-rich schists.
ptha Ouartzite, The most widespread and

best exposed unit e the region is the quartzite

4 the base ol the Paleozoic section. [t may be
qaced into Utah and, being massive, is a key
unit o structural and stratigraphic intecprera-
aons. 1t is well exposed in the hills, north and

s westof the (m\n()l 11ba?, lor which it is named.

Complete scetions are c.\poscd in the following

Cigcalities: NV, seetion 8, T13S, R25E; center,
cction 24, 1138, R24E; and S14, section |,

T4, R241 (tvpe section). The upper contact

~is drawn ac the base of the first mappable

2 Al local geographic names used in this paper are
ket from the 1:250,000 Pocatello 12 x 2% AMS map,
e 124,000 View, ldahe 7% minute quadrangle, and

. Anderson’s {1931) geologic map.

schistosc or calearcous bed. On Mount Tarrison
a basal member approximately 100 feet thick,
a very pure, medium-bedded, white quartzite
with sporadic white-quartz-pebble conglom-
crate lenses, underlies several hundred (eet of
somewhat grayer, rustv-weathering, medium-
bedded quartzite. Farther south this sub-
division is less evident. The green quartzites of
the Raft River Range (Felix, 1936) are mem-
bers of this formation. The Flba Quartzite is
commonly between 300 and 1000 feet thick,
but it thins to less than 10 fect on the small
clongate dome northwest of Cache Peak, muct
of the thinning being due 1o a facies change in
which Elba Quartzite interfingers with and
grades into muscovite-quartz schist of the
Conner Creek Formaticn. Somc of the
variability in thickness is perhaps due to de-
formation during mectamorphism, but cross-
bedding is commonly well preserved, indicating
everywhere that the formation is right-side up,
and not too strongly deformed.

Conner Creek Formation. A thick sequence of
mica schists, thin flaggy quartzites, and car-
bonate rocks, bounded above and below by
massive quartzites composes the Conner Creek
Formation, named for Conner Creck east of
Mount Harrison, The lower part of the for-
mation is widespread, good exposures being
found south of Conner Creek (sections 16, 17,
20 and 21, T13S, R2SE) and south of the Elba-

Oakley rmd on the west side of the Range
(xctlons I, 2, 1l and 12, T14S, R23T); the
upper part is cxposcd only oa Mount Harrison
near Lake Cleveland (sections 2 and 3, TI13S,
R24E).

Dramatic and abrupt changes in rock type
occur along strike, apparently due to facies
changes inherited from the time of deposition.
The top and bottom of the formation are
clearly defined by massive quartzites, and, al-
though the Conner Creek has undergone more
intense deformation during the Mesozoic than
have.any overlying or underlying rocks, the
large scale structure is relatively simple. The
lithologic changes along strike. including the
lateral transformation of muscovite-quartz
schists in the Conner Creek into Elba Quartzite
west of Cache Peak, cannot be explained as
having resulted from faulting or-folding.

On the east side of the range the lower
Conner Creek Formation is composcd of light-
colored, muscovite-K feldspar-quartz schusts,
interbedded quartzites (some strikingly green)
and sparse thin calcareous sandstones and car-
bonate rocks. Equivalent strata on the west
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side of the range contain muscovite-quartz
schists and quartzites ac the bases these grade
upward into graphitic staurolite-garnet-mus-
covite-quartz schist, tremohite-bearing marbles,
sandy dolomites wnd limestones, and quartzites.
Local magncute-chlorite-quartz schists may
represent metamorphosed siliceous iron forma-
rion. The upper partof the formation on Mount
Harrison is composed of Haggy quartzite,
sandv phlogopite marble, calcarcous quartzite,
and thin graphitie garee schise. The upper
contact is placed at the top af the last schist or
carbonate unit below massive thick bedded
quartzice of the Harrison Summit Quartzite,

On Mount Harrison the formation is ap-
proximately 1000 feer thick, but this is onlv a
crude estimate ol its original thickness,

“Harrison Summne Quurizice. Forming the
lw‘i west parts of Mount Harrison (seetions 4 and

T13S, R2415), and present only on Mount
Hnrrisnn 1S 4 massive qunrt'/.itc approximately
18300 feet chick. Where well exposed, as in
sections 6 and 7, 1138, R241, the quartzite
may be subdivided into a lower rustv-weather-
ing hall, and an upper grav-weachering hall.
The Harrison Summit Quartutc is ;.,anmll\
somewhat less pure and more irregularly bedded
than the Elba Quartzite. lenses of quartz
ocebble conglomerate and mica schist are scac-
tered throughout. The upper contact is drawn
at the base of the lowest schist or carbonate bed
ol the Land Creek Formation,

Land Creek Formation. Between the saddle
1.3 miles north of Mount Farnson (113, sec-
ton 32, T125, R24E} and the basin of Land
Creek on the west side of the Range (Flo,
scction 1, 1135, R23E, sections 6 and 7, T138S,
R24E) another unit characterized by schist and
carbonate that change along strike occurs be-
tween formations ol massive quartzite.

Near Land Creek the {ormation is a fairly
clean blue-gray limestone overlain by graphitic
staurolite-garne t-muscovite-gquartz schist. Only
three miles away, north of Mount Harrison the
only carbonate remaining in the section s
porphyroblasts of calcite in biotite-muscovite-
quartz schist near the base; overlving are
garnet and  staurolite-bearing,  biotite-mus-
covite-quartz schist {without graphite) and
micaceous conglomeratic quartzite interbeds.
The formation is approximately 1500 feet
thick. The upper contact is drawn at the base
of the sequence of virtually continuous
quartzite beds of the overlying Dayley Creek
Quartzite.

. Duyley Creek Quartzite.  The massive,
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maonotonous. thick quartzite that forms a g
ridge several mides long, north ol Mount fars
rison, is named for Davley Creck, a s
stream li“lt dl'ﬂins an area L‘I\tirl‘ly \\'i[h“i t
formation. The type section extends along
ridge from NIE L4, secton 32 to S\ 12
section 3 in T12S, R24E. A few thin leas!
of staurolite-garnct-bearing, biotitc-muscovie
quartz schist, and Dlue-gray limestone are i
ouly nterruptions of the thousands of feet &
medium- 1o thick-bedded  gray and - w
quartzite, generally fairly pure but tocall?
micaccous and sugary-weathering. Quari
conglomerates Lmnpnsul of grit to sl
pebble-sized clasts in o quartz sand natrix e
scattered through the tormuation,

The thickness appears to be about 70H0 feet
Fven though such a thick cuartzite in the md:
dle of a Palcozoic section raises problems
corrcl:mon. the great thickness could not hes;
result ol folding or faulting, Cross-bedding!
although uncommon, was afwavs upright, so the!
quartzite was probably cqually thick beior?
metamorphism. "

Cuassta Dolomite.  Named for the count:
within which the Albion Range lics, the Cassi 7
Dolomite is a distinet stratigruphic unit of ev:
ceptional importance to corrclations betwee
Albton Range rocks and Paleozoic rocks cle
where. On the ridge north of Moune [arrisor!
the formation consisis of 2000 fect of lighi-g
sugary dolomite, well exposed and uninte
rude by 1nvo[hgrluh(>loov INW L 4 secnen!
3. T128) R’-H) I'he basal contact s franvi
(lOﬂd]. a few vards of sandy dolomite anrm“'
clean dolomite from the unde rlving quartzites:
Less than a mile westward, in the footlulls ¢ ‘!
the range, several tongues ol pure whir
qu.lrt/l[c extend castward into the lower path
of the unit. but they [ail to reach the divide
The upper contact s placed at the base of che
first graphitic or calcareons bed of the mcri\m'
View Formation,

View fFormation.  Ovealving the sugane
dolomite s several hundred feet of (lxr' H
colored. graphitic, muscovite-quartz-calcit
schist and dolomitic quartz schist overtun by
thicker light-gray quartzite with  scatiero;
conglomeratic lenses and rusty staining onf
weathered surfaces. Lxposures of this andt
younger unics are so limited that no discussion
of lateral variability is possible. The upper con
tact is placed at the base of the lirst imestoncg
bed overlying the quartzite.

The View Formation is named lor the conrf
munity of View, in the irrigated lowlands ol thef
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b wgke River Phana few miles west of the area
" posure. Approximately 1200 feet ol strat
4 epresentin the type section (SW 1.4, section
o4 IS, R2Z4ED, one-third calcareous schisg,
de remaineder quartzite.
Cguirrht?) Formation. The uppermost {or-
. anon ol the metasediments north of Mount
fareson is corretated (see the following section
> i this paper) with the Oquirrh Formation of
iluly (1932), which has been recognized by
b the Ratt River Range 30 miles to the
outh and by Carr and Trimble (in prep.) in
die Deep Creek \ountains 438 miles to the cust.
The Tormation s composed predominantly of
: mestones, which range from pure, finc-grauned,
anoid-tragment, clastie limestones to gray
smestone marbles, and sandy micaceous lime-
qone marbles. Thin pure quartzites, carbon-
O gricnequartz black schists, ferruginous quartz
o andstones, and impure dolomites are present.
Sylore than 4000 feet of strata are present in the
sidee north ol Mount Harrison (section 34 to
ecton 230 TLLS, R24E). A Tault passing
drough the valley contuning the Albion-
urdey highway, close o the north edge ol the
i gap area, erminates the section. Marbles and
Caatzites Iving north ol the fault are not yet
wcclated with certmmney with any ol the d

W

fgnbcd i,
 Conmclation of the M ctusediments
© Spatigraphic, Tossil, and sotopic evidence

Lee that the thousands of teet of metasedi-
aents just deseribed are of Paleozowe age.
ilerences i tickness, tithology, and the tack
o dimgnostic tossils prevent correlation of

pccihic Adbion Range anits with others clse-
- wberes but the major relationships are not in
" doubt.

Two Fossil tocalities, shown on the geologic
. ATC HMPOrTnt. In the Coaner Creek For-
pation southwest ol NMount arrison morce
dun 20 specimens have been Tound that con-

Cain lragments ol echinoderm columns o a
Cwetched quartz-pebble conglomerate with a
i arbonaccous quartz siftstone matrix (P2,
< aes. Land 2). The calcite of the column [rag-
Caents has been leached out, leaving molds,

wme ob which show very [ine ribbing and the
"ve-fold symmetry ol the original columns,
Chich raneed rom 4 mo to L2 mm in diameter.
! seme columns have been noticeably {lattened
fond detormed, others lving parallet with the
" ortheast-trending lincation show virtually no
fgsortion, Every palcontologist who has ex-
i amined these specimens considers them Pa-
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leozoie. Unlortunately, nothing more precise
can be said, and an age of middle Cambean or
vounger is possible; a Precambrian age as pro-
posed by Anderson (1931), and commonly ac-
cepted, 1s impossible.

The Oquirrh(?) Formation {PL 3, figs. 1, 2,
and 3), has produced crinoid stem ragments
and silicified, poorly  preserved coral and
brvozoan fossils in blue-gray limestone, an
assemblage representative of the  Oquirch
Formation but hardly  diagnostic—merely
additional evidence of the Paleozoic age of the
metascediment section, These rocks, now con-
sidered Oquirrh Formation, but originally part
of Anderson’s Harrison Series, form the upper-
most unit ol a succession of comiormable
strata, beginning with the Flba Quartzite. The
fossitiferous upper Paleozote rocks were atlecred
by the same metamorphism that acted upon
the older rocks.

The Oquirrh(?) Formation of the Albion
Range is lithologically so like Carr and Trim-
ble's (in prep.) Oquirrh Formation (cherty and
sandy limestone with a few thin quartzite
beds), that the correlation scems reasonable. It
likewise resembles the Oquirrh of the Raft
River section described by Felix (1956). In
fuct the only notable contrasts between the
Raft River section, above the Lurcka Quartz-
ite, and the upper part of the Albion Range
seetion are the presence of the View Formation
and the higher metamorphic grade of the Al-
bion Range units.

The correlation of the View Formation is un-
certain, Lithologic similarity suggests a Missis-
sippian age, correlating with shale and quartzite
in the Manning Canyon Formation mapped by
Carr and Trimble (in prep.) This is the only
clastic unit containing thick shale and quartzite
above the Fish Haven Dolomite. The possibili-
ty remains that the View Formation is Devo-
nian in age, or even part of the Oquirrh Forma-
ton, In the Rait River Range, Pennsylvanian
Oquirch  Formation directly overlies Fish
I {aven Dolomite and no Devonian or Mississip-
plan rocks are present. Evidenty, during some
or all of this ume interval, the Albion Range
and the surrounding region was emergent and
undergoing erosion,

A unit of special value in correlation is the
Cassia Dolomite. Thick. pure dolomite overlies
a quarzite in the middle of Paleozoic sections
throughout the region: the upper Ordovician
Fish Haven, Silurian Laketown, and Lower
Devonian Jetferson dolomites overlie the mid-
dle Ordovician Swan Peak Quartzite in Carr
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and Trimble’s (in prep.) map area to the east,
and the Fish Haven-Laketown dolomites over-
lie the Swan Peak-Eureka Quarrtzite to the
south in the Raft River Range. Thus it would
appear reasonable to correlate the Cassia Dolo-
mite, which overlies the Dayley Creek Quartz-
ite, with the Fish Haven Dolomite and some or
all of the Lakerown and Jeiferson dolomices,

The Dayley Creck Quartzite below the
Cassia Dolomite must correlate with the Swan
Peak Quartzite of Carr and Trimble (in prep.),
at least in part. The Dayley Creck Quartzite
is so thick that more than Swan Peak equiva-
lenes may be included and there is considerable
uncertainty as to the correlation of the basal
beds. In the Deep Creek Mountains, the Swan
Peak Quartzite is more than 1000 feer thick,
and thickening westward. For an exact correla-
tion with the Dayley Creek Quartzite it would
have to thicken another 6000 feet in 50 miles—
asurprising and perhaps unlikely situation.

The total middle Ordovician quartzite sec-
tion in the Raft River Range is only a few hun-
dred feet thick. Field work just completed in
Middle Mountain only 6 miles west of the
Albion Range indicaces that the Paleozoic sec-
tion between the Idaho-Utah boundary and
Mount Harrison undergoes a facies change in
which carbonate strata (approximately lower
Ordovician  Pogonip  Group) are replaced
northward by increasingly sandy carbonare and
intertonguing quartzite. This would unply that
the Dayley Creek Quartzite is of Middle and
Lower Ordovician age.

Across the Snake River Plain, approximately
{00 miles north of the Albion Range, the
Kinnikinic Quartzite lies below upper Ordovi-
cian dolomite. Originally more than 3000 feet
of quartzite and subordinate interbedded shale
and carbonate rock (Ross, 1962) were included
in the formation, but recently the name Kinni-
kinic has been restricted to approximately 1000
feet of quartzite at the top of the section of
quartzites which includes thousands of feer of
strata, wncluding Middle Cambrian to possibly
Precambrian (Hobbs, personal commun,, 1968).
The upper part of the Dayley Creek Quartzite
probably correlates with  the Kinnikinic
Quartzite (restricted) and the remainder with
some of the underlying, unnamed strata.

The correlations of the Land Creek Forma-
tion and Harrison Summit Quartzite are uncer-
tain. One possibility is that the Land Creek
equals part of the Garden City Formation plus
uppermost Cambrian {ormations, and Harrison
Summit equals the Worm Creek(?) Quartzite

of Carr and Trimble {in prep.). This correinne
has the advantage that thickness relationshie
remain most reasonable, but present evidens
does not exclude the possibiliey thar boch for
mations are Ordovician.

None of the Albion Range QUartzites
notably feldspathic, and thus the quartzie
themselves provide no petrographic cluc to tex
any of the proposcd correlations.

The problem of the source of the thick Or
dovician quartzites in the Cordilleran cuetr
syncline has been discussed by Ketner (1966
and Kay (1966). The Albion Range Ordovicus
quartzites provide a conncction between
source of pure quartzite on the craton and e
cugeosyncline to the west. During Ordovicias
time thisarea may have been the site of a broai
channel between carbonate banks to the nort
and south; through this cliannel, clastics might
have passed fromi craton ro eugeosyncline.

The Conner Creek Formation muse, wit
the restriction provided by the fossils and it
stratigraphic position. correlate with some o
the Cambrian shale, limestone, and quartzie
section of Carr and Trimble (1963), and it mar
or may not include units as voung a4+ Ordove
cian Garden City Fornation,

The Elba Quartzite, a basal clustic unte, may
be correlated reasonably with the Brighan
Quartzite at the base of Carr and Trimble’
(1965) Palecozoic section, although it mav not
correspond exactly in age.

A most interesting and significant fact is that
younger Precambrian or Focambeian strat.
which occur in the Pocatcllo area to the cast
(Ludlum, 1942; Trimble and Schaefler, 1963)
and in the Pilot Range to the south (Blue,
1960; Woodward, 1967) and elsewhere in che
Great Basin (Condie, 1966), appear to be ab
sent in the Albion Range region.

One other line of cvidence concerning the
age of the Albion Range metascdiments is the
whole-rock, Rb-Sr isochron of ~600 m.y. for
Connor Creek Formation schists {Armstrong
and Hills, 1967). Although crude and subject te
uncertainties, this result is in satistying agree-
ment with the correlations discussed and can be
considered an independent confirmation of the
Paleozoic age of the rocks. The Albion Range
Paleozoic metasediments correlate with String-
ham’s (1962) Dove Creck Formation west of -
Dove Creek. The name Harrison should proba-
bly be abandoned because of present confused
usage and original composite character. The -
name Dove Creek remains a uselul designation!
for the group of formations composed of Pafeo-§




—4
|

P A e i it A8

T

northwest Utah-
PAlion Range region and i thus retaned, but
‘d to group status.

wpic metasediments i the

ametamorphosed Upper Puleozoic
{ Trecssee(P) Strata

f Sedumentury rocks of upper Paleozoie age are
L present i three areas, in fault conraer widh, and
5,(.'. crurally ov eriving, the metasediments. On
the woest side of the range, cast of the com-
’ e aity of Basin and southwese of Mount T larri-
con, several uare miles are underlain by well-
‘edded, alicrnating blue-gray limestone and
ipluc-gray.  hight  tn-weathering, calearcous
s andstone several thousand feet thick, generally
fg;pmm, east, and sctmmglv not amenable to
:subdivision. In the basin of Clvde Creck south
*of Mount Harerison is an arca of steeply dipping
dc;lmncd fimestone, cherty lumestone, and
bluck chert, Delormation and poor exposure
prevent subdivision into mappable formations.
; L)l‘ the northwest flank of the range, just south
~of the Albton-Burley highway is “another area
of poorly exposed and complexly deformed,
lu(\/ limestone and black chert.
These strata are lithologically 1dentical to

C Pennsvivanian and Permian strata of the Sub-

ferre Range 25 miles to the east (Larry Ry-
chener, 1963, personal commun.). The best cor-
celation, based on lithology alone, is that the
limestone and sandstone cast of Basin are Penn-

svbvanun or Permian (or both), and that the

nestone and black chert of Clyde Creck and

. the northwest flank of the range are Der-
RN

Favit-bounded  exposures of  olive-brown
shale with lenses of durk-gray limestone a few
miles north of the nuyp area are suspected to be
ot Trassie age, corrcfaung with the Trassic
Thavnes Formation present in the Sublette
Range. These are the youngest pre-orogenic
steata in the area.

ALMO PEUTON

Phe youngest rock unit of the gneiss-dome
Lumpig\ 15 a plutonic igneous mass that -
trades Precambrian and Paleozoic rocks, best
expused five miles west of the community of
Almo, where it forms the City of Rocks. This s
an arca of granitic tors, promoted in tourtst
literaure for its scenic splendor and historical
importance as a meeting spot for transconti-
acntal proneers. The most abundant rock types
are medinm-grained, hypidiomorphic-granular
muscovite adamellite, muscovite-biotite and
biotite  adamellite, and biotite granodiorite
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(PL A, hig. 1), A distinet zoning of this pluton is
evident—muscovite adamellite with unzoned
plagtoclase in the core, grades outward into
muscovite-biotite and biotite adamellite with
zoned plagioclase and, near contacts with
schistose inctasediments, biotite granodiorite
with strikingly zoned plagtoclase. Contacts be-
rween these gradational unitsare not mappable,
but the outer contact of the pluton is sharp
and cross-cutting (P 4, fig. 2). Cutting the
granitic rocks and nearby goeisses and schists
are dikes of pegmatitic, muscovite granite and
aplite. A few pods of muscovite-quartz-K feld-
spar pegmatite occur within the pluton.
LExcept for a foliated biotite granodiorite
stock that intrudes lower Paleozoic strata on
the edge of the map area west of Cache Peak,
the granitic rocks and dikes are undclormed.
The exceptional stock may be an older intru-
sive, but it is not yet dated. The undeformed
granitic rocks have been dated as 30 m.y. old
(Oligocene) by Armstrong and Hills (1967).

MAJOR STRUCTURAL FEATURLES

The large-scale structure is outlined by mas-
sive quartzites, which preserve sedimentary
bedding and cross-bedding. Most spectacular
are the four large domes, from south to north:
Moulton dome, City of Rocks dome, Inde-

-pendence Lakes dome, and Big Bertha dome

(Figs. 2, 3 and 4). Extending northwest from
the domes are smaller domes, noscs, and syn-
clines. The northern extension of Mount Harri-
son is stratigraphically important but struc-
turally simple: a homocline dipping northwest
to north and broken by north-trending faults.
On the tlank of the range west of Mount [arri-
son is a complex of low-angle normal faults with
badly broken upper plates of metamorphosed
Ordovician strata. The youngest faults in the
Albion Range juxtapose nonmetamorphic up-
per Paleozoic and metamorphosed Palcozoic
strata in three areas,

The three southern domes are actually sepa-
rate culminations on a NNE.-trending anti-
cline. There is only partial closure between
these domes, so that Precambrian rocks may be
traced continuously from one to another. The
eastern flank of this triad of domes is remarka-
bly straight, showing no deflection at ail be-
tween the Independence Lakes and City of
Rocks domes. The Big Bertha dome lies on the
trend of the others but is 1solated from them
by a deep syncline and is elongated east-west,
paralleling the trend of the even more elongate
dome that forms the Raft River Range in Uzah.
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Figure 3. Structural profiles foe the Albion Range. Ha
ate
rock
The smallest dome, the Moulton, closessouth  Cache Peak are two prowiancent northwes PO~
of the Utah-ldaho tine as shown on the map by trending anticlinal noses, the second showing : finw
the Stanlord Geological Survey (R, R Comp- smadl closure. A parallel tighe synctine with Lot
ton, 1965, personal commun.). Tertiary adamel-  vertical to overtured southwest limb lic i
lite intrudes Precambrian cocks in its core pro-  southwest of the northern nose. Parallel. more (1o
ducing a garbled, difficilt-to-map mélange of  open synclines lic on both sides of the southert pos
blocks floating in granitic rock. nose. The southernmost ol these synclines ety
The largest dome, the City of Rocks dome,  comes exceedingly tight and deep below the: pas
is subdivided by a ridge of Precambrian rocks  upper contact of the Elba Quartzite and Tormed
which separates two culminations of the Ter- the divider which separates the City ol Rocky pui
tiary granitic body, the southern one forming — and Independence Lakes domes, Al these inter | (ion
the City ol Rocks, the northern one an arca mediate scale structural features appear 0§ pa
referred to as The Castles. The culminations  change character markedly from once straw§ \
are the only arcas i the range where sillimanite  graphic level o another. Apparently, el t
has been found. Along the western side of the  schistand carbonate units, being less competeni s 1
dome 1s a complex arca where the Tertiary  than the massive quartzites, ook up much ott 4]
Pluton intrudes and engulfs Precambrian, and  the strain resulting {rom diflerential movement?
even Paleozoic strata. In some isolated xeno-  of overlving and underlying rocks, thus leading? P
liths the source rock is indeterminable; this  to the development of disharmonic major 1()I(ls-§ e
hardly allects the over-all structural pattern,  The greater structural complexity o the westernd qq
however, side of the chatn of gneiss domes is presumabiv™ oy
No Tertiary granite is exposed on the two  a direct consequence of the westward increae’  of
nocthern domes. The Independence Lakes  in metamorphic grade and hence westward de Fise
dome is cored by Green Creek adamellite with  crease in material strength. ' tu
onty small pods and blobs ol schist and am- The important faules shown on the map ".il_l COl
phibolite. Topography and some moderate  appear to postdate the metamorphic recryseal - o
structural bumps and ripples are responsible for lization and are structurally relatively voung. ol
the pattern shown by the Precambrian-Paleo-  Armstrong and Hills (1967) concluded on the his
zoic contact on the northwestern flank ol the  basis ol K-Ar dates that the metamarphic
dome. Exposures of the Precambrian core of the  fabrics are at least $0 m.y. old, but that diffu- do
Big Bertha dome are about equally divided sion and recrystallization resulting in loss of 0 4
between gneiss and schist with amphibolite  radiogenic argon continued in some arcas until on
S 3 . & " D S
pods. The Big Bertha dome, although slightly 30 m.y. ago. Thus these faults are at lcast ro
clongate cast-west, is the most nearly ideal voung as Late Cretaceous, and most probabiy co
domical structure 1o the ranges on all tlanks the  Tertiary, in age. The fults oo the cast side ol s
metasediments dip away approximately 20 the range all dip steeply with small, normal e
degrecs. displacement. The faults on the west side dip A
West of Mount [Harrison and northwest of - low angles (10 to 20 degrees), but all may be i Wi
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™ nestone and sandstone which lies immediatety

rerpreted reasonably us normal (relative move-
ment of upper plate downward and westward).
The nearly (lat fault contactobupper | Palcozoic
mmu and chert with Cambria 1
ad schistin the Lnur U[ th
Clyde Creek requires L\pL.n.l-
qon. The contrast ol mu.xmor shid arade in
! oypper and l()\\u plates suggests that 1t is relas
; md\ vouny. The \unplur explanation would
Jpper Lo be that the rocks have shid toto place,
nmpdlul by gravity, at a recent date, This
would be u)mpmlwk with their present position
i structural and topographic tow, with the
: wmplcx internal defornmation (steep dips and o
< suggeston ol imbrication), and with the nearly
it .lL.lludL of the fault, and brecctation associ-
3 ged with i The most fikely source ol these

apocks was the top of the structural block com-

by Puscd ol unmetamorphosed upper Paleozow

Ya ¥ the west.

':ies*&,' Hazzard and Turner (1957) and Misch

re o, {1960} have interpreted the faules which juxra-
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L xu'mnxl dédollement lhrm( Prolita-
sion of ths alternative must await
publxmmm ol thar observations and explana-
ton of the genesis ol structures considered to be
parts ol the décollement.

VINOR STRUCTURLES

Penctrative deformation has produced sever-
al gencrations of lubric clements in the meta-
morphu rocks. Tt s possible to recognize relict
Precambrian structures in the Precambrian
rocks and several fabric systems ol Mesozon
age that occur in both Precambrian and Dale-
oroie rocks. The oldest Mesozoiwe structures,
of northeast trend, were relolded during the
rse of the domes, Northwest-trending strue-
tures lormed during penctrative deformation
concurrent with, and following, the rise ol the
domes., In a few restncted arcas structures are
observed that formed late in the metamorphic
history as the rocks cooled.

In the more deeply disseeted three southern
domes, o foliation siriking generally cast-west
and dipping south s developed i Precambrian
gnetss and schist; it does not appear in younger
rodxs. This foliation is locally paradlel wich
composttional bunding in the rocks, and be-
ween the City of Rocks and Independence
takes domes this banding, including a sheet of
amphibolite, can be traced up to the contact
with Paleozoic quartite, where ieis abruptly
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and discordantly terminated. lcre, as the con-
tact is approached, the foliation parallel to the
banding 1s obscured and replaced by vounger
loliation parallel to the Palcozoic bedding.

This suggests that the cast-west foliation is a
relict Precambrian structure that has survived
Mesozoic deformation. Anv lincar structural
clements of Precambrian age present, must
have northease trends and be separabic from
the Mesozoic structures.

The oldest Mesozoie struciures are a {olia-
tion parallel to bedding and hoeur clements that
trend NI o NN The finear features include
muneral lincation, streaking, crinkles, chevron
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folds and axes of disharmonic and similar {olds,
which have cast-dipping axial planes and axwl-
plane foliation. These older elements are well
preserved only on the eastern and upper parts
of the domes. Few examples are known from
the western side of the range, where vounger
structures transpose and obliterate older ones.
The foids and lincar clements of this generation
have been folded by the doming and thus are
older.

The most intense small-scale deformation
that affected the Albion range rocks produced
NW.—to—WN\V:trcnding folds and lineations,
which are most prominent on the west flank of
the range, but which also occur on the east side
ot the Big Bertha dome. Fold styles range from
isoclinal to broad and open. Mineral lineation,
streaking, crinkles, and mollions are linear
features formed during this episode. Axial-plane
loliation associated with folds of this trend is
well developed, and in areas of schistose rocks it
locally becomes dominant, obliterating all
carlier structures. Most folds of this trend are
overturned to the northeast (clockwise, looking
down the usual westward plunge) wich axial
plane foliation dipping southwest approximate-
ly 25 degrees. In some arcas [olds of northwest
trend are overturned  southwest  (counter-
clockwise, looking northwest) and the foliation
dips northeast. These may represent a separate
generation, but they scem inseparable from
other folds of the same approximate trend, ex-
cept on the basis of overturning.

Folds of northwest trend with southwest-
dipping, axial-plane foliation are developed in
Dove Creck strata on both sides of the Big
Sertha dome, tind the axial planes are approx-
tmately parallel in the two areas. This can be
true only it these folds are younger than the
doming. The northwest trend of noses and
synclines parasitic to the domes would appear
to indicate that the stress system that produced
the NW.-trending minor [olds was active at the
tme of doming or at least during its later
stages. The northwest-trending structures are
considered to be in part contemporaneous with
the growth of the Big Bertha dome but out-
lasting it in tume of development. By extra-
polation this interpretation is applied to all the
domes.

The only important younger structures are
[racture cleavage of NE. strike and NW, dip
in the metasediments above the Ordovician
quartzites, and scattered kink bands with steep
dips trending more or less parallel with the
range. Both of these structures are clearly as-

I
;

{

{

sociated with the retrogression ol metamorphic
mineral assemblages in the rocks atfected.

THE CONNER CREEK FORMATION,
A ZONE OF MAXIMUAS
DEFORMATION

During the mapping and structural analysis,
it has become evident thar the Green Creek
Complex is less deformed than the Conner
Creek Formation. In the Green Creck Com
plex, Precambrian f{abrics and structure are
well preserved, except close to the contace with
Paleozoic rocks. In contrast, the Conner Creek
Formation shows intense internal delormation
by several generations ol Mesozoic structures.
including  small scale  isoclinal tolding und
locally complete transformation of older into
vounger {oliations.

Thus, deformation gradually increases with
depth in the stratigraphic section, reaching 2

;maximum in the Conner Creck schists and .

«carbonate rocks. Then, in sudden contrast the
deformation decreases—the, Elba Quarrtzite is
only mildly deformed, only near the top of the
Dre

‘recambrian is the foliation transposed o near
parallclism with the oldest Mesozoic foliation. :

Farther down, in the Green Creek Comples,
the Precambrian foliation is preserved un-
changed. This change in degree of deformation
occurs in spite of a continual increase of tem-

perature with depth, as indicated by the first -

appearance of sillimanite below the base of the
Elba Quarrzite.

The premetamorphic state of the rocks miy
reasonably explain this. The Green Creek
Complex was present as amphibolite facies
metamorphic rocks, alrcady largely dehy-

drated. The Cambrian and younger strata were °
water-saturated shales, carbonate rocks, and

clastics. During progressive metamorphism the
Green Creek rocks would have been only muld-
ly affected, eventually returning to the pres-
sure-temperature conditions under which they
were originally crystallized and in the process

having undergone negligible dehydration and -

probably few, if any, changes of phasc assem-

blage. In contrast, progressive metamorphism ¥
of the overlying sedimentary rocks would have

triggered many dehydration reactions, and
reactions  between phases—probably while
fluid pressure  approximately equaled  total
pressure.
! D\iLLO&J?ngrCSSIV'C mctnmorph.lsm the sedi-
{ mentary rocks would thus have lictle strength
and would be readily deformed while the older
crystalline rocks, in spite of their higher tem-
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perature, would remain much more competent. ,
\s the older” rod\s rose in domes, or moved‘;
en masie in any ,direction, the stresscs 'msmg;
would be accomim@dated by strain concen- |
rrated in the softer, water-sawurated sediments, {
aarticularly the Connét Creck Formation. In }
this sense, the Conner (‘ru.l\ Formation may be |
mterpreted as an \b_;ghcrungszonc that re- |
sponded to relative movements of the deep- *
wated crystalline rocks and the cool and rela- |
ively competent cover of upper [Paleozoic
scrata. Successively higher zones of weak strata

presumably also yielded  preferentially  to
1 stresses, but not to the same extent as did thc,/
Conner Creek Formation. -

TVET. \\IORI’IHb\[

Vithin the 250 square miles of exposed meta-
morphic and plutonic rock in the Albton
Range, the grade of metamorphism varies con-
sderably, increasing with stratigraphic depth,
and [rom east to west. Moderate impediments
«0 tracing the grade changes are the abundance
ol quartzite and quartz-mica schist that lack
diagnostic mineral assemblages and the com-
positional facies changes that occur in pelitic
ind carbonate units, which contuse the effects
ol ch;mgcs in pressure and temperature.

The pelitic and carbonate rocks of the lower
part ol thc Conner Creek Formation show that
aicts imorphism increased from east to west. On
the castern sides ol all the domes, the only index
mincrals associated with quartz and muscovite
are garnet and chloritoid. The common mineral
ssemblage is biotite-muscovite-K  feldspar-
auartz; - dolomite-muscovite- -quartz is stable.
These rocks are in the greenschise facies. Fxact-
fv correlative (but not compositionally identi-
cal) strata west ol the domes contain assem-
brges such as kyanite-staurolite-garnet-mus-
covite-quartz, talc-calcite - quartz -dolomite,
tremolite-quartz-calcite, and phlogopite-plagi-
ocluse-muscovite-quartz-caleite; these are lower
anphibolite fucies assemblages. Going strati-
graphically upward on the west side of the
rnge, greenschist facies assemblages are again
aweountered above the Dayley Creek Quartz-
ite. At one notable locality, near the middle of
the Davley Creek, staurolite crystals in garnet-
muscovite- qlm'tz schist attain a lengthof 6 to 7
wehes (PLL g, 2)5 this s virtually the last ap-
pearande of staurolite Hmng np\vard strati-
craplucally,

Cihe Green Creek Complex is within the
facies, usual assembluges being
;.nnvtwnuscovi(c-bimirc—;)l:xgi()clusc—quurtzand

‘nuplnl)()lllc
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quartz-plagiociase-hornblende.  The highest
grade rocks are encountered in the City of
Rocks dome. In its west-central portion (as
would be expected with east-dipping isograds),
cordierite, andalusite, and sillimanite occur.
Near the center of the area enclosed by the sil-
limanite isograd, the assemblage sillimanite-
muscovite-quartz-K feldspar indicates that the
second sillimanite isograd is reached. The
cordierite, andalusite, and sillimanite are re-

i stricted to the roof pendants in the Almo

Pluton and may be either relicts of the Meso-
zoic regional metamorphism or products of
contact metamorphism; sillimanite has not yet
been found along the outer contacts of the
Pluton. In fact, no observed contact with Pre-
cambrian adamellite, schist, and quartzite
shows evidence of thermal contrast betwecn
pluton and country rock. Hornblende-diopside
scarn a few [eet thick was produced in one area
where the pluton contacts Paleozoic limestone.
There appears to be a gradation from higher
pressure metamorphism in the northern part of
the range where kvanite and staurolite are as-
sociated, to lower pressure and higher tempera-
ture in the City of Rocks dome where cordier-
ite, andalusite, and silimanite occur, and no
staurolite or kvanite has been observed.
Recent experimental data can be related to
these observations to derive a more exact
pressurc-temperature history. The pelitic rocks
above the Elba Quartzite north of Cache
Peak contain kysnite, staurolite, and garnet.
Associated carbonate rocks contain tremolite
and talc. Expertmental data for dolomite plus
quartz producing talc and for chioritoid pro-
ducing staurolite in the stability ficld of kyanite
(Metz and Winkler, 1963; J. Ganguly, 1967,
personal commun.) lead to an interpretation of
temperature slightly above 350° C, with pres-
sure at least 4.5 kilobars. The absence of silli-
manite and diopside indicate the temperature

did not exceed approximately 380° C (Metz
and Winkler, 196+4; Newton, 1966a). To the
south, where cordierite, andalusite, and sil-

hmamtc occur, the pressure must have been
somewhat lower than 4.2 kilobars (Newton,
1966a, 1966b). At the time the Almo DPluton
was emplaced, the pressure must have exceeded
approximately 3.5 kilobars, at a temperature
close to 650° C (intersection of the muscovite.
plus quartz-dehydration curve of Evans ([1965]
and the minimum melting temperature of
granite curve of Tuttle and Bowen [1958)).
The change in pressure at the base of the
Palcozoic section from north to south of Cache




AND DEFORMATION

Armstrong and lansen (1966) reviewed the

ble, then to yield and become the active thrust
sheet itsell. On a larger and much slower time
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Peak may be a direct conscquence ol the south-  cevidence available for dating the regional meni s
ward thinning of the Ordovician and Cam- morphism in the castern Great Basin, and [
brian(?) quartzites, the magnitude and direc- Armstrong and ills (1967) have presented m
tion of change being reasonable, Alternately,  geochronometric data relating o the Albion Co
there may be a diticrence in the age of the  Range. In 2 regional context. the metamor- ter
index minerals, the lower pressure-higher tem- phism actonipanicd by deformation, must he "
perature assemblages being associated with em- vounger than Trussic and Jurassic(?) srraw m
placement of the Almo Pluton in middle  that occur in conformable succession above i
Tertiary time when the area was less deeply  Palcozoic strata. In the Albion Range itself, all tie
buried than during the Cretaceous. that can be said is that the metamorphism asso- R
The pressure inferred above (4.5 kilobars,  ciated with the deformation that procuced 1he B
cquivalent to a depth of 35,000 feet) is not oo northwest-trending fabric cloments must be P
unreasonable, The over-alf stmplicity of the re- younger than the Triassic(?) sedimencs and at ah
gional structure suggests that the only cover ~least as old as 80 muy. This was the oldese K-Ar f(y
present during metamorphism was (he undup- date reported by Armstrong and il (1on7y - to
ficated Paleazoic and  Mesozoic stratigraphic  for rocks contaming the voungest penctrative - y
column somewhat thickened by folding. The  fabric clement, This Cretaceous date s in ac- gt
metasediment section above the Elba Quartz cord with evidence elsewhere in the regon - g
e exeeeds 20,000 feet in thickness, and to this dicating a culmination of metamorphism before
must be added ad lease 15,000 feer of Pennsyl-  Early Cretaceous time. Future work must be | I
vasian and Permian strata and an unknown  directed toward narrowing  these  imyprecise i
thickness of Mesozoic. With a minimum thick-  time brackets for the synkinematic stages of re- ih
ness of 35,000 fect, and 2 probable greater  gional metumorphism. i I
thickaess during the Mesczoic, it appears pos- Metamorphic recrystallization withour de- i
thie that the stratigraphic cover was the only  formation may have continued in rocks now St
cover, exposed at the surlace until as recently as 30 3
Why is there metamorphism here in the  million years ago (the youngese K-Ar dates for 0.
Albion Range and reluted areas.on strike to the metamorphic rocks reported by Armistrong and M
northeast and southwest, but not nearly to the [ hils, 1967). Tt is thus nccessary to keep in th
same extent to the cast or west? The present  mind that synkinematic metamorphism  oc- n
working hypothesis is that these areas, now  curred much earlier than the Jase metamorphic Cre
the sites of amphibolite facies regional meta-  recrystallization. The time span of synkincma- co
morphism of Cordilleran geosynclinal sedi- ¢ metamorphism is, however, what is of most "y
ments, were, by the beginning of the Mesozoic, interest in understanding the structural history at
the most deeply buricd. They were buried  of the Albion Range and the region in which : T
during the fater half of the Paleozoic and early it lies. It was during this time span (Triassic(?) | e
Mesozoic by clastics arriving from arcas larther  to 80) m.y. ago) that the northeast-trending at
west undergoing orogenic deformation(Antler  (olds, domes, and northwest-trending folds hi:
and Sonotna orogenies). As a consequence of  were {ormed. f arg
these orogenies, lower Paleozoic straca to the ;\Ithough there is widespread evidence for ! pla
west of the metamorphic belt were near, even Jurassic regional metamorphism in the Basin : roc
at, the surface. To the east of the metamorphic  and Range region, it does not rule out the pos-
belt, the total Palcozoic accumulation, on the sibility  that active metamorplusim and  de- : o
average, was less, Thusin the metamorphic beft  formation in deeper rocks may have begun Ly
uself a thick blanker of material—the clastic  carlier and continued until well into the Crera- ; rut
product from Palecozoic orogenies—resulted in ceous, perhaps even later, In the castern Cireat ¢ T
greater heating of the buse of the Paleozoic, [f Basin- metamorphism may have shifted case- ih:
the depih ol burial in the Albion Range  ward following the shift of thick clastic accu- nu
reached 50,000 fecr, 2 typical geothermal  mulations as orogenies advanced successively ’
gradicnt of 30° per km would bring the temper-  toward the craton. Ru bev and Fubbert (1959) Lo
ature to approximately 570° C——and the re- have described how the advance of successive il
gional metamorphism now  observed  would thruse sheets may be controlled by fluid pres- G
have been produced. sures built up by clastics croded (rom the active ]
TIME SPAN OF METAMORPHISM sf_}ccts so that cach sheet, shedding debris (()r:
ward, causes the area in front to become unsca




scale. involving the buildup ol heat in deeply
buried sediments, older orogenic deformation
7 have predestined newer Orogenic zones —
Cownosuecessively outward, mothe present case
toward the craton, The Jurassic clastic wedge
mav have been the cover that caused the base-
ment cast of the Jurassic metamorphic belr ro
become warm and to tail, leading to the forma-
ten of the Cretaceous fold and thrust belt.
Fhe metmmorphic rocks deformed synchronous-
bt the fold and thruse belt may not vet be
exposed for our examination in this region, al-
though they may be exposed clsewhere in the
Cordillera, Tor example, i the Selkirk Moun-
s of Brivsh Columbia {Wheeler, 1960).

SUMNMARY

A possible summary ol the geologie history
would start out with the burial of'a 2.5 b.yv.-old,
Precambrian crvsialling complex, beginning in
Cambrian tume. By the end ol the Paleozoic
the complex would have reached a depth ot
newrhe 40,000 feet or more, and by the begin-
ning ol the Jurasie o depth of approxumately
SO0 teer. With o geothermal eradient of
0 : ‘
Malcozowe would have already excecded 350°,
Meramorptusin may have staried even belore
the cad ot the Paleozoie. Delormation occurred
mosdy durng the Jurassic and at the same time
croson began stowly 1o thin the stratigraphic
cover, Recrvstallization and perhaps growth of

stkmenatie” continued

_epih through the Creaccous and inco the
Ternary, Rocks acar the buse of the Paleozoic
cction were sudl wanm enough o lose their
srgen durmnyg the early Tertiurey, although
bighior sieata had coolied sutheienty so that
arven ditfusion had ceased. At the time of em-

N the temperatuee at the base ol the

porphyroblasts,

phicement of the Almo Pluton the Precambrian
rocks were stll quite deep (~40,000 feet).

Subsequent uplift, which brought the rocks
to the surface tor observation today, must have
been exceedingly rapid =1 minimum average
sate of uphift of .5 mm per vear is necessary.
This s i dramatic contrast o the slow uplilt
tie peeceded emplacement ol the stock (<.05
i per vear),

The stratgraphic and seructural incerpreta-
ton presented i this paper represents a sig-
miicant departure from conventional concep-
tions ol the geology of this portion of the Cor-

SUMMARY
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dillera. Until the work of Misch (1960), Misch
and FHazzard (1962), Thorman (1962, 1965),
Woadward (1964), Nelson (1966), Armstrong
and Hansen (1966), and [oward (19664 and
L966D), the importance of regional metamor-
phism in the castern Great Basin was seriously
neglecred. In the past, attention was focused on
the widespread unmetamorphosed. fossiliferous,
Paicozote strata. All meramorphically higher-
grade arcas were automatically conadered to be
exposures ol Precambrian metamorphic rocks,
as represented on the recent Tectonic Map of
the US. {Cohee and others, 1961), and the
geologic maps of Nevada (Webb and Wilson,
1962), Utah (Stokes, 1963), and [daho (Ross
and Forrester, 1947). The situation is now being
cectified and the Albion Range region may now
be added as another area where regional meta-
morphism of Palcozoic strata has been unusual-
ly intense, reaching the highest stratigraphic
level yet reported in the Great Basin miogeo-
syneline,

No nappe strictures other than the fold on
the south side ol the Raft River Range have
been recognized, but mantled gneiss domes are
well exposed and o small-seale metamorphic
fabric is regionally developed. Cneiss domes in
the western Cordillera are by no means some-
thing new, but their frcqucncy has only re-
cently become evident—in southern California
(Johnson, 1957; Lanphere and others, 1964), in
central Idaho (Dover, 1968) and in Briush Co-
fumbia (Reesor, 19637 Wheeler, 1963, 1966).
As work continues, additional published de-
seriptions are to be expected.

T'he recognition of a complete and somewhat
unusual Paleozoic seetion is also important, for
this region is a blank, us tar as knowledge of
lower and middle Paleozoic rocks is concerned,
on all paleogeographic maps. The area is excep-
tional for the recognition and dating of an an-
cient Precambrian basement far within a
Palcozoic mobile belr.

Adtitional work will be necessary 1o bracket
more precsely, if possible, the chronology of
deformation and metamorphism so that an
exact comparison of history with the adjacent
fold and thrust belt will be possible—it may be
possible ultimately to decide what has hap-
pened to cause the contrasting stvics of defor-
mation within, and ar the edge of, the Cordil-
leran geosyncline.




vt i e

e T i [

e

A oW e S A R

P

e

R. L. .\RMS'I'KONG—*A\[A\.\J'!'Llil) GNEISS DOMES, [DATO

REFERENCES CITED

Anderson, A. L., 193], Geology and mineral resources of castern Cassia County, [daho: L1 ho 1
Mines and Geology Bull. 4, 29 p.

— 1934, Contace phenomena associated with the Cassia batholith, Tdaho: Jour. Geology, v 42, .
392,

:\rms(ron%, F.C.,and Oriel,s. S., 1965, Tectonic development of Muho-\\"\.‘mning thrust belt: Ay, v
Petroleum Geologists Bull., v, 19, p. 1847-1866.

Armstrong, R. L., 1968, The Sevier orogenic belt in Nevada and Ctah: Geol. Soc. Amerien Buif | v
p. 429-453,

Armstrong, R. L., and Hansen, E. C., 1966, Mct;lmnrphic infrastructure in the castern Cirear By
Am. four. Sci., v. 204, p. 112-127,

Armstrong, R. L., and Hills, F. A., 1967, Rb-St and K-Ar geochronologic stdics of mant fed cneie don:
southern Idaho: Earth and Planetary Sci. Leteers, v. 3, p. LH=124,

Blue, D. M., 1960, Geology and ore deposits of the Lucin mintg districr, Box Eler County, Ui,
Elko County, Nevada: M.S. thests, Utah, Univ., Sale Lake City, Utah.

Carr, W. J., and Trimble, D. E., in prep., Geology ot the Rocklund amd Arbon Quadrannaies, s
U S, Geoll Survey Bull,

Churkin, Michael, Jroy 1962, Facies across Paleuzoic miogcosynclinal margia of central tdaho: v
Assoe. Petroleum Geologists Bull., v. 16, p. 569-591.

Cohee, G. V. and others, 1961, Tecronic map of the United States: U, s, Geol. Survey.,

Compton, R. R., 1968, Metamorphosed Palenzoic scquence in the Rult River-Grouse Creek ares, Uy
(ubs.): Geol. Soc. America Spee. Paper 101, p. 296.

Condie, K. C., 1966, Late Precambrian rocks of the northeastern Great Basin and viciiey: Jour, Geologa
v. 74 p. 631-636.

Dover, J. H., 1968, Bedrock geology and tecronic history of the Pioncer Mountains, Custer and Bl
Countics, central Idaho {abs.j: Geol, Soc. America Spee. Paper 101, poosoL,

Eskola, P. E., 1948, T problem of mantled gneiss domes: Geol. Soc. London Owart. Jour., v (R
461-474.

Evans, B. W, 1965, Application of a reaction-rate method to the breakdown equilibria of muscovite an.
muscovite plus quartz: Am. jour. Sei., v. 263, p. 647-667.

Felix, C. E., 1956, Geology of the eastern part of the Raft River Range, Box Flder County, Uiah: Ui
Geol. Soc. Guidebook to the Geology of Utah, no. 11, p. 76-97.

Gilewi. B. J., 1966, Isotopic ages from southwestern Montana: Jour, Geophys. Rescarch, v, 71op. 4020
+036.

Gilluly, James, 1932, Geology and ore deposits of the Stockton and Fairfield quadrangles, Urah: U, s
Geol. Survey Prof, Paper 173, {71 p.

Hague, Arnold, and Emmons, §. F., 1877, Descriptive geology: U. S. Geal, Exploration 40th Parallel,
v. 2, Prof. Papers Eng. Dept. U. 3. Army, 390 p.

Utah and northeastern Nevada: Geol. Soc, America Bull,, v, 68, p. 1829,

Howard, K. A., 19664, Large-scale recumbent folding in the metamorphic cocks of the northern Rubn
Mountains, Nevada (abs.): Geol. Soc. Amcrica Spee. Paper 87, p. 210,

Hazzard, J. C., and Turner, F. E., 1957, Décollcmcnt-typc overthrusting in south-cenrral ldaho, north-

western

—— 1966b, Structure of the mctamorphic rocks of the northern Ruby Mountains, Nevacla: Ph.D. thests,
Yale Univ., New Haven, Cona., 170 p.

Johnson, B. K., 1957, Geology of a part of the Manly Peak quadrangle, southerq Panamint Range, Cali-
fornia: Calif. Univ. Pubs, Geol. Sci., v, 30, p. 353424,

Kay, Marshall, 1966, Comparison of the lower Paleozoic voleanic and nonvolcanic geosynclinal belts in
Nevada and Newfoundland: Bujl, Canadian Petroleum Geology, v. 14, p. 579599,

Ketner, K. B., 1966, Comparison of Ordovieian cugeosynclinal and miogeosynelinal quartzites of the
Cordulleran geosyncline: U. S, Geol. Survey Prof, Paper 550C, p. 54-60.

Lanphere, M. A, Wasserburg, G. J., Albee, A. L., and Tilton, G. R., 1964, Redistribution of strantium
and rubidium isotopes during metamorphism, World Beater Complex, Panamint Range, California,
Chap. 20 1 Isotopic and cosmic chemistry: Amsterdam, Netheriands, Narth-TTolland Publishing Co.,
p.269~320.




REFERENCES CITED 1313

~

Ludlum, J. C., 1942, Precambrian formation at Pocatello, Idaho: Jour. Ceology, v. 40, p. $1-95; v. 30,
p. 85-95.

Metz, Po W, and Winkler, 1. G. F., 1963, Experimentelle Gestetnsmetamorphose— VI Die Bildung
von Tulk aus Kieseligem Dolomit: Geochim. et Cosmochim. Acta, v. 27, p. 43[—457.

—— 1964, Lxperimental investigation of the formation of diopside from tremolite, calcite, and quartz:
Geochenustry International, v. 1, p. 388-339. )

Misch, Peter, 1960, Regional structural reconnaissance in central-noctheast Nevada and some adjacent
areas: Observations and :nterpretations: Intermountain Assoc. Petroleum Geologists Lith Ana. Field
Conf. Guidebook, p. 1742,

Misch, Peter, and Hazzard, J. C., 1962, Scratigraphy and metamorphisin of late Precambrian rocks in
central northeastern Nevaduand adjacent Utah: Am. Assoc. Petroleum Geologists Bull., v. 46, p.
289-343.

Nelson, R. B., 1966, Structural development of northernmost Snake Range, Kern Mountains, and Deep

? Creek Range, Nevada and Utah: Am. Assoc. Petroleum Geologists Bull., v. 30, p. 921-951.

Newton, R. C., 19663, Kvanite-andalusite equilibrium {rom 700° to 800° C: Science, v. 153, p. 170-172.

—— 1906b, Kyvanue-sdlimanite equilibrium at 750° C: Science, v. 151, p. 1222-1225.

peace, F. S., 1956, Fhistory ol exploration for ol and ¢as in Box Elder County, Utah and vicinity: Utah
Geologicad Saciety Guidebook to the Geology of Utah, no. U1, Geolooy of parts of northwestern
Utah, p. 17-31.

Piper, AL M., 1923, Ceology and water resources of the Goose Creek Basin, Cassia County, Tdaho: ldaho

i Bur. Mines and Geology Bull. 6, 78 p.

Reesor, J. E., 1965, Seructural evolution and plutonism in Valhalla gneiss complex, British Columbia:
Canada Geol. Survey Bull, 129, 128 p.

Ruberts, R. ], and Thomasson, M. R., 1964, Comparison of late Palcozoic depositional history of northern
Nevada and central {daho: U. 8. Geol. Survey Prof. Paper 475 DD, p. [-6.

Russ, C. P, 1947, Geology of the Borah Peak Quadrangle: Geol. Soc. America Bull., v. 38, p. 1085-1160.

. —— 1962, Puleozoic scas of central [daho: Geol. Soc. America Bull,, v. 73, p. 769-79+.

i Ross. C. ., and Forrester, J. D, 1947, Geologic map of the state of [daho: U. 8. Geol. Survey.

Rubey, W. W, and Hubbert, M. K., 1959, Overthrust belt in geosvnclinal area of western Wyoming in
fight of futd-pressure hypothesis: Geol. Soc. America Bull,, v. 70, p. 167-206.

1 Savyah, To AL, 1965, Geochronological studies of the Kinsley stock, Nevada, and the Ralt River Range,

! Utah: Ph.D. thesis, Utah Umv,, Salt Lake City, Utah, 112 p.

Scokes, W. L., 1952, Paleozoic positive area in northwestern Utah (abs.): Geol. Sac. America Buil., v. 63,
p. 1300,
Compiler, 1963, Geologic map of northwestern Utah: Utah Geol. and Mineralog. Survey.,

stringham, B., 1962, Precambrian stratigraphy of the Grouse Creek Mountains, northwestern Utah
cabwl) s Geoll Socs Awmerica Spee. Paper 68, p. 105,

stringham, B., and others, 1961, Geologic map of the Grouse Creek Mountains and vicinity, Box Elder

: County, Utah: preliminary map, Utah state map project.

" Thorman, C. H., 1962, Structurc and stratigraphy of the Wood Hills and u portion of the northern

Pequop Mountuns, Flko County, Nevada: Ph.D. thesis, Washington Univ., Seattle, Washington,

259 p.
: - 1963, Biotized craptolites from northeastern Nevada: Am. Assoc. Petroleum Geologists Bull., v,
; 19, p. 610-013. .

Trimbie, D. E., and Schacffer, F, E., 1965, Stratigeaphy of the Precambrian and lowest Cambrian rocks
ol the Pocatello area, [daho: Geol. Soc. America Spec. Paper 82, p. 349.

i Tutde, O. F., and Bowen, N. L., 1958, The origin of granite in the light of experimental studies in the
system NaAlSuOy — K AlSiOg = Si0 = HyO: Geol. Soc. America Mem. 74, 153 p.

Umpleby, J. B., Westgate, L. G., and Ross, C. P., 1930, Geology and ore deposits of the Wood River re-
wion: U, 8. Geol. Survey Bull. 814, 250 p.

Webb, B., and Wilson, R. V., 1962, Progress geologic map of Nevada: Nevada Bur. Mines map 16.

Wheeler, J. O., 1965, Big Bend map-area, British Columbia: Canada Geol. Survey Paper 64-32.

—— 1966, Fastern tectonie belt of western Cordillera in British Columbia, in Canadian Institute of Mining
and Metallurgy, Special Volume 8, Tectonic History and Mineral Deposits of the Western Cordillera,
Montreal, Quebee. Canadian Institute of Mining and Metallurgy, p. 27-45.

R

I e R

!
%
|
1
|
i

o ot = ~ - - =
; kAo 2 ; = TSRS = s SoE L T
T i . e s e
it
i A8
g 1 - '
?' - "
i - 2 S s
i -
) vy ' { : -




1314 Ro Lo ARMSTRONG=MENTLED GNEISS DOMES, TDAHO

Woodward, L. A., 1964, Structural geology ol central northern Egan Range, Nevada: Am. Assoc. Petro-
leum Geologists Bull,, v. 48, p. 22-39.

—— 1967, Stratugraphy and correlation of late Precambrian rocks of Pilot Range, Etko County, Nevada
and Box Elder County, Utah: Am. Assoc. Petroleum Geologists Bull., v. 51, p. 235-243.

Youngquist, W., and Huaegele, J. R., 1956, Geological reconnaissance of the Cassia Mountain region,
Twin Fails and Cassia Counties, [daho: [daho Bur. Mines and Geology Pamph. 110, I8 p.

Maxuscrivr Recreiven sy tie Socrery May 31, 1967
Revisen Manuscrivr Recuvep June 3, 1963

DAVID |

Taph

Fosstl

Abstract:
external o3
mental he
cvents ci
losses thre
though
redundaine
At the
for recou
cases: muay
nonpreser
that from
for preser:
any TV,
Actuat
Carolina.
L8 presens
dissip:llim
Recent m
meguscopt
one, wouk
Suggests,
communit
prescrved.

t
B
i

Introduction
Acknowleds
Taphonomi
Losses thy
Fosses ths
Recognition
Presecvation
The fossil o
Geologic
Composi-
Recent avv:
Diversin
C()lnp()\i
Preservatio
General
Compart
. niui
The ongin.
Summary
References

——————

Geologic;d




