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INTRODUCTION

This geologiC map a.nd accompanying data lables
are part of a series of reports on the geology.
geochemiStry. and mineral resources of the Iditarod
quadrangle, Alaska. The map presented herein Is
generalized from a more complex ns yet unpublished
version. The study represents a cooperative effort
between the U.S. Geological SUivey (USGS) and the
Alaska DiVision of Geological and Geophysical
Surveys (ADCGS). BeginnIng In 1978. Ule AOGGS
has conducted 1:63.360-sca.le geologic mapping and
prospect evaluations Within the Idltarod quadrangle.
In 1984. the USCS began work on a more regional
scale, and the two agencies merged theIr sludies
under the Alaska Mineral Resource Assessment
Program (AMRAP). Field work for the Joint project
was performed primarily between 1984 and 1986.
but site visits continued into 1989. The joint
studies focused on geologiC mapping and
geochemical sampling needed to evaluate the
mineral resource potenllal of the quadrangle. No
geophysical data were collected dUring the course of
the project. Several other studies. Incidental to the
geologiC work. were accomplished with lo~iStical
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support prOVided by the USCS/ADGCS cooperative
project. '111ese lncluded a botanical study (Parker.
1985), an archaeologlc survey (Betts, 1985), and a
Master's thesis on lode mincralizaUon near the lown
of Flal (Buli. 1988).

The ldltarod quadrangle encompasses 17.300
km2 and is characterized by rounded upland areas
and marshy lowlands. The Kuskokwim Mountains
cover a broad swath across the mid and
southeastern parts of the quadr~gle; rJdges are
rounded and ~enera1ly rise to 400~600 m from valley
floors Ihat average 150 m. The highest. elevations
(maximum of 1,235 m) are found In the Beaver
Mountains. a rugged. glaciated. plutonic-cored
mountain range that lies In the northeastern part of
the stUdy area. The west Lhlrd of the quadran~le

consists of wetlands and roiling hills of low relief
(maximum of 300 III in elevation, but only 150 m
averuge relief). Exposures are generally poor due to
a thick cover of colluvlwn and vegetation. Access to
the stUdy area is primarily by air charter. and nearly
all field work was helicopter supported. However.
one 3D-day season of foot traversing was aIded by a
seven-horse pack string,

The geologic map utilizes three preViously
pub\lshed l:63,360-sca1c geologic maps: Idltaroo 0­
1 (Bundtzen and laird. 1983a). D-2 plus part of D-3
(Bundtzen and Laird, 1982). and C-3 (Bundtzen and
others, 1988). In <lre<lS covered by these maps we
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performed site checks only. As part of our Joint
work we have publlshed Iditarod 8·4 and part of8-5
(8undtzen and others, 1992) at 1:63,360 scale.
False color Infrared aerial photographs (1:63,360
scale) were used extensively to interpret surflc1al
units and to follow structural trends.

GEOLOGY

Rocks of the Idltarod quadrangle can be broadly
subdivided into two groups: III displaced slices of
pre-Cretaceous rocks, which occur In narrow fault­
bounded belts.. and {2l Cretaceous and younger
overlapping assemblages of sedimentary. volcanic.
and plutontc rocks. which extend over about 95
percent of the quadrangle. The overlap assemblages
have ~rienced at least two periods of open to
isoclinal folding: a well-expressed generally
northeast-trending earlier event. and a poorly
expressed more north-trending later one. 'llie
tectonic slivers of pre-Cretaceous rocks record
earlier metamorphic and deformational events.
Numerous high-angle faults parallel both structures.
A major strtke-sUp fault, the Idilarod-Ntxon Fork
Fault. bisects the quadrangle in a northeast­
southwest direction. The Dishna River Fault. named
herein. lies In the north-central part of the
quadrangle and defines the southeast side of a
northeast-trending belt of pre-Cretaceous rocks. A
suspected thrust fault may have repeated a section
of Cretaceous flysch east of Bonanza Creek In the
central part of the quadrangle.

PRE-CRETACEOUS ROCKS'

Pre-Cretaceous rocks are divided Into four fault­
bounded map units exposed along the Dlshna River
Fault ZOne. The two older units (Proterozoic to
Paleozoic In age) represent metamorphosed
continental rocks and the younger two units
(Mississippian to Jurassic In agel are oceanic In
origin.

Th~ oldest unit (XI) Is the Idono Complex (MJUer
and others. 1991). a very poorly exposed fragment of
metamorphosed continental crust. It consists of
amphibolite grade granitic to dloriUc orthogneiss.
amphibolite, and metasedimentary rocks. Uranium­
lead zircon and neodymium Isotopic data Indicate a
protollth age of 2.06 Go. (Early Proterozoic) for
granUle orthogneiss In the comple.'(. Involvement of
Arch~an crust in formaUon of at least some rocks of
the Idono Complex is Indicated by a TSm-Nd model

age of 2.5 Ca Major-oxide and trace-element
chemJstry (presented in tables 2 and 3. but
discussed In detail In MllJer and others. lOBI)
suggest the metagranltolds and amphlbolltes formed
tn a subduction-related volcanic-arc terraln, far
removed from their present site. Potassium-argon
ages range from about 120 Ma to about 1.230 Ma
(table II and indicate Precambrian, Jurassic. and
Early Cretaceous dynamo~thermal metamorphic
events. It Is unclear whether the maximum TIP
condiUons (amphibolite facies) occurred in
Precambrian or Jurassic time (see Miller and others.
1991 for more detaUed discusslonl. The origin of the
Idono Compla appears to be closely tJed to that of
the Kllbuck terrane (Janes and others, 1987), which
lies about 250 km to the southwest. Both
assemblages represent Early Proterozoic crustal
fragments that together constitute the oldest known
rocks In Alaska (Box and others. 1990: Miller and
others, 1991).

Continental crustal rocks are alga represented by
unit P..Pg, an assemblage of greenschist facies meta­
igneous and metasedimentary rocks that we
tentatively correlate -with the Ruby terrane of Jones
and others {I987l. Unit p.. E'g Is characterized by
mafic greenschist. lesser pelttJc schist. phyllite,
calcareous schist, quartzite, and minor granitic
orthogneiss but lacks marble. which occurs in Ruby
terrane assemblages elsewhere (Chapman and
others, 1985). ProtoUth age aSSignment Is made
strtctly on the basis of correlations oulside of the
study area, where fossil and radiometric data
support an early and middle Paleozoic and possibly
Proterozoic age (Patton and others, 1989b). Regional
greenschist facIes metamorphism of the Ruby
terrane Is thought to relate to colliSional events in
latest Jurassic and Early Cretaceous time (patton
and others 1989b). Unll P, Pg represents the
farthest southwest extent of the regionally extensIVe
Ruby terrane. but the poor exposures In the Idltarod
quadrangle contribute little new Information to our
understanding of this terrane.

An assemblage of oceanic crustal rocks and
volcanic-arc rocks. metamorphosed to prehnlte'
pumpeUylte facies (Jl Mel, also crops out In the
northeast-trending belt of pre-Cretaceous rocks.
Radlolartan chert. bagalt to basalUc andesite, Uthlc
tuff. metaslltstone, and minor limestone compose
the assemblage, but the stratigraphic successIon Is
uncertaIn. These weakly metamorphosed rocks
represeJ:lt the farthest southwest extent of the
Innoko terrane {of Jones and others. 1987) and are
assIgned a Mississippian to Trtasslc age pr1mari1y
based on this correlation. Thin slices of unit 'It Me
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crop out along high-angle faults at half a dozen
localities far to the cast of the main outcrop belt.
These smaU occurrences are tectonic silvers but may
represent basement rock beneath' the Cretaceous
flysch.

Mafic and ultramafic rocks of the Dlshnn RJver
area IJdr) compose the youngest of the pre­
Cretaceous rocks. Mafic rocks, which are locally of
greenschist fades, and serpentinIZed ultnunatlc
ro<:ks, occur as Isolated fault-bounded blocks that
are probably ophiollUc In origin (Miller, 1990).
TheM! mafic and ultramafic rocks are correlative
with a large belt of lithologically similar mane and
ultramafic complexes (the Tozltna-Innoko belt of
Patlan and others, 1989a), which lies to the north.
A Jurassic age Is assigned to unit Jdr based on this
correlauon.

Poor exposures In the central Idltarod quadrangle
make definition of contact and structural relations
among the pre-Cretaceous rocks difficult to
decipher. Where obsetved, all contacts are hlgh­
angle shear zones, but this lIkely reflects post-mld­
Cretaceous defonnatlon that has assembled the pre­
Cretaceous units along a stogle norlheasHrcndlng
structural belt. Correlative rocks to the north are
thought to have been assembled by pre-mld­
Cretaceous thrust faulting that placed the mafic and
ultramafic rocks over the chert and volcanic rocks,
which In turn were thrust over the metamorphic
rocks (Pallon and Box, 1989: Patton and olhers,
1989a: Patton and others, 1989b). In the Idltarod
quadrangle. however. any original low-angle faults
may have been obscured by subsequent high-angie
faulting along the Dlshna River Fault Zone. This
zone trends Into the Susulatna lineament (Patton,
1978) forming a linear belt that extends for at least
270 k.m from the central part of the Idllarod
quadrangle Into the Ruby quadrangle,

OVERLAP ASSEMBLAGES

The rault-bounded pre-Cretaceous rocks are
deposltJonally overlain by Cretaceous sand:$tone,
Upper Cretaceous to Tertiary subaerial volcanic
rocks. plutons, and dikes. and Quaternary deposits.
These overlap assemblages form by far the most
Widespread units of the Idltarod quadrangle.
Sedlmentary rocks, primarily represented by the
Upper Cretaceous Kuskokwim Group (Cady nnd
others, 1955), dominate the bedrock units. Late
Cretaceous to early Tertiary plutonic rocks and
associated volcanic rocks Intrude and overlie this
sequence. An extensive field of subaerial volcanIc

rock$, which are coeval with the voieano-plutonlc
complexes, covers a large part of the western
Idltarod quadrangle. Other Late Cretaceous to early
Tertiary intrusive rocks Include peralumlnou:i
hypabyssal granite porphyry. altered intennecHate to
mafic dikes. and felsic plugs and plutons. Finally.
surficl31 deposits of late Tertlary(?) to Quatemary
age cover more than half of the quadrangle.

The oldest overlapPing assemblage is represented
by a very poorly known unnamed unit (Ks). which Is
exposed only as collUVial chips near the west edge of
the tdltarod quadrangle. The unit consists of
potassIum-feldspar-bearing sandstone, tuffaceous
sandstone, and lesser sIltstone, and is tentatively
assigned an Early Cretaceous age based on one
Hauterlvlan to Barremian palynomorph collection.
Age and compositional differences suggest lhat unit
Ks Is not part of the KuskokWim Group, the nearest
exposure of whIch lies 40 km to the southeast
across an area largely underlain by subaerial
volcanic rocks. Other potentially correlative
sedimentary rocks crop out 5 km to the west In the
Holy Cross quadrangle. These rocks reportedly
represent the farthest southeast extension of the
Yukon-Koyukuk basin-fill sequence, whIch Is chiefly
Albian and Cenomanian In age (Nilsen, 1989) and
thererore younger than untt Ks. However, no
specific infonnatlon is available on exposures In the
Holy Cross quadrangle and our Hauterivian to
Barremian palynomorph age for unit Ks Is tentative,
therefore correlation of uoll Ks with any other
sedimentary rock units remaIns uncertaJn.

The Upper Cretaceous Kuskokwtm Group, a
regionally extensive basto-tUl sequence that COvers
about 65.000 km2 of southwest and west-central
Alaska (Decker and others, in press; Box and Elder,
1992), underltes roughly 65 percent of the Iditarod
quadrangle. The Kuskokwim Group conslst.s
prtmarUy of marine turbidites deposited Into a
northeast-trending. elongate, fault-controlled basin:
subordinate shallow-marine and fluvial strata were
deposited along the margins of the basin (Bundlun
and Gilbert, 1983: Pacht and Wallace, 1984). In the
lditarod quadrangle the Kuskokwim Group also
contains interbedded volcanic rocks, a fact first
indicated by Bundlzen and LaJrd (19821 and
confinned by our studJes.

For this report, the Kuskokwim Group Is dMded
into five map units (Kks, Kkq. Kkv, Kkt, Kka), and
assigned a Cenomanian to campanian age. Basinal
turbidites (Kkl), which consist of interbedded
sandstone. siltstone, shale, and minor conglomerate
{Facies A to E of MutU and Ricci Luechl, 19781,
constitute the major part of the Kuskokwim Croup.
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'll1e sandstones are lithic lich and locally contain
metamorphic rock. plutonic rock. sandstone, chert.
limestone. and/or volcanic rock fragments: quartz
clasts are ubiquitous, clasts of plagioclase are very
common. but potassium-feldspar clasts are
extremely rare. Nearly all of the sandstones contain
abundant metamorphic lithic fragments. but some
sandstones Me notably rtl;:h in chert. Itmestone, or
volcanic lithic fragments. suggesting vaTtable source
terranes (Miller and Bundtzen. 1992). Detrital
modes can vary markedly both over short geo~raphlc
distances and through straUgraphlc secUons,
making regional patterns difficult to discern.
However, It Is clear that chert, limestone.
metamorphic rocks, and volcanic rocks were
emergent at the time of Kuskokwim deposition. The
Ruby and Jonoko terranes /Jones and others. 1987),
which lie generally north of the basin, are likely
sources for metamorphic and chert lithiC fragments.
The limestone Illhlc fragments were probably eroded
from rocks of the Nixon Fork terrane (.Jones and
others, 1987), which lie generally to the east. The
Innoko terrane might also have yielded volcanic
lILhlc fragments, but syndeposlUonal volcanic rocks
may have been an Important local source. The
~enerally IiLhlc~r1ch basinal rocks become
progreSSively more quartz~r1ch approaching the
shorelJne. Rocks of the upper part (Kkq) of the
Kuskokwim Group consist of relatively clean
quartzose sandstone, cross-stratified sandstone.
finely laminated shale. local leaf-rich beds, rare coal
seams, and minor coquina composed of brackish-to­
nonmarine bivalves. Field relations strongly suggest
that unit Kkq represents a shoreline sequence that
successively overlaps the basinal sequence in the
form of an upward marine regression. Volcanic
rocks of the Kuskokwim Croup comprise units Kkv,
Kkt. and Kka. which are primarily tuffs and Rows no
more than 50 m thick. We believe these Interbedded
volcanic rocks represent the initial phase of the
subaerial volcanism that mostly postdates
deposltlon of the Kuskokwim Group. Total
thickness for the Kuskokwim Croup in the study
area is poorly constrained. In the upper George
River area (deeper part of the basin). the Kuskokwim
Group appears to be at least 5.000 m thick.
However, overturned folds and thrust faults may
have structurally repeated thls part of the section.
Nearer to the basinal margin, the Kuskokwim Group
appears to be slgnlflcanUy Ullnner, about 2,400 m in
the Canes Creek area. Paleocurrent data (table 5).
although sparse, generally Indicate transport to the
west and southwest for most of the study area, but
to the south and southeast (or the southeast quarter
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of the map area.
Volcano-plutonic complexes of Late Cretaceous

and early Tertiary age Intrude and overlie rocks of
the Kuskokwim Group. The best exposed complex
lies between the Beaver Mountains and Camelback
Mountain In the north-central part of the map area:
some of the volcanic rocks of this complex were
dextrally offset about 90 km to the southwest across
the Idllarod-Nixon Fork Fault {MlIIer and Bundtz.en.
1988). Numerous smaller volcano-plutontc
complexes nre found at SWinging Dome. ChIcken
Mountain. Camelback Mountain. Grantte Mountain.
Mount Joaquin, Takotna Mountain, and at VABM
TataUna (T. 31 N., R. 36 W.). Volcanic rocks of these
complexes are represented. by map units K" and
TKII, which together constitute the Idltarod
Volcanics (Miller and Bundtzen. 1988). These
dominantly subaerial volcanic rocks form a 500- to
600-m·thlck section that consists of basal
tuffaceous rocks overlain by andesiUc to basaltlc
flows. Monzonite to quartz monzonite composite
plutons (TKm) of Late Cretaceous and early Tertiary
age Intrude both the Kuskokwim Group and the
lditarod Volcanics. Contact relations suggest that
the plutons partially assimilated the comagmatlc
volcanic rocks: studies In the Chicken Mountain
area (BUll. 1988) support a shallow eplzonal
environment for pluton crystallization. Hornfels
aureoles as wide as 2 km surround most of the
larger plutons and developed In both clastic
sedimentary and overlying volcanic rocks. A roughly
1O-km2-zone of hornfels sedimentary rocks occurs
in T. 27 N., R. 42 W.: although no plutonic rocks are
exposed. we suspect that the hornfels cap Is
underlain by an unexposed stock of unit TKm.
Potassium-argon ages for unit TKm (table I) Indicate
a btmodal distrtbutlon centenng Mound 71 Ma and
61 Ma. The ldltarod Volcanics yield K-Ar ages
ranging from 77 Ma to 58 Ma (table 1). Results of
major-OXide analysts of 77 volcanic and plutonic
rock samples ltable 2) indIcate broad calc-alka11ne
trends With some alkalic affinities. The volcano­
plutonic complexes of the Idltarod quadrangle form
part of a 275-km-long belt that extends from the
Medfra quadrangle southwest to the Sleetmute
quadrangle and contains at least 17 volcano­
plutonic complexes (Miller and others, 19891.

Subaer1a1 volcanic rocks (TKy) of Late Cretaceous
and early Tertiary age form an extensive (but poorly
exposed) field in the Yetna RiVer area. western
Idltarod quadrangle. The field Is composed primarily
of andesite. dacite, rhyolite. and minor basalt flows.
and subordInate welded to nonwelded rhyolltlc to
andesitic ash-flow tufTs. Other subaeJial volcanic



fields of stmUar age and composition are ~xposed to
Ule northeast tn the Medfra quadrangle (Moll and
others, 1981; Moll-Stalcup and Arth, 1989).
Potassium-argon ages for unit TKy range from about
69 Ma to 54 Ma, making them generally slightly
younger than the volcano-plutonic complexes.
Results of 25 major-oxide analyses (table 2) indicate
broad calc-alkaline trends with some alkalic
affinities. similar to the volcano-plutonic complexes.
We envisIon a genetIc relaUon between the magma
sources of the volcano-plutonic complexes and !.he
volcanic rocks of the Yetna River field.

The remaIning Intrusive rocks of Late Cretaceous
and early Tertiary age consist of altered intermediate
to mafic dikes (TKdl. alkalI granite (TKg). and two
hypabyssal-textured felsic Igneous rock units (TKgp,
TKpl. Although vo!umetJ1cally minor, altered
Intermediate to mafic dikes are ublqu!t()us
throughout the IdUarod quadrangle. The dikes are
porphyritic wtth biotite. cltnopyroxene. plagioclase,
and sometimes oltvtne phenocrysts. but original
mineralogy Is almost always masked by extensive
alteratIon to chlonte. calcite, and silica Invoklng the
field term "sl1lca-carbonate dikes" to describe these
rocks. MineralOgic and age similarities between
dikes of unit TKd and the composite plutons of unit
TKm make a genetic relatIon plausible. The dikes
may also have been feeders for andeslUc volcanism
that resulted in the formation of the Idilarod
Volcanics. Plutonic rocks of unit TKg. however,
show no clear relation to other Intrusive rocks. 1hey
consIst of alkali amphibole-bearing alkali granite
and blotUe granJte. both of which show granophyrlc
texture. The age of unit TKg is somewhat uncertain
(see untt TKg description): It may be around 63 Ma,
like the younger of the bimodal ages found for unit
TKm; or It may be Early Cretaceous, Similar to one
dated pluton west of the study area in the Holy
Cross quadrangle (Marvin and Cole, 1978: Wilson
and others, 1991). Hypabyssal granite porphyry
dikes, sills. and plugs (TKgp) are volumetrically
mInor, but genetically distinct from the preViously
discussed Igneous rocks. These rocks show
peraluminous chemiStry (table 2). are corundum
normative, and locally contain garnet phenocrysts,
Potassium-argon ages are bimodal, centertng around
70 Ma and 65 Ma. The avatlable eV1dence suggests
that rocks of unit TKgp represent continental crust
that perhaps was melted dUring periods of high heat
flow associated with Intrusion of the plutons of unit
TKm. 'fbe pilotaxltic daclte-andesJle plugs of unit
TKp show slmllarttles In mineralogy and mode of
occurrence to the granIte porphyry plugs. and
lackIng definitive data, we speculate that they may

be genetically related.
The youngest bedrock exposures in the study

area comprise two small map units of granitic and
volcanic rocks. A porphyritic granodiorite plug (Tp),
which yielded one K-Ar age of 53 Ma (table 2), crops
out 14 k.rn east of the old town of Idltarod (In T. 28
N" R. 46 W.), Thts age ts somewhat young
compared to other intrusive rocks nearby but is not
unreasonable given that volcanIc rocks of the Yetna
RIver area (TKy) have yielded ages as young as 54
Mo.. The youngest bedrock lIthologies consist of
subaerial basaltic andesite flows (Tb) about 10 Ma In
age that crop oul near the west border of the map
area. These rocks occur as a few isolated outcrops
among the volcanic rocks of the Yetna RIver area
(TKYI. They are distinguished from the latter.
however, by their fresher-lookIng character and
chemistry. Major-oxide analyses (table 2) Indicate
'they 3l"e high 10 1102 and low tn KzO. These
volcanic rocks may be laterally eqUivalent to
Miocene basalt mapped by Bundtzen and laird
(lOOl) in the OWhat River drainage. 95 km to the
southeast In the Russian Mission quadrangle.

SurfiCial depoSits of late TerUary{?) and
Quaternary age cover at least 50 percent of the map
area. For the purpose of this simplified map, we
have (,'Ombined most surficial depoSits Into a single
unit (QTs) wtth the exception of placer mine tailings
(Op). which IdentIfy Important metallic mineral
resource potential. Unit ars consists largely of
colluvtal. allUVial. and eoltan deposits, but locally
Includes bedrock-derived talus, sUt and peat. terrace
deposits, glacial deposits, and minor landslIde
deposita. The surficial deposits are commonly
mantled by vegetation and generally frozen. except
on south-faCing, well drained slopes.

Although most of the map area was not glacIated
durtng Pleistocene time, the Beaver Mountalns and
adjacent lowlands were subjecled to four episodes of
glaclo.l and associated outwash deposition
(Bundtzen, 1980; KlIne and Bundtzen. 1986). and
minor cirque glaciation occurred on Granite
Mountain and near Fourth of July Creek. Ancestral
stream draInages parallel1ng modem streams are
represented by locally extensive terrace gravels.
Terrace deposlls of at least two separate ages have
been identified along the Iditarod River. Crooked
Creek, Takotna River, and George RIver. Although
we have no absolute age control, a late Tertiary age
Is posSible for the older deposits on the basis of a
grOWing recognition of late Tertiary antiquity of
slmtlar terrace gravels throughout unglaclated
loteJ1or and western Alaska (Karl and others, 1988;
Hopkins and others. 1971; Pewe. 1975).
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Numerous high-angie faults parallel the general
northeast-trending structural grain that
characteriZes the map area. The most prominent of
these Is the IdUarod-Nlxon Fork Fault. which
diagonally bisects the quadrangle. A minimum of
88-94 kIn offset slnce at least earliest Tertiary time
is indicated for this major right·lakraJ fault as
evidenced by the separation of exposures of the
Idltarod Volcanics (MUler and Bundtzen. 1988).
SlmJlarly, lhe granite porphyry dikes of the Canes
Creek area (east of the Beaver Mountains) -are
probably offset from a s1mllar swarm of granite
porphyry dikes and plugs in the DonUn Creek area
(east of DeCourcy Mountain). Tectonic activity on
the Iditarod-Nixon Fork Faull has continued into
late Tertiary or Quaternary lime as Indicated by
prominent escarpments along Bonanza Creek that
cut fan-terrace deposits (Bundtzen and others.
1988). Although the Idltarod-NlXon Fork Fault is
indicated as a single fault on the map, numerous
strands spl1t off and rejOin the fault along Its length
fanning a 10-km~wide zone. Within this zone of
faulting we mapped a possible thrust fault based on
repetition of part of the Kuskokwim Croup.

The Yankee-Canes Creek Fault. a northeast­
trending high-angle feature that lies about 8 km
northwest of the Idltarod-Nixon Fork Fault, appears
to be overlain by the Beaver Mountains volcano­
plutonic compla and therefore may represent an
older, Inactive splay In llie main fault zone. Fault~

bounded slivers of unit liMe crop out at half a dozen
10callUes along the length of the Yankee-Ganes
Creek Fault. We interpret these as tectonic slivers of
basement rock brought up in classic positive flower
structure (for example, Harding, 1985). The
presence of these tectonic slivers Indlcales the
Yankee-Ganes Creek Fault was active In Late
Cretaceous time dUring deposition of the
Kuskokwim Group. however. activity ceased by
around 77 Ma, the time the ldltarod Volcanics were
fonned.

The Dishna River Fault Is the third fault for
which we have some control on timing of movement.
ThI5 fault fonns the present northwestern basin
margin of the Kuskokwim Croup In the map area. It
deflnes a 6- to IO-km-wide northeast-trending zone
of fault-bounded rocks that range from Proterozoic
to Cretaceous In age. The pattern of anastomosing
faults (see Reading. 1980) and the Juxtaposition of a
wide vartety of rock types suggest the fault has a
strtke-sltp character (may also have a dip-sUp
component), and has had significant movement.

Further emphasIZing the Importance of this fault. It
15 on trend with the Susulatna lineament (Patton,
1978). and therefore Is the southwesl extension of a
270-km-long zone. 1\vo constraints lead us to
conclude the Dishon River Fault was acUve
sometime between about 77 and 69 Ma Ftrst, the
fault zone contains slivers of the upper part of the
Kuskokwim Group, therefore the fault was acUve
after its depostUon. or more recently than about 77
Ma. Second, the Dlshna RIver Fault Is overlain by
volcanic rocks of the Yetna RJver area (TKy),
Indicating that movement must have ceased by the
time the oldest rocks of the volcanic field were
fonned. or about 69 Ma. The Dishna River Fault
may also have been active dUring deposition of the
Kuskokwim Croup (that Is sometime between about
90 and 77 Mal, based on possible correlation With a
comparable basin-margin fault that bounds llie
Kuskokwim Group In the Bethel quadrangle (south­
southwest of the Idltarod quadrangle). There,
documentation of a changtng source terrane led Box
(1992) to conclude that right-lateral strike-slip fault
movement occurred on the northwest basin-margin
fault (the Sawplt Fault) dUring depoSition of the
Kuskokwim Croup.

Rocks of the map area are deformed by folds as
well 'as faults. The pre-early Tertiary rocks have
undergone at least two periods of folding, probably
beginning In the latest Cretaceous and continuing
into Tertiary time. The older period Is marked by
open to isoclinal, and locally. overturned folds that
have amplitudes of 2-3 km and generally northeast­
trending axes. Evidence for the later folding event Is

found only In the southeastern part of the map area
where the northeast-trending synclines and
anticlines were refolded into broad reglonal~scale

folds that have wavelengths of approximately 25 km
and north-northeast-trendlng fold axes.

Structural elements mapped 10 the Idltarod
quadrangle can be explained within the framework
of wrench fault tectonics. With the aid of clay
models, WUcox and others (I973) described the
tnterre1ated system of folds and faults that develop
in a long active wrench fault system. Two primary
patterns that mark such a system are the maln
wrench fault Itself !here the Iditarod-Nixon Fork
Fault) and en tchelon folds with axial traces Inclined
to the fault trend (WUcox and others, 1973). Right­
lateral wrench faults produce right-handed folds,
idenUcal to the pattern found In the map area. Local
zones of extension and contraction can fonn along
major strike-slip fault systems as a result of
curvature along the fault, braldlng of faults Within
the zone, or Side-stepping of faults (Reading, 1980).
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Small thrust faults, like that observed wtthln the
fault zone In the central part of the study nrea. can
develop In such a setting.

Strike-slIp tectonics explains not only the
structural setting of the Idltarod quadrangle. but
much of its post-tectonic-assemblage geologic
hiStory as well (Miller and Bundtzen, 1992). The
Kuskokwim Group was deposited In an elongate.
probably strike-sUp basin beginning In Late
Cretaceous time. The basin likely continued to
deepen while tn-filling took place. As the subsidence
rate decllned, the basln filled, and marine turbidites
yielded to shallow-marine, then non-mar1ne
sediments. By Late Cretaceous time compression In
the wrench fault environment led to formation of en
~chelon folds followed by light-lateral strike-slip
faulting; some deformation may have affected older
parts of the basin while the younger part of the
Kuskokwim Group was still being deposited.
Because wrench fault systems seldom have strictly
parallel movement. compressional and tensional
stresses commonly operate alternately, depending
upon whether the fault Is convergent or divergent at
the time (Wllcox and others, 1973). The volcanic
and plutonic rocks were Uk.ely emplaced dUring
intermittent pet10ds of extension.

MII\TERAL RESOURCES

The IdJtarod mining district, the third largest
placer gold dlstrlct In the State of Alaska. IJes within
the study area and has been a focus of keen interest
since the turn of the century. However, prior to our
AMRAP studies, little was known about the bedrock
mineral resources present. which consist principally
of gold. tungsten. sdver. mercury. antimony. and Un.
Our studies show that gold-polymetallic deposits of
the study area occur In assoclaUon with two types of
Late C~taceous to early 'Tertiary Intrusive rocks: (1)

composite plutons ofthe volcano-plutonic complexes
(unit TKm), and (2) hypabyssal granite porphyry
dJkes and plugs (unit TKgp) (Bundtzen and MiJler,
19921. Both units are potential host rocks for
additional gold-polymetallIc lode deposits.

DATA TABLES

Tables I through 6 present data primarily
collected durtng the course of this study. but {or
completeness, all preViously reported data are also
Included and so referenced. Table 1 contains K-Ar
data from 99 analyses. four of which were replicate

7

runs. All K·Ar data collected to date are reported
herein: refer to comments column of table 1 {or any
accompanying remarks. Table 2 presents maJor­
oXide chemical analyses and calculated CIPW
normative minerals {or 169 samples; one sample
was run by two Jabs and both analyses are reported
for comparison. Table 3 shows trace-element and
rare-earth data for 30 selected samples from table 2.
Tables 1. 2, and 3 are arranged by map number.
and the sample loca1Jtles are shown In black on the
map sheet. Localities for data presented In tables 4.
5, and 6 are shown In red on the map sheet. Table 4
Is a tabulation of fassd collections submttted (or
JdentUlcation dUring the course of this study as well
as those that yielded important information from
previoUS studies. Table 5 presents paleocurrent
data. about half of whJch were previously published.
Finally. table 6 presents Infannallon obtained at two
archaeologlc sites.
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Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska

[Major oxides determined by X-ray fluorescence. Most analyses performed by Alaska

Division of Geological and Geophysical Surveys except 25 samples (indicated by an

asterix after the sample number), which were analyzed by the U.S. Geological Survey.

NO, not detected; --, not analyzed. Highest value in Si02 calibration curve is 75.70%.

All locations are by township and range]

Map Unit Tb Tb Tb Tb Tb Tb TKy

Map No. 62 92 92 95 122 122 7

Sample No. 85AM292A 85AAi627 85ML06* 858T71 85AAi625 85ML05* 84AM271A

Location (T,R) 30N,50W 29N,51W 29N,51W 29N,50W 28N,51W 28N,51W 33N,46W

Rock Typea ban ban ban ban ban ban rhy

Referencesb

Major-oxide composition

Quartz
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hemat ite
Ilmenite
Rutile
Apatite
Total
Commentsd

52.53 53.73 53.5 54. 03 56.38 55.6 77.88
15.19 15.27 15.4 14.62 16.31 15.9 11, 63
3.85a 3.65a 3.92a 3.1a 3.68a 3.88a .56r
5.59a 4.71a 4.83a 5.44a 3.43a 3.41a .46r
7.03 6.77 6.29 8.10 5.44 5.22 .06
8.20 8.20 8.19 7.30 7.80 7.83 .37
3.91 3.80 3.66 3.19 4.03 3.86 3.07

.84 .87 .84 1, 56 .65 .60 5.14
2.35 2.15 2.42 1, 60 2.18 2.38 .16

.41 .35 .35 .30 .29 .28 .03

.14 .12 .12 .13 .11 .10 .01

0 0 .19 .37 0 .19 0.63
100.04 99.62 99.71 99.74 100.30 99.25 100.00

10.06 8.88 9.29 9.15 7.49 7.67 1, 07

Normative mine'l'al composition

1, 69 4.13 5.53 3.24 9.08 9.93 39.74
0 0 0 0 0 0 .42
4.96 5.16 4.99 9.28 3.83 3.58 30.57

33.07 32.28 31.12 27.16 34.00 32.97 26.14
21. 41 22.12 23.22 21, 10 24.42 24.52 1, 65

0 0 0 0 0 0 0
13.51 12.96 12.06 10.65 9.55 10.00 0
14.73 13.13 11, 94 20.30 9.08 8.49 .30

0 0 0 0 0 0 0
5.58 5.31 5.71 4.52 5.07 4.46 .81
0 0 a 0 .17 .84 0
4.46 4.10 4.62 3.06 4.13 4.56 .31
0 0 0 0 0 0 0

.95 .81 .81 .70 .67 .66 .07
100.00 100.00 100.00 100.01 100.00 100.01 100.01
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Table 2, Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Locat ion (T, R)

Rock Typea

Referencesb

TKy

8

84AAi601

33N,45W

and

TKy TKy

28 40

85AM280A 85ML07*

32N,52W 31N,53W

bas tuf(d)

1

TKy

41

84AM148A

31N,48W

rhy(a)

1

TKy

42

84AM119A

31N,48W

and

TKy

42

85ML02*

31N,48W

and

TKy

63

84AM1428

30N t 49W

tUfw(d)

Major-oxide composition

Si02
Al203
Fe203c
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
H20+
H20­
C02
(LOI)
Total
Fe203T

61.75
16.82

2.65a
3.32a
1.27
4.56
3.73
2.43
1.15

.40

.07

.90
99.05
6.34

46.73
16.39
2.52a
5.55a
6.67

16.70
1.71

.63
1, 02

.14

.20

1. 39
99.65
8.69

75.4
13.2

.49r

.42r

.29

.31
2.80
5.09

.17

.04
,02

1. 57
99.80

.96

76.74
10.67

1.65a
1.19a

ND
.09

3.39
4.56

.15

.02
;02

.06
98.54
2.97

58.70
13.68
2.53a
8.91a

.81
4.30
4.14
2,52
1. 03

.42

.31

.46
97.81
12.43

58.2
13.6

2.55a
8.86a

.76
4.39
4.33
2.46
1. 05

.41

.26

1. 75
98.62
12.4

80.03
10.54

.23r

.19r
ND

.31
2.59
4.73

.06

.02

.01

.80
99.51

.44

Normative mineral composition

Quart z
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hematite
Ilmenite
Rut 11e
APatite
Tota
commentsd

19.61
.73

14.63
32.16
20.39
o
o
5.40
o
3.92
o
2.23
o

.94
100.01

o
o
3.79
9.21

35.81
2.99

38.31
o
3.88
3.72
o
1. 97
o

.33
100.01

39.30
2.66

30.62
24.12
1. 30
o
o

.85
o

,74
o

.33
o

.09
100.01

15

39.77
.04

27.36
29.13

.32
o
o

.62
o
2.43
o

.29
o

.05
100.01
(ePt sh,

si)

11. 64
o

15.30
35.98
11.61
o
6.53

12.16
o
3,77
o
2.01
o
1.00

100.00

10.54
o

15.01
37.82
10.74
o
7.84

11. 20
o
3.82
o
2.06
o

.98
100.01

46.85
.65

28.31
22.20
1. 43
o
o
o
o
o

.45

.02

.05

.05
100.01

(si)



'fable 2. Majoc-oldde chemical analyses (in ....eight percent) lind CIPW normative

minerals for selected samplell from t.he Id1t.arod qu.tdrangl., Al.tllka--Continued

I'l~p Unit

M~P No.

S~mple No.

Loc:at ion (T, Rl

Roc:~ Typcl"

Rofllcllflce,b

29V..
85ML01'

30N,48W...
29V

"UAM105C

30N,~8W

tullo}

29V..
84/l}l10BA

30N,48W

"V

29V

"84AHl118

30N,48W

00,

'""
85MLO~ ,

30N,48W

rllyu,)

29V..
84AM115A

30N,48W

'"'

'""85MLOJ'

30N, ~8W

tutl

46.9
11.4

2.6311
6.04&
8.61

10.4
2.44
.H

1.13

.".1<

3.00
19.22

9.34

73.34
11.85

.53r

.44 r

"1.53

."5.61

.".OS

.0'

S.28
99.39
1,02

15.23
12.19

1.6600
.32a

"."4.09
4.72

.".OS

."

63.92
15.84
2.3h
1.73&

.M
2,72
3.71
4.54

."."."
1.81

98. 72
4 .28

67.0
15.0
l.87.
1.45a

."1.31
4.22
5.64
.n
."."

58.97
13.67
2.52.
8.Sh
.n

4.27
4.05
2,52
1.02

."."

."97. 99
12.01

12.9
12.2

,64r
.53r
.H

."2.89
4 ,99

.".".OS

5.13
100. 29

1.2.l

- ..._----------
Q~. rt 2
Corundum
OrthoCase
Albit.e
Anorthite
N~pheline

Diopslde
Hyp"rsth"'rl'"
Olivine
M.~n"tlt"

H"matlt"
Ilmenite
RutIle
~E!':t1tll

"'-oT.il­
Comment stl

,,
2.52

21,46
36.70,
12.91
10.31

9.62
3.\16,
2.23,
."100.00

II (LOI}

41.33
2, OS

35.22
6.20
1.86,,
.",
."o
.",
.0'

99, 99
h (LOll

33.85
.n

28,31
35.12

.0'
o
o,,
."1. 23
.H,
."106.60

(sll}

16

19.31
.SO

21.70
32.41
11.98,
o
2,06
o
].45.,.
1. 69,
."100.61

I~'

18.28,
34.21
36.71

5.48
o

.55
LOI,
2.1\1
o
.n,
."100.00

12.91,
IS.35
35.l]
12.04
o
6.09

11.52,
3.17
o
2.00,
1.00

100.01

36.91
.n

30.99
25.10

3.11
o
o
.",
.n

o
.",
.05

100.01
h(LOll



'table 2. Major-oxide chemical analysas lin weight percent) and CIPW normative

minerals for selected samples £Com the Iditarod quadrangle, Alaska--Col'ltinued

Hap UnJ t

Hap No.

SU'lple NO.

Locatlon iT,ll)

Roc:k Type"

Rdoroneub

'"
"

841..''1123''

JON,a?W

tutla) (dl

TKy TKy Tky

% 91 n
8SAM281A 84AHl13A 84AMI15A

29N,49Wi 29N,49W 29N,49;'/

dil" and rny (.II

TIC)' TKy

99 100

S4AHl22B 84AH1BOA

291'1, nw 291'1, tBW

andlal rhy!al,

'"n.
851'11.08 •

lBN, SOW

dae (.1

-----------_._-

74.56
12.76

1.63
.36..
.<0

."2.41
5.13

.<0

.0>

.0>

63.24
15.45
2.07a
2.10s
2.67
4.)0
3.4?
2.64

."."."
2.79

99.55
<. <a

57.20
16.80
2.51.
3.65a
2.84
5.62
3.66
2.14
1.01

."."
J.21

'1§.2'
6.57

13.0B
14.17
1. Ha

. lla

."1,23
4 .20
3.77
.n
.,09

."

1.0S
100,20

1. aa

65,02
16.00

2 .OS.
1.93•
1, 78
3.44
3.U
2.09

.".l6

."
2.6~

n.J7
4.19

79.07
11.36

• 46r
.JSr

" .".l6
7.00

."."
"

1.24
gUm
.'"

66.3
1 S.)
l.n•
1.th
1,34
2.90
4.29
). 29

."."."
2,07

99.15
J. 62

o"u~z
CorYlldl,l",
OnnoclI'"
Albl~o

Anortflltl!
Nopnellne
OlOpl10e
Hy~r.thlln"

Olivine
MlIqnetl te
HOIlIaLlte
Ilmenite
RI,lt Ile
~~
t~

COl\\lI",ntSO

39.73
2.29

30.95
21.34
2.S0
o
o
1.02
o
."."."o
.0>

100:11"1

20.65 12.10 31.39 26.73 51.90 21.63
o 0 1,17 1.96 3.49 .03

16.12 13.17 22.47 12.17 41.97 19.90
30.34 32.26 35.B4 31.76 1.37 37.16
19.41 24,05 5.56 16.57 .24 12,99
o 0 0 0 0 0
l.07 1.67 0 0 a 0
7.72 9.92 1.21 ~.68 .23 3.76
o 0 0 0 0 0
],10 3.79 0 ].07 .67 2.9~

o 0 1.75 a 0 0
1.12 2.00 .37 1.08 .12 .9~

o 0 .04 0 a 0

••"'~':-~",j'",O~':-_="'i'}'_~~ ." __~""O~'__~"'~"' _·~n.1}9 100.00 iOO.01 lo(l";mr 100.01 99.99
h (LOll h (LOll (el, hm, n (LOll ("i ....1ll1

(ell (el) WIll) (ee,ell

17



Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Location (T,R)

Rock Type a

Referencesb

TKy

144

85ML09*

27N,51W

tuf (dl

1

TKy

145

85MLI0*

27N,50W

tUf(a)

1

TKy

181

85AAi705

25N,50W

and

TKil

24

78BT388

33N,36W

ban (a)

3,1

TKil

25

78GL346

33N,36W

bta (a)

3,1

TKil TKil

34 37

81BT510 79BT506.2

32N,41W 32N,41W

vol (h) tan (a)

2,1 2,1

Major-oxide composition

Si02
A1203
Fe203 c
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
H20+
H20­
C02
(LOI)
Total
Fe203T

73.6
14.0

.58r

.48r

.14

.51
3.58
5.35

.21

.04

.01

1.07
99.57
1.11

77.0
12.2

.31r

.26r

.08

.60
2.81
5.07

.10

.03
<.01

1. 07
99.53

.59

60.56
15.63

2.57a
3.69a
3.07
5.17
3.65
2.70
1. 07

.28

.10

.67
99.16

6.67

51. 9
14.2

1.13
8.16
7.87
7.11
2.16
2:32

.74

.24

.31

2.21
98.35

55.4
16.7
1. 24
5.89
5.23
7.59
3.38
2.98

.93

.13

.17

.37
100.01

60.14
14.96
1.15
3.68
3.17
3.37
2.52
4.66

.72

.12

.09

2.36
96.94

55.6
16.3

1, 28
3.90
3.43
7.09
2.13
7.48
1.15

.14

.20

1. 82
100.52

Normative mineral composition

Quartz
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hematite
Ilmenite
Rutile
Apatite
Total
commentsd

31. 56
1.51

32.10
30.75

2.30
o
o

.43
o

.85
o

.41
o

.09
100.00

40.53
1. 09

30.43
24.15

2.82
o
o

.27
o

.45
o

.19
o

.07
100.00

14.15
o

16.20
31.36
18.57
o
4.52
8.71
o
3.78
o
2.06
o

.6.6
100.01

18

.29
o

14.31
19,07
23.16
o

11.15
28.86
o
1.71
o
1.47
o

100.02

o
o

17.70
28.75
21. 71
o

13.17
14.75

.33
1.81
o
1. 78
o

99.99

14.51
o

29.14
22.57
16.66
o

.84
13.07
o
1. 77
o
1. 45
o

100.01
h (LOI)

o
o

44.87
14.39
13.02

2.12
18.39
o
3.11
1. 88
o
2.22
o



Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Location (T,R)

Rock Type a

Referencesb

TKil

38

79BT486b

32N,40W

bta (a)

1

TKil

44

828L105

31N,42W

ban

4, 1

TKi1

46

81BT524

31N,41W

tan (a)

2,1

TKil

50

79BT503.1

31N,40W

tan (a)

1

TKil

52

79BT514

31N,40W

tan (a)

2,1

TKil

53

79BT511

31N,40W

ban

TKil

75

82BT396

30N,42W

ban

4,1

Major-o~ide oomposition

57.46
17.22

.75
4.77
3.20
5.03
2.87
5.22
1.07

.63

.11

.25

1. 63
100.21

54.44
10.83

2.90
5.68

11. 06
7.66
1. 69
3.07

.64

.35

.16

.44

1. 46
100.38

9.21

57.96
17.67

2.27
2.34
2.39
4.44
2.77
4.39
1.17

,06

.17

2.15
97.78

56.61
16,93

1.10
4.77
4.80
6.33
2.74
4.58

.99
,52
.12

.20

,19
99.88

55.9
17.7

,95
4.35
3.02
7,69
3.20
3.17
1. 04

.10

.27

.22
97.61

55.59
13.76

2.42
5.59
8.82
7.80
2.17
1.69

.68

.23

.16

.60

.33
99.84

53,77
11.63

1. 09
7.54

12.68
6,66
2.02
2.73

.73

.28

.16

.19

1. 54
101.02

9.47

Normative mineral oomposition

Quart z
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hemat ite
Ilmenite
Rutile
Apatite
Total
comments d

4.57
o

31. 37
24.70
19.00
o
1.80

13.91
o
1.11
o
2.07
o
1. 48

100.01

1. 74
o

18.44
14.53
13.11
o

18,58
28.40
o
3,15
o
1. 24
o

,82
100.01

12.26
.30

27.18
24.55
23.07
o
o
6.87
o
3.45
o
2.33
o

100.01
rna

19

2.63
o

27.20
23.30
20.47
o
6.23

15.46
o
1. 60
o
1. 89
o
1. 21

99,99

4.66
o

19.29
27.88
25.30
o

11. 46
7,96
o
1. 42
o
2.03
o

100.00
(sh)

6.81
o

10.10
18.57
23,07
o

11.68
24.73
o
3,20
o
1. 31
o

.54
100.01

o
o

16.25
17.21
14.71
o

13.45
27.74

7.01
1. 59
o
1. 40
o

,65
100.01

(wm)



Table 2. Major-oxide chemical aniliy$,",s (1n weight percent) and CIPW normative

minerals for selected samples from tho Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Location (T,R)

Rock Typea

Ro!erences b

TKll

82GLI0'/

30N,42W

."
" ,

TKll

"828T410

30N, ~2W

'"'" ,

TKII

'"
BSML18'

2911,4Jw

tan (011

TKII

"J
BUT211

29N, ~3W

""" ,

TKlI

'"B38T89

29N, ~3W

W.

0,'

TKll~

'"BSMU6"

2911,43W

!>,on(al

•

TKll~

."
B5ML17"

29N,4JW

ban (a)

52.6
10.2

2.2901
S. B3a

14.1
6.28
1.37
2.45

.".n

."

53.9
12.4

2.1901
5.7la
B.16
1.65
1. 81
3.08

.".'"."

S~ . 12
\1.78

2.201
5,1Ga
8.98
8,52
2.04
2. 75.,.
."."

H.9S
11. 31
2,12a
5.4301

11.28
6.68
1.19
2.U.",n
."

56,0
17.3

2.1501
J.818
1, 78
!t.OO
3.83
~.ll

1. 25
.OS
."

51.01
13,59
3.25
3. 6~
B.l1
6.41
2.25
3.28

.".".n...

5~.66

14 .11
1.47
5.25
6.16
4.92
2.63
3.74
.n
."."

.53 ,30

LI0 ---,-"i-'"'O~°i-----.i',-' '~'i------,~'c'i:'~' ----.·~·~·~''---.i'~· '~'i--~~''''-lJ~'---10c.ll7 101.26 99.45 911.65 99.11 ;8.52 99 40
1.30 1.30 6.U 8.15 B.60 8.54 8.11

Quartz
Co..-undum
Orthocaae
... lblte
Anorthlt"
Nephelln.
Olopdd..
lIypers tha ne
Ollvln..
Magn.lito
Hematite
Ilmenlt"
RUt 11 ..

~pat!t.".
CO/!U!lll nt sd

9.32,
22.29
22.45
lS.1~

o
5.66

20.22,
2.1 S
o
1.48
o
,"100.01

6.41
o

1~. 65
I~. 30
11.54
o

10.21
21.61,
3.18,
1.21,
."100,01.,

(ml ?l

5.96,
25. 15
33. S6
lB. 51
o
2.21
6.40
o
4.13
o
2.46,
1. 56

100.00
1'1 [LOl)

3.17
o

17.15
15.53
14.114
o

13.51
30.05,

3.15
o
1, 21
o
."n.'n

o•

2,99,
l6.69
17.13
15.21,
20.10
21.15
o
3.28
o
1.37,

.OJ
100.01

4.83,
111.93
15.93
11.28,
IS.66
21.14,
3.30
o
1.36
o
."9\1.99

h(t.ol)

0'

.55
o

14.92
11.9S
14.89
o

12. S5
39,66,

3.42,
1. 55
o

,53
100.02

h (LOll

"

•

20



Table 2. Major-oxide chemical analyses (in weight percent I and CIPW nonnative

minerals for selected sarr.ples from r.he lditarod quadran'lle, Alaska--Contil'lued

Map Unit

lWp 110.

Sallple No.

Loc.. t 10n (T, III

Ilo<:t Type"

Reterencesh

TKII

n.
ISat100

29M. 4211

""'. ,

TltH

'"
UCLlJ&

29M,4211

"".'. ,

'rKll TIUl

129 131

.4BT301 IUT2UB

21Jr1,4111 2IN.4111

h.asla) vOIla,

'. ,

TJt1I?

m

'4BTlO&A

2111,4111

ana Chi

'. ,

T1Cll

'"UBUOl

2111.4711

d"

TKl1

'"
U8TJ09

2711,4711

at:d

54.37
12.04
2,Ih
5.978
9.28
B.6B
1.8S
2,64....".n

99.14
B.'O

51.49
10.52
1.80
7.32

13.10
8.93
1. 63
2.95...
.n
.n
.n

."99.11
9.93

47.73
13.09

3.02..
11.5h

4.91
7.95
4.42

.W
1.52...
.n

3. SO
n.31
15. &1

62.80
17.47
2.th
1.6h
1.89

."3.28
6.49
.n
.n
."

1.92n.48
3. "

55.64
11. 98
2.08"
5.07a
9.56
6.40
2.05
2.38

.".n...
1.44

91. 64
1.71

62.35
15.68

2.39i
3.82 ..
2.28
3.59
3.01
3.25..,
.n."
..,

".56
6.64

59.18
17.59

2.9a
2.57a
2. 02
5.06
3.25
2.95
1. 40

.".n

n.n
5.76

o... rtz
CorunoWl.
Onhoc.aae
Albite
Anorthite
lIeplwdlne
Dlopsld.
Hypersth8na
Olivine
Ma"nat I te
Ile-atlte
Il_nlu,
Rutll.
ApatIte
Tot ..
Commentsd

l.5'
o

15.18
15.94
17.05
o

19.37
22.79
o
3.19
o
1,28
o...

100~

o
o

17.62
13.94
12.81
o

23.13
12.ll
14. 73
2.64
o
1. 33
o

.00
100.01

o
o
\.25

39.25
16.12

.n
19.91
o

15.12
4.62
o
3.05
o
."lCO. 02

n(LOll
n (reOI

1 5.3]
4.36

]9.31
21.n

2.22
o
o
5.ll
o
3.14
o
1.19•."tOO.Ol

n(K2Dj

7.51
o

14.62
11.0]
17.11

•11.07
2'.66
o
3 .14
o
LIS
o
."100.01

20. "
1.46

19.66
26.07
16.16
o
o
9.n
o
3.55
o
1.73
o
."too.CO

17.05

."17.79
21.06
23.0'
o
o
s.n
o
4.29
o
2.71

•."tOO.02

,

21



Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Jditarod quadrangle, Alaska--Continued

Map Unit

Milp No.

sampl... No.

Locat lon (T, R)

Rock TypeS

Retecencesb

TKll

'"84BT311

27N,47W

""'. ,

TKil

no
84BT226

26N,40W

'"0

TKll

'"
8SBTl03

24N, SOW

ban (i1)

TKll,,,
85BT107

24N, SOW

'"'

TKll

'"
85ML2l"

24N, SOW

ban(il)

'"..
19BT501

32N,41W

tuf (il)

'. ,

'"
"81 BT521

)IN,41W

tiln(il)

'. ,

59.01
11.88

2.86a
2.843
2.23
5.65
3.28
2.86
1.36...
."

1.11
99.'5

6.02

62.46
l1.97
2.23a
4.50a
7.U
5.39
1.11...
.n
. n...

2.53
99. 57
7.23

48.40
10.42

2.18a
5.10a

lJ.H
6.18
1. 52......
.".n

99.58
8.51

54.11
12.15

2.22a
4.58a

11.30
5.14
2.01
3.67
.n...
."

1.43
!l9.M
7.31

53.4
15.8

2.43a
5.253
5.21
7.63
2.83
2.16
.n.,.
.n

3.25
!l!l.28
8.27

0.4
11. 9

1. SS
7.18

12.5
9.62
1. 29
2.93

."

."
1. 50

97.96

56.97
16.74

1. 28
3.32
2.48
5.12
2.67
4.71
1.07

.n
2.83

97.41

QUilrtz
Corundum
Onhocase
Albite
Anorthite
!;epheline
Dlopdda
flyparEt hane
Olivlne
Maqnlltite
Hematlt"
Ilmenite
R\ltHII
;P!ti t

".'"COlll/llent sd

14.62

."17 .15
28.16
25.7J
o
o
6.45
o
4.21
o
2.62
o...

100.00

29.13
o
4.63

10.20
25.93
o...

24.7S
o
3.33
o
1.43
o
."100.01

h(LOIl

3.06
o
4.34

14.31
21.88
o

10.93
39.88
o
3.52
o
I.H
o...

100.00
nlLOI)
h(MqO)

22

1.18
o

22.21
17.41
13.61
o

10.32
29.67
o
3.30
o
1.40
o
."too.oo

(elJ

5.23
o

.13.29
H.g)
25.02
o

10.22
15.18
o
3.67
o
1.84
o."100.01

h ILOII
oa IceJ

o
o

18.03
9.63

18.78

."24087
o

23.75
2.34
o
1.66
o

100.00

8.89
o

29.47
23.92
20.94
o
4.83
7.83
o
1. 97
o
2.15
o

100.00
h (LOI)



'1'abl. 2. Miljor-oxlde chemical analyses (in weight percent) and CIPW normiltive

minerals for selected s4mples from the Id1tarod quadrangle, Ala:SAa--Continued

Hap Unit

H.op No.

S.-pLe No.

Local Ion IT, Il.I

~ock Ty~'

Rer.renc••b

'"
"Callp 2

JQN.42W

."
'.1

",
"8287415

)O",42W

voIla)

'. ,

'".,
828T40'

)IIN,4211'

tur tal

•• 1

'"
"1148T25."

3011',3611

m
m

128TH9

29N,41'o1

'. 1

kit Kit

11"'1 119

UAM151" U~U4"

2liH,4OW 2'N,40W

lui da"

1

56.21
l4 .40
4.31
2.39
6.53
6.76
2.50
3.12

."."...

."

51.01
11.21
l.2l
4.16
5.95
4.21

."3.57.".".n...
!l. )l

101. 52
7.85

50.'7
IO.n

2.76
J.71
Ii.4'J
5.11
.n

4.67......
.n

.>l

101. 13
6.88

58.60
15.42
2.2.
4.12.
5.30
4. )]
l. 60
loU

.".16
• 10

1.64
91.11
1.U

n.DI
1I.0J
3.'.
l.in..,
5.02
.1.57
L91
1.27

.5O...

.n
2.41

n.9S
6.13

U.24
15.71
2.12.
2.13'
3.16
4. 70
2.41
3.06
. n
."...

1.10n. 52
5.25

64.n
12.38
2.th
J. n.
4.88
2.61
1. 74
2. OJ...
.n
.n

1.2't
91.1]

6. )1

•

•

OIl. rt z
Corund".
Ortllo<;•••
"lblu
"nol"tllll.
Nepllelln.
Olop.Ide
HY~fltllene

01lv1ne
H'llnet1t.
H"""nHe
lUnen1t.
kut lle
~!?!ttte
0,"

Cl>lI\IlIfInl.d

7.10,
11.16
21. 76
U.H,
10.62
16.67,
3.31,
1.49,...

100.Il0
IC<;. ",11

16.33,
24.57
3.35

21. 1'J,
."21.34,

3.82,
1.68,
."100.00

1'I(1.OIl
(co;::, .11

12.31
o

32.12
2.27

Hi.70
o

ll.l3
19.50
o
3.61
o
1. 42
o
."iOe.02

1'1 (LOl)
I<:C,.1 }

23

10.61

."2•. 06
31.4)
22.26
o
o
3.46
o
4018
o
2.51
o
1.30

22.41...
18.31
n.l2
22.03
o,

10.11,
3.21,
1.39
o

,S9

34.14
3.16

12.57
15.43
12.37
o
o

17.16
o
3.n
o
1. 3S
o
.»

100.00
II (LOll
(<;<;.<;1,
""", .M



Table 2. Major-oxide chemical analyses (in ~91qht p9~centJ and crpw no~rnat1ve

minerals for selected sa~ples from the Idltarod quadrangle, Alaska--Contlnued

Map lJn1 t

Map Na.

Sill'lple Na.

LacHian 1'f.Rl

Rock TyP"~

Reterencesb

'",..
859Tl29

24N.53W

".,..
85A!'l128A

24N, !>2W

""

".
",

851.:'.1251.

23N,53W

rut l")

..,,
84AM.273",

33N,44W

"0

..,,,,
84A11172A

28N,48W

t~ !1

"
'"

86111'19

28l11. UW

",

1'K'ilP,
79S1'6b

HN.37W

'"" ,

59.I!>
1\1.05

2.22a
4.0lia

."3.62
4.94
J .18
.n
."."

1.30
"9.JC

6.13

60.70
.7.96

2.211
2.64"
L61
3.51
8,87

.".n

.n

."

n,§(;
5.14

57.37
15.56

2,06.
2.73"
2,26
5.55
4.14
2,8S

,"...
. n

\I9.J1
5.09

50.12
16.63
2,22..
6.75..
4.92
8.06
3.19
J.14
.n
."...

2.81
99,14

9.72

51.12
16.22
2.1""
5.14"
4.26
9.81
4.07
1.61...
.n
."

3,90
!i9. 59

..,. 9C

64.8J
14.72
1, 16
2.H
3.58
2.02
4.90
2.19

.".n

."
<.20
2.08

9lJ. 38
3.87

12,1
14.0

1. 01
. ..
.",",

2,65
2.70

."

.0>

."
1. 86

9S.66

Quart ~
l;orundum
Drthoe,,'ul
AlbIte
Anorthite
NlIlpllllline
Dlopddlll
I!yper"~hene

OlJvlnll
M".. netitfl
HematIte
Ilmenltll
lIutJle

*parttll

'"C'ommllln'!ld

9.23
2.16

19.11
42.63
14.92
o
o
6.00
o
J.2l!
o
1.40
o
1.21

100,OIl
(el, OX}

o
o
1. 67

15.10
8.45
o
5.il
2. 74...
3.24
o
1.36
o
LOI

l00.~r
n( Nil 20 l
loX, >Il!ll

9.65
o

18.01
31.45
16.52
o
8.51
4,69
o
3.19
o
I. 14
o...

100.00
tllLOIJ

leel

24

o
o

1\1.26
26.36
22.61..,
13.11
o

11. 92
3.34
o
1.42
o
1.01

99.99
h (1.01 J
(el, epl

o
o
".'H

34.68
21.19

.n
20.99
o
S. "
3.32
o
1,31
o
1.04

100.01
n (LOl)

(ell

IS.S9
."16.98

42.70
9.18
o
o

12.21
o
1. 73
o
."o...

100.01
'" ..n

49.01
1.04

1'1.01
24.00

."o
o
.n

o
1. 5'1
o...
o

100.00

•



Table 2. MAjor-oxide chemica 1 analyses "0 weiqht percent) ,"d Cr?W nonnative

mine~al... £0' selected samples from ,h. Ida«rod ql,ladrilngle, Alaska--Continued

Moe Unit TK<;lp TK<;lP Tll'lp TK9P TKQp III9P IK'lP

Moe '0. " '" " " " " "'
Sampl" '0. HBI158 naI1~9 818I528 8~HLl~' 8lBT49~ 82GLl21 81AM244A

Locat1on (I, II) 3JN,38W 33N, )8W 311<. ~OW JIN,40W 11N,19w JON,41W JON, J8W

Rock Typea '" '" '" 9rplal '" '"
orp{al

Ret"r"nClls b 3,3 2,3 3 2, 3 ',3

Majol<·odd. COIOIPOdtion

SiO 14.41 70.8 11.21 69.8 n.~o n.H H.31
A1201 14.66 14.~ I ~. 17 15.9 14 .04 14. n 15.10
fet3C 1.57a ." ." • 59r ." ," . 51 r.. .041. .., ." • 49r ... ." . 4).-
",0 ." .n ." ,22 ." .2' ...
'.0 .n ... 1. 89 2.20 ." .72 ."
NalO 3.56 3.£0 J.]7 3.21 3.91 l. ~9 1.34

~~02
3.17 3.98 4 .O~ 4.34 4.58 4. 3~ 5.00

." ." .33 • 30 ... ,32 ...
P205 .,. ... .,. .,.
MoO " .03 .03 .02 .02 ,03 .02
"2°+

~~~
.n .n " ,"

l. 37 1.12 1. 91 3.00 ... 1. 53 2.64
lot;i 99. 90 n.4S 'Hi. 8S 99. '3 98. 11 n. 75 99. 63
r"2o]T 1.62 1.13 1. 28 ...

lIorllUltiv. Il1n.l<.l <:OJapOdtiofl

Ouartz 39.21 33.8S 32.89 30.46 10.95 33.36 48.41
Corun<lum 4.48 2.81 l.87 2.13 1.09 2.91 1.~9

Orthoc""e 22.61 24. n 24.76 26.46 27.81 26.0 30. (6
Alba .. 30.57 32.01 2'.. 50 28.02 3(.52 ]1.28 11. 69
Anort.hite ... 4.~9 9.10 10.86 4 . 18 3.41 .n
Nephel1"" 0 0 0 0 0 0 0
Dlopsidll 0 0 0 0 0 0 0
lIyp"rsth"ne ... 1. 09 ... ... .n 1.58 .n
Ollvine 0 0 0 0 0 0 0
M"'l""tJte 0 .n . ., ... ... ." .n
Hema~itc 1. 59 0 .23 0 0 0 0
Ilmenite .30 ." .n .20 .32 .,. .32
Rutile .02 0 0 0 0 0 0
;pattte ." ,30 .30 ,30

0<. 99.99 rOO.01 -'100.01 iOO.01 100.00 100. 01 100.02
Comm"nt~d ("'Ill) h(WI) ($hl h(WII

,~, {o'O

25



Table 2. M.ajor-oltide chem1cal analyses (1n weight percent) and CIPW nocmat1ve

miner<lls for selected umples from the Idltarod quadrangle, Alaska--Continu.d

Map unit

Map NO.

Sample NO.

Location (T,1lI

Roelt Typoo·

Re!erencesb

TJ(l,jp

"84MSL13')

301'1,3811'

orplal

'T'J(;p

,n
83CL8B

18N,H'"

QIp\&l

" ,

TK<lp

'"
84,....'1263...

28N,4HI

QIP\.l

""'"
84AA1~H

261'1,4310'

<lIPlal,

TK;p

".
a4B'r49

26N,42il'

<lIP I.}

TKQp

'"84BT41

26N,41il'

'T'K;p

'"
B4AM61A

nN,41h'

'"

12.16
14.84
1. ')4a

.41 •

.51
1. ')4
3.37
3.57...
."."

')6.96
14.28

.64r
• 54r
.n
."2.66

2.10

.".".01

')5.6')
15.60

. 56.­

.Or...

.n
1.44
3.13

."."."

14.IP
14.89

.61r

.51 r

.".n
3.0')
3.19

.".n

."

14.11
15.86

.JJr

.28c

."."2.06
3.82

.".".01

')5.97
9,31
2.21 •
3.2301
2.19...
1. ~3
1.00
.n
.n
."
.n

:I. 70 ~""""'f--~~'C' ·~'!-_~"'C·'''i-__oi'.·"'~'!-_~i',"·'e'!--~J''''~'i' _9T."1'l· 100.Oj 99.45 n.?1 99.5!J 119.54 100.44
1.63 5.80 .64 1.11 1.08 1.24 2.20

73.95
1&.75

• 8Sr
• ')1 r

.".10
.U

3.17
.lJ

."."

Quart •
Corundum
OrthQcase
Albite
Anorthite
NBphBll liB
OiDpaidg,
HypeCHtlelle
OliVine
Ma\lll<;ltltQ
H titQ
11 nlte
RutJle
;patttll

''"Co...mentsd

62.29
13.43
19.41

1. 94
.n,

o
1, 09,
1.28,
.",...

100.01
h(LOIl
,~,

58.14
4.66
6.08

13.31
J.46,
o
8.76,
3.30,
1.39,

.J>
100.01

I>(LOI)
(sil

48.93
8.61

23.36
18.04

."o,...,

.SO,

.",

."100.01
1>0.01)

{olll

43.03
5.85

22.82
26.41,,,

..,,

."o...,...
[00.44
I {C"O)

'M'

56.29
9.91

.19.03
12. 5~

.",
o...,...,
.",
."100.01

I> (LOI)

~L 12
1.06

16.28
22.96

.n,,

.",

."o

.",...
100.01

I~'

35.09
2.49

21. 38
28.89
8.22,,
l.H,
."1. 25...,
.le

Illo.Oj
(h... _)

26



Table 2. Major-oxide chemical an41ysos (in weight percont) and CIPW normatIve

minerals for selected samples from the Iditarod quadrllnqle. A.lasl<a--Continued

M;t,p UnJt

M;t,p lio,

S_ple 110.

Locat Ion (T. 11.1

Rock typea

Retereneesb

TKop

102

6481266

2511.47W

grp(ft)

'"

TKgp

,..
84BT16

2SN.44W

gd,

TI':IIP,..
6481'2"15

2411.47W

grp(a),

TK\lp

'"114BT7$

2411,44W

'"

TKQP

'"848T258

2311.411W

<;lIp (a),

TKgp TKp

202 87

UAM240A 84""'2431'1

2311.4!i1w 301l,38W

grp dac

74.113
14.35

.14r

.62r...

.n..,
5.39...
."NO

99.61
1.43

60.25
14.51

2.23il
4.00a
6.60
4.93
2.14
3.02
.n
.".H

71.7!iI
14. !il6

.55r

.46r

."1. 7\1

.82
4.96......
."

3.113n.n
1.05

67.13
15.53

2.14il
1.8h
1.38
1.48
2.86
4,06...
."...

1.88
9a.28
4.23

74.18
14.69

1 .69ft
.28a
.23

.".15
2,84

."."."
3.51

9S .30
2.00

74.06
14.37
l.6la

.60a...

.H
2.51
4.37
.n
."."

1.84
99. at

2.28

61. ~2
17.61
2.4la
2,57a
1.82
4.86
2.96
2.40

.91.,.

."
2.02

99.41
5.27

-------------------c---~.-.-

Q""rtr
Corundum
Orthoease
Albite
Anoet hi t.e
Nepheline
Oiopslde
Hypersthene
Olivine
Hagnetlre
Hematite
Ilmenite
Rutll ..
~p.>tre0'.
Commenrsd

51.97
7.62

32 .88
5.33

."o
o...
o
1.11
o
."o
."100.00

h fLOI}
Ihm, wm)

15.07
o

18.06
18.32
21.32
o
1. 26

20.65
o
3.2?
o
I. 40
o
.M

100.01

46.14
5.37

30.67
7.26
8.88
o
o...
o
."o."o
.15

100.00
h (LOll
,~,

27

30.91
4.45

24.63
24.85
5.86
o
o
4.21
o
3.19
o
1. 25
o
."100.00

65.01
11.54
17.72

1.34
1.27
o
o...
o..,
1.46
.n

o
.n

100.02
hlLOll
1 (Na20)

(wm)

43.45
5.59

26.36
21. 68

.n
o
o

.20
o
1. 76

.".n
o
.n

too.OO
(ox ....ml

2'.62
1. 93

14.56
25.12
23. IS
o
o
6.09
o
3.59
o
1. 78
o
."100.01

(ee, hID)



Table 2. Major-oxide chemical analyses (in weight pe,cantj and ctrw nocmat:ive

minerals for selected samples from t:he Idit:arod quadrangle, Alalka--Cont1nued

"top Unit

H.. p No.

S....ple No.

Location lTdl)

Rock Typctil

Ileference",b

'"'<>
URT12

'8N,4201..,
'. ,

'"
'"

$5HL20'

28N,42W

'lnd (a)

,~

•
79BTGa

34N,37W

<'jd?

,~

"79BTIH

3311,41W

mOn

'. ,

,~

"7981'439

33N, UW,.
'. ,

,~..
85HLlJ'

3]N,Ui<i,. ]3N,40i<i..,
61.64
17.76

2.1 ..
2.79.
1.37
5.57
4.05
2.24

."."

."

."
1.11

100. SO
5.19

59.4
n .5

2.15..
3.n.
2.11
5.67
3.29
2.20

.OS...

."
3.25

99.63
5.67

60.8
lb.5

.n
3.80
2.22
4.90
3.23
3.n.,.

.21

1. 96
97.73

60.7
19.3

.Il
2.38
1. 90
4.84
3.71
4.99
. n

."

..,...
98. 8S

60.2
15.5

.n
... 41
3.37
3.18
7.75
•• 70...

Ili .32

61. 2
15.6
7.16a
3.1900
3.40
4,11
2.86
4.21...
.J>...

1. 50
99.15

5.70

59.38
16.18
l. 82
4.23
J. 91
3.79
2.13
4.81

.OS...

.n

."
1. 59

100.35

-_._---
Quart z
Corundum
Octhocase
"lbl... e
"nocthiUI
Nepheline
Oiopside
~rper.. thcne
Olivine
H~~net;ltu

HemaUt"
I lmenlte
RutH"
~patit:e

C~;':'"nlsci

15.91
o

D.H
34.80
24.04
o
1.67
5.i6
o
3.011
o
1, 16
o

n
100:tr-·

16.31
o

13.4"
.8.88
27.48
o.,.
S.H
o
3.24
o
1.28
o
."1n.Ol

M(LOl)
,~,

14.68
o

19.60
28.60
22.14
o
2.73

10.70
o

.n
o
1.07
o

99. 99

28

6.11
o

29. III
31.84
21.58
o
2.28
6.86
o...
o...
o

100.01

11.111
.n

-29.03
24.32
16.U
o
o

15.63
o
1, 17
o
1.35
o

100.01

14.66
o

25.43
2~. 73
17.68
o...

11.60
o
3.20
o
1. 28
o...

100.02

10.22...
28.91
23. so
16.47
o
o

\1.87
o
2.68
o
1. 84
o...

1015.01



Table 2. Major-oxide chemical analyses (in weight peccontl and crpw normative

mineral' for selected umples from the Iditarod quadrangle, Alaska--Continued

Hap I)n1t

Hap No.

S..mple NO.

Local ion IT, Rl

Rock Typea

Illi!rercnclit.b

,..
"783T473

3JN,36\ol

,..
"7BBI393

3JN,36W

0.0

'. ,

"m
"

7BBT390

nll,36·"

mdla)

,..
"78CLH3

33N,36\ol

~m

,..
"B5Ml.H'

)21l,41W

q.

TK/Il TKm

39 50

78BT435 798T503.2

32N,37W 3IN,40W

mon qm

'. ,
Major-oaid" compodtion

."

59.4
15.6...

3.60
3.23
3.65
3.07
5.02

.GO

61. 5
15.5
2.16.
3.lh
3,42
3,81
2.85
1.73

.GO

."."

56.84
17.81
l. 53
4.52
3.37
5.35
), 2B
3.84...
."."

52.31
lB. 45

."B.23
5.12
7.B3
3.24
2.50
1. 23...
."."

60.1
16.4

."4.05
2.12
3.63
4.19
4.60...

."

55.19
17.44

1.41
6.09
3.89
6.36
3.55
l.18
1, 01...

••14

.25 .22 .19 .34 .16 .35

- .08 _._,-<''l'~'--,,,,-j''~'C----,j'C·t"1-- ---ri'"'\<'i---.c·-\'i·'----ri'C·;'I"9r.-cr--- 96.83 100.05 9!l.41 99.41 99.16 9li.9~ _._-
5,70

52.2
18.0
1, B8
5.56
3.35
6.49
4,23
3.52
1.05

Qua rt r
Co CUM!"'"
Odhoeas..
Albite
Anorthite
Nephellnll
Dlop.!de
Hypersthen"
Olivine
Maqnetlte
Hematite
1111l"nlt"
Rut!l.
~
Tot-"I--
COII\lllent."

,,
21.57
31 .32
20.46
J.14

10.64
o
7.n
2.83
o
2.07
o

100,00

5.95
o

28.14
36.70
12.79,

4.86
9.11,
1.11
o
1.36,

,
o

U.79
27.45
28.46,

6.27
9, 09

10.06

.",
2,34
o
1.02

100.00

~, 47,
23.18
28.35
23. 01
o
1,38

1 J. 74
o
2.27
o
1. 77
o
."100.02

13.57,
28.44
H.54
15.80
o...

1l.48,
3.19,
1.28,...

100.02

2.25
o

18.92
30.24
22 .•1,
5.49

15.67,
2.15
o
1. 93
o
."

8.7,
o

31.13
27.26
14.65,

3.54
11.87,
1, 46
o
l.H
o

loo.cO

29



Table 2. Major-oxide chemical <l.n.lolyses (1n weight percent) and CIPW normatiy.

minecah fot seleeted sample, (rom the Iditarod quadrangle, Ala"ltot--Continued

Map Unit

Map No.

Sample No.

Locatoloo (T,R)

lIoek Typo·

lIeterene85b

".
"7!iBTS08,2

]IN,40W

".
"79CLISO

nN,37W

""'. ,

,~

"71181281

nN,36.W

mon(;»

'. ,

,~

"
198'1'264

)lIl,36W

qm(al

,~

"82ST3g7

30N,42W,.
'. ,

,~..
B41lT2SS

JON,37W

""I

".
'"

82B1'437

60.8 64.9 55.8 67.94 63.S3 67.14 57.13
14.B 14.9 15.4 14.61 14.42 15.07 15.16

.64 1.48 I.U 1.19.0 1.27 2,lS1 1.60
4.18 2.25 5.45 .n. 3.84 1.7h J.n
3.291.202.72 .6B 4.00 1.14 3.37
4,37 2.54 4.96 3.21 J,6} 2.58 5.29
2.94 3.76 4.27 2.60 2.65 3.85 2.39
5,03 4.34 2.21 3.59 3,72 4.26 3.64

.71 .51 .S'S .29 ,70 .65 .n
.11 .21 .25 .31

.08 .08 .12 .05 .11 .OB .14

.25 .31 .32 .21 .11

.OS - .....c.l'}.--~.~.-l'i'--.'~.i'~.:----.r.~"1--~ .....~'*'----..'".•~O(-__98:-nr-- '16.61 ".88 119.00 n.n 99.50 99. 70
2.65 5.54 ~.ll 6.03

Ouartl
Corundum
OrthocasQ
All:1lte
Anorthite
NlI.ph.. l1n~
Dlop"ld"
Hyperattl"n"
Ollvlno
Hagnet 1to
Hematite
Ilmllnlte
Ilulll ..

;P!tlt"0"
COIlImentSd

9.16
o

30.67
25.61
12.n
o
7.90

10.80
o...
o
1.51
o

too.OO

19,32
o

26.73
33.15
11.42
o
\, 40
4, '4
o
2.24
o
\'01
o

100. 01

''''''

6.29
o

14.42
38.84
11.36
o
7.56

11.95
o
loU
o
1. 74
o

100. 02
h (LOIl

30

32.93
. .,

12.18
23.00
15.90
o
o
1. 77
o
1. 90...
."o
.n

100.00
h (LOII

18.86
o

22.42
22.91
16.7g
o
."15.28

o
1,8/1
o
1.36
o
."tOO.02

21. 91

."25.44
32.93
11.29
o
o
3.41
o
J.15
o
1.25
o
."1150.00

D.n
o

22.95
21. 58
21.22
o
J.16

12.55
o
l.U
o
1. 44
o
."100.02

h lLOll
lce,el,..,



M.. jor-ollide chemical analyses lin veiqht percent)

for selected samples from the Idit.~od quad~anqle,

and CIPW no~mative

Ala ska--Cont inued

K..p Unit

K..p NO.

S...pl. No.

Loc:n Ion IT, II)

Rock Type"

1I.'.~.nC.SD

",.
m

14BT304...

1IN, (111'

eonlal

UB'T242

28N,4-';,r

'. ,

'b

'"
e6BUO

UN, (1101

lllOn ,.)

'b
'"

ISK1.19 •

2IN,44"

'b
'"UBTU

21", HII'

ton, .. )

'.'

'",4BTlOI

21N,nw

,.,

141

84BY98

'.1

s.o .18
16.06

2.16.0
5.00..
5.22
'.53."2.90
.U
."."

9'.12
1.72

Sf. 1.l
n.20
2.15a
1.0'.
5.'5
6.19
3.4(,
f.O,

."."."
1.08

n."
S.lll

53.09
14.01

1.02
4.4C
'.5'
6.04
3.31
1. 5'.n..,
.n

3.n
6,11

95.12
6.95

55.2
12.0
1.22.
4. n ..

11.1
S.U
1.15
3.14
.n
.".U

1.13
n.S2
1.51

54.14
11.14
2.1h
1.13..

10."
6.25
1.19
1.13
.U

.".23

.U

J.14
99.36
10.10

59.94
1'.34
2,2h
3.25a
1.32
2.49
1.02
3.34

."."."

" .•5
5,n

58.41
16.61
2.ll ..
2.lh
4.21
3. '2
3.55
5.U

.0>

."."

.>l
99.16

5.52

QIl~nJ

Co~undll/ll

Onnoc....
Albit.
Anorthlte
NepheUne
010pl1de
Hyp.rstnen.
Olivln.
Ka9net It.
H."'ltlto
J 11I1on Ito
RutH"
;PiltitO".
COIlUnentsa

14.S1 0 6.01 f.6J 11.26 20.2t 3.80
.91 0 0 0 0 5.13 0

19.16 24.52 10.n 19.05 1.00 20.49 31.61
2.6S 29.10 30.)4 15.20 10.56 26.53 30.45

35.)4 19.60 20.29 16.03 22.18 9.n 13.98
0000000
o 6.0S 1.37 8.15 6.2t 0 L82

21.09 11.12 20.19 30.n 36.1' 11.63 12.16
o 2.55 0 0 0 0 0
3050 ).46 3.11 3.11 3.32 1.40 3.40
0000000
1.40 1.64 1,46 1.40 1.36 1.50 1.56
0000000

",c:'~"i--'tnonlr:'~"lr-~"ir:'i.l;--...,t.o.o·:O"~"'-""'1onor:"i"1'----,.ir·'J.i;--...,t10"lr:m~}-----
n(LOIl (lIp,ld, 8010 - 01 h(LOIl
TKJrl In "hl .23
TKil nlLeII

31



Table 2. Major-oxide chemicil.l analyses (in weight percent.) and CIPW nOl:mative

minerals for .elected samples from the Iditarod quadcanqle, Alaska--Cont.lnued

M~p Unit

Hap No.

Sa;nplll No.

LocaL Ion (1', R)

Rock Typ"a

RelecenclIsb

,~

'"
85111'117

2?N,41W

"'. ,

",.
'"8481'306

27N,47w

own? ("I,

".
'"8SHLll •

26N,50W

gdl {ill

,~

'"
BSM163011

26N, SOW

",

1"4

8tAH261A

26N,49W

",

",
'"

114A.'1212A

2liN,40W

"

".
'"84M15528

l6N,40W

gd(al

O~"~t7.

Co~~n<1~..
onhoc.>s"
A1Dlte
Anorthlt ..
NlIpheline
DioPs!<1e
Hypersthen"
Ollvln..
H<lanotito
H6m"tltll
Ilmenite
Rut1J<l
~'!llli1-
CO/ll:.llnt .a

69.64
P.11
1.13a

• 52.

."."1.81
4.17

.".n

."
1.82

100.31
2.31

30.51
5.76

25.02
32.73

2.00,,
1.06,
1.06
1.02...,
."100.00

39,22
13.25

2. Hi
10.30.
5.89

11.41

."1. 49
1.01
.n
."

12.77
n.JI
13.96

,,
10.29

."37 .01,
22.12
1 lI. 11

3.96
4.25,
2.2(,
."100.00

h (LOI)

63. ?
15.0
2.41a
2.68a
2.2l
2.18
4.34
2.69

."...

."
2.37

n.72
S.H

20.0(
1.10

16.33
37.12
10.88,,
7.40,
3.59,
1.18,
1.17

100.01
h{l.ol)
ICC, ell

32

64.16
15.69
2.Jh,
2.24•
2.00
2.68
4.91
2.10

."

.".n
1. 45

100.08
(.lIO

18.09

."16. l!
42.12
10.70,,
6.14,
3.40,
I. 56,
."tOo.01

(cc, ell

68.67
15.25
2.04"
1.33.
1.43
J .11
4,06
2.94....,.
."

25.56

."11.44
34.49
14 .44,,
J.S8,
2.97,
1.03,
."100.00

62.59
14.H

2.3U
3.90.
5.14
4.61
1.90
3.22...
."."

20.91,
19.20
16.22
20.73,
."16.63,

3.42,
1. 61,
."100. 00

(el)

60.77
15.09

2,25.0
3.n"
4 .63
3.45
2.40
2.81

.".n

.n

2.88
9S.n

6.13

21. 68
2.48

17.30
21.16
16.27,,
15.611,
3.10,
1.49,
."100.01

h(LOII
(el, _hI



.---

Table 2. Mo/ljor-oJdde chemical analyses Ill' ....eight percent I and CIPW normative

minorals for lelected samples from the !d1larod quadran.;le, Ala,ka--Contlnued

Map Unit

Map Ho.

Sample No.

Locnloll (1',111

Rock typeil

Ret.r"nce ... b

TKm TKIll TKm

174 115 176

84AIII~48A 84AAl!">llC 84AHHIC

26H,40W 26N, (COl 26N,40W

Od (I" qm(aJ, ,

,'"
'"848T227

261<1,40\<1

d"

,'"
'"

84.o.M2248

2!">N,40W

q.

n',
1981'14

34101,37\<1

ak (a)

'.'

'",
79B1'n

3~N,36\O

elk (ill

' ..
60.99
14 .08
2.33a
3.97..
5.10
5.20
2.39
2.97

.".".n

..,
99,30
6.74

72.63
15.13
1.63a

.03<'1

."1.83
2.95
4.4J
.n
.".n

..,
U.62
1.66

65.02
15.57
2.th
2.27.
2.61
3.15
2.44
3.46...
.".00

99. eo
4.66

63.29
15.77
2.2la
2.4h
2.n
4.60
2.84
3.07
.'l...
.00

1.01
n.31

4.98

72.67
14.91

1.68a
,04a

."1.65
2.98
3.9S

.".".n

l.02n.n
1. 73

U.l
11.0

l.JB
5.65
8.60
7.38
1.36
1. 67
.'l

."

."
10.6
97. 96

48. "
11.0."5.18

9.10
8.89
1.27

."."

."

."
10.7
97. 4?

Quartt
CorundO,llQ
Orthocaae
Albite
Anortnlte
NephelIne
Dlopdda
Hyperat nene
Ollvlne
MaQnet 1te
HMlatlte
Ilm.nit..
RO,I~ lIe
Ap;ot it.
Totil
COIM\l!!ntsd

15.20 :14.61 21.~O 20.99 31.03 1.09 8.84
o 2.34 2.63 .01 2.9~ 0 0

11.7626.4020.9$ 18.4$ 23.71 11.34 1.11
20.46 25.11 21.16 24.45 25.61 13.23 12.44
19.14 11.69 14.68 21.55 1.85 21.81 21.30
0000000
4.24 0 0 0 0 16.30 19.15

16.60 .80 8.19 9.3:1 .13 26.38 21.82
0000000
3,24 0 3.18 3.26 0 2.30 1.38
o 1.64 0 0 1.n 0 0
1.60 .10 1.15 I.n .l¢ 1.55 1.36
o .08 0 0 .11 0 0

." -....,.'.'i--mc·ii"r--...o'·~''''-~m,-;·!r''i---,in"--,i~",,---100~- 99.99 100.02 100.00 100,Ot 100.01 100.00
("'mJ 15h..... ) (ee.el, leI) (el, ....l h(L01) 1111.01)

~,
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Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Locat ion (T, R)

Rock Typea

Referencesb

TKd

6

79BT53

34N,36W

dk (a)

3,1

Tkd TKd TKd

19 127 135

79BT117 84MSL155 84AM290A

33N,38W 28N,47W 28N,46W

dk (a) dk dk (a)

3,1 5,1 1

TKd

136

84AM292A

28N,46W

dk (a)

1

Tkd

138

83MSL45

28N,44W

dk(a)

4,1

TKd?

156

84GL003

27N,46W

dk? (a)

5,1

Majo~-oxide composition

Si02
A1203
Fe203c
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
H20+
H20­
c02
(LOI)
Total
Fe203T

50.1
12.5
1, 03
5.72
6.89
8.05
1, 66

.87

.68

.16

.55

8.48
96.69

50.0
11.5

.41
6.28
7.96
5.93
1, 40
1,11

.61

.21

.30

11, 2
96.91

65.29
15.45

1, 9a
2.03a
2.75
3.14
3.72
3.50

.40

.23

.07

1, 28
99.76

4.16

52.04
11, 27

2.2a
4.74a
7.12
7.27

ND
1.87

.70

.40

.19

9.52
97.32

7.47

49.80
10.60

2.14a
5.60a

12.74
5.46

.84

.72

.64

.33

.13

9.95
98.45
8.36

49.32
12.00

2.23a
5.42a
7.86
6.58
2.18
1, 66

.73

.22

.12

.47

11. 06
99.85
8.25

60.68
15.02

2.21a
2.55a
2.61
4.41
4.41

.98

.71

.21

.08

5.22
99.09

5.04

Normative mine~a1 composition

Quartz
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hematite
Ilmenite
Rutile
Apatite
Total
commented

10.27
a
5.87

16.02
27.48
a

14.65
22.54
a
1, 70
a
1, 4 7
a

100.00
h (LOI)

11, 55
a
7.68

13.87
25.54
a
7.22

32.09
a

.70
a
1. 36
a

100.01
h (LOI)

19.64
.39

21, 00
31.96
14.29
a
a
8.61
a
2.80
a

.77
a

.54
100.00

34

21. 44
a

12.59
a

28.73
a
7.51

23.53
a
3.63
a
1, 51
a
1. 06

100.00
h (LOI)
(cc, cl,

si)

10.46
a
4.78
7.99

25.87
a
1.71

43.49
a
3.49
a
1. 37
a

.86
100.02

h (LOI)
(cc, cl)

5.31
a

11.11
20.89
20.44
a

11. 96
24.49
a
3.66
a
1. 57
a

.58
100.01

h (LOI)

19.37
a
6.17

39.75
19.49
a
1, 88
7.97
a
3.41
a
1, 44
a

.52
100.00

h (LOI)



Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative

minerals for selected samples from the Iditarod quadrangle, Alaska--Continued

Map Unit

Map No.

Sample No.

Locat ion (T, R)

Rock Typea

Referencesb

TKd

157

84AM125A

27N,46W

dk (a)

1

TKd TKd TKd

158 159 160

84GL004 84AM140A 84AM137A

27N,46W 27N,46W 27N,46W

dk (a) dk (a) dk (a)

5,i 5,1 5,1

TKd

161

84AM135A

27N,46W

dk (a)

5,1

TKd

162

84BT280

27N,45W

dk(a)

5,1

TKg

180

85AM132A

25N,52W

agr

Major-o~ide oomposition

45.71
16.29
3.2a
6.18a
7.22
8.90
2.59

.28
1. 70

.32

.17

6.29
98.85
10.07

50.35
15.73

2.93a
4.39a
4.19
7.49
3.46

.56
1. 43

.28

.12

8.18
99.11
7.81

54.24
15.03

2.21a
4.56a
8.08
5.01
2.55

.88

.71

.14

.16

5.88
99.45
7.28

50.17
14.40

2.2a
4.73a
8.55
6.17
2.30

.36

.70

.13

.12

9.40
99.23
7.46

54.01
14.87

2.31a
4.68a
6.40
5.62
2.75

.35

.81

.19

.14

6.37
98.50
7.51

53.10
13.05

2.27a
5.57a
7.42
8.44
1. 72

.38

.77

.26

.17

6.23
99.38
8.46

69.69
14.53

2.01a
.87a
.57
.89

5.10
4.75

.51

.10

.09

.24
99.35

2.98

NOPnative mineral composition

Quart z
Corundum
Orthocase
Albite
Anorthite
Nepheline
Diopside
Hypersthene
Olivine
Magnetite
Hematite
Ilmenite
Rutile
Apatite
Total
Commentsd

o
o
1. 79

23.68
34.57
o
8.72

21.92
.03

5.01
o
3.49
o

.80
100.01
h (LOI)
(cc, cl,

hm)

7.76
o
3.64

32.20
28.30
o
8.46

11. 28
o
4.67
o
2.99
a

.71
100.01

h (LOI)

11. 84
1.19
5.56

23.06
25.58
a
o

27.57
o
3.42
a
1. 44
o

.35
100.01

h(LOI)
(cc, el)

35

8.36
a
2.37

21.66
31. 06
o
1. 65

29.53
o
3.55
o
1. 48
o

.34
100.00
h (LOI)
(ce, el)

14.20
.22

2.25
25.26
28.92
o
a

23.39
o
3.64
o
1.67
a

.48
iOO.03

h (LOI)
(ee, el)

13.70
o
2.41

15.62
28.73
o

11. 59
22.20
o
3.53
o
1. 57
a

.65
100.00

h (LOI)

19.78
o

28.32
43.54

2.75
o

.81
1. 06
a
1. 64

.90

.98
o

.23
100.01



Table 2. Major-oxide chemical analyses 0,., wei9ht percent) and CIE>W normative

minerals for selected samples from the Jditacod quadrangle, Alaska--Contlnued

10 11 12

B4AM216A e4AM280A 84AM28SA 84 ....... 16098 84AAi60"C

'"
"

Map UnIt

M~p No.

Sample No.

Locatlon (1', R)

Rock Typ"a

Ret.r.nc.ub

0<,,
B~AH87 ...

34N.4JW,,,
,

33/11,44W

Jdr

33N,44W

,,"
•

'"

3]\oI,4]W

'"
•

'"n
84AM284A

33N,43W,.,
,

32/11,44W

'p',
32N,44W..,

,

42.10
19.34
2.88.1
9.91.1
7. 7~

12.69
1.B9
.u

1.38

.".n

1,11
"9. 57
13.89

31.87
.n

1.52"
4.70a

:33.18
.u

" ."."'."'."
27.61
<;9.61

6.74

H.P
16.75

1. 7~"
6.15a

11.63
11.93

."."."."'.n

."H.G)
8.58

41.48

."1.~1"
~.Ha

39.05

."
"" .".".n

10.92
".n

7 .46

39.97
.<0

1.51a
5.64.

39.21

.".".".".".n

11.62
99.20
7.78

52.20
2.45
1.68
2.65.

18.37
20.9'1

.23

.".".".n
1. 51

100.23
4. ~4

40.24
0.34
1.52a
9.54a

37.93
1. 79

."."."'."'."

99.18
12.12

Quaete
Corundum
Oethocase
Albite
lInorthit ..
Neph.1 i n.
Dlopdde
Ilypecsth..ne
Ollv!ne
Hillln.tite
Ih...."t ite
Ilmenite
IlUtU..,

~patlte.'"Commantsd

0000000° .J~ 0 0 0 0 0
LOB .33 .18 0 .07 .06 .06
8.72 0 B.39 0 .68 1.91 .55

44.44 1.06 41.11 203 1.10 5.70 .69
4.0'; 0 0 0 0 0 0

15.31 0 14.47 .63 1.48 18.18 7.02
o 23.42 31.99 35.99 28.17 6.99 28.62

19.19 71.117 .18 ~B.84 65.96 4.54 70.57
4.24 3.06 2.51 2.47 2.50 2.35 2.41
0000000
2.66 .OS .48 .02 .02 .19 .04
0000000

''',':'l'!,-',",n,c:,g':f---rio.,o'":g.l;--"",,c:.gTl--'ln,.,r:,g"If--,l",,~:g'l'---'""'c:,!H!'-----
hU.oll h(LOl} hn,oll 'loS - h(LOIl',"5_ ,""'- lIDS· 6.2 \m4-
98.0 711.2 74.0 34.9



Table 2. Major-oxide chemical analyses (In weight percent) and CIPW normative

minerals for selected samples from the Idltarod quadran9le, Alask~--Continued

Map Unit

Map No.

S..mpl<> No.

LocHlon (T,Rl

Rock Typea

R",t",r"'ncesl)

"eo
31

84"M279A

321(,4511'

."

"
"

1141\M121 B

30N,47"

"114",M1211l"

30N, HW

,

"
"U1.H12lr"

30N,nw

••p,

"
'"

U.>.M206A

29N,41111'

."

"",
114AA15388"

29N,48W

,

"10"

84""1 ~96"

29N,48w

".,
----- ------_._-

99.09

73.1
14.3

1. 84
.<6
."...

2.9J
2.81
.n."<.02

1, 71

."<.01

51. 4
10. J

3.56
7.86

10.50
9.25
1. 18
1. 42
1. 18

.23

."1. 94

."."

65.24
16,02

2.0101
1.911a
1.'17
2.43
1.11
4.46

.".2J

."

.,.~. 62
4.21

15.19
14 .00

.33r

.28r

."1.39
3.511
3.60

.07

.0'

.0>

67.95
16.59
1.8h

.681
1.02
2.55
4.60
3.48

.31

."."

74.4 411.6
14.0 12.~

.16 1.68

.24 9.56

.25 10.10
1.38 10.00
3.63 2,OQ
4.23 1.511

.05 ,SS
<.05 .22
<.02 ,23

.36 2.02

.09 .11
<.01 <.01

",!lc:il~lr--~,.,i:~:~l--~,<••.~,",.--.,.,c.•,.,--
2.S1 .64

Normtlth'. -.in-ral COlllpOaition

Quart z
Corundvtn
Orthoc",ae
Albite
AnorthIte'
N'ephellne
Olopslde
Hypersthen"
OlivIne
MilQnetlte
".,miltlte
llll\entte
ItlltHe

~'i'Otil--
Commentad

21.52 38.42 34.34 0 16.87 1.49 44.45
l.01 L 11 1.08 0 .67 0 5.10

20.73 21.45 25.40 9.56 26.63 8.60 17.08
39.23 30.55 31.21 18.10 35,14 15.44 25.50
11.70 6.16 6.63 20.53 10,40 16.32 2.51
0000000
o 0 0 23.41 0 23.57 0
2.56 .31 .90 4.06 5.54 27.71 1.11
o 0 0 20.27 0 0 0
1.51 .49 .24 2.49 3.03 3.98 .70

.18 0 0 0 0 0 1,39

.59 .13 .10 1.01 1,09 2.30 .63
0000000

~'i';-'---,,,,,.-"'ii'-_,,,,,c'~"r--Tll1"'~'f' ~-,""'~.';'r-~TI><,,·~'t'- "c'i'f'---100~06 106.01 100.02 106.01 160.06 100.02 ~~6.a2
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Table 2. Major-oxide chemical analyses (in weight percent) and CIPW normative minerals for selected

samples from the Iditarod quadrangle, Alaska--Continued

Map Unit Xi Xi

Map No. 108 108

Sample No. 84AM267A 84AM267A*

Location (T,R) 29N,47W 29N,47W

Rock Typea mto mto

Referencesb 7

Majo~-oxide composition

No~ative mine~al composition

Quartz
Corundum
Orthocase
Albite
Anorthi te
Nepheline
Diopside
Hypersthene
Oli vine
Magnetite
Hemat ite
Ilmenite
Rutile
Apatite
Total
Commentsd

70.28
17.23

.77r

.65r

.39
2.50
5.67
1. 64

.15

.06

.02

1.05
100.41

1. 49

25.27
1. 74
9.75

48.28
12.09
a
a
1.31
a
1.13
a

.29
a

.14
100.00

67.4
18.4

.96

.23

.44
3.06
6.21
1.33

.12
<.05
<.02

.77
•05

<.01

98.97

19.47
1. 32
8.00

53.50
15.12
a
a
1.12
a

.47

.66

.23
a

•12
100.01

a Volcanic rocks named according to the total alkali-silica
diagram (Le Bas and others, 1986). Plutonic rock names (lUGS
classification) determined by modal analysis or petrographic
examination. All other rock names determined by petrographic
examination. Abbrevations: (a), altered; agr, alkali granite;
amp, amphibolite; and, andesite; aug, augen gneiss; bas, basalt;
ban, basaltic andesite; bta, basaltic trachyandesite; cpx,
clinopyroxenite; (d), devitrified: dac, dacite; dk, dike; gab,
gabbro; gbn, gabbronorite; gr, granite; grp, granite porphyry;
gd, granodiorite; (h), hornfels; har, harzburgite; mba, meta­
basalt; mgr, metagranite: mgd, metagranodiorite; mto, meta­
tonalite; md, monzodiorite; mon, monzonite; qm, quartz monzonite;
rhy, rhyolite; sch, schist; ser, serpentinite; ton, tonalite:
tan, trachyandesite; tuf, tuff; tufl, lithic tUff; tufw, welded
tuff; vol, volcanic; weh, wehrlite •

b 1 - this study; 2 - Bundtzen and Laird (1982); 3 - Bundtzen and
Laird (1983a); 4 - Bundtzen and others (1988); 5 - Bundtzen and
others (1992); 6 - Miller (1990); 7 - Miller and others (1991).

c Where Fe was measured as Fe203 (Fe203T), Fe203 and FeO were
calculated. Fe203 and FeO values followed by suffix "a" were
adjusted using the method of Irvine and Barager (1971), wherein
any Fe203 > (Ti02 + 1.5) is recalculated as additional FeD.
FeZ03 and FeD values followed by suffix "r" were ~djusted using
a fixed ratio cf Fe203/FeO - 1.2, an average value for andesites
(Gill, 1981).

d Abbreviations: h(LOI)), high loss on ignition; h(FeO), high
FeO value (for indicated oxide); l(CaO), low CaO value (for indi­
cated oxide); %ms, percent modal serpentinite: rna, mafics altered;
oa, olivine altered. Secondary minerals present are enclosed in
parentheses and abbreviated as follows: cl, chlorite: ep,
epidote; hm, hematite; mi, mica; ox, oxides; sh, schorl; si,
silica; wm, white mica. Two samples (86BT19 and 86BT20) were
analyzed for BaO; the value is shown in.the comments column and
is included in the oxide total .
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Table 3. Trace element analyses of selected samples from the Iditarod quadrang.le, Ald-ska

[ND, not detected; --, not analyzed; ppm, parts per mUllon. All locations are by township and range]

Map unit Tb Tb TKy TKy TKy TKy TKy

Map No. 92 122 40 42 64 67 69

Sample No. 85ML06 85ML05 85ML07 85ML02 85ML01 85ML04 85ML03

Location (T,R) 29N,51W 28N,51W 31N,53W 31N,48W 30N,48W 30N,48W 30N,48W

Rock type a ban ban tuf (d) and bas rhy(a) tufl

Methodsb 2 2 2 2 2 2

Trace elGments (ppm)

Sc 17 .1 17.4 1.295 40.9 30.3 6.97 2.41
Cr 262 236 2.6 <7 262 3.4 <2
Co 37.1 24.7 .63 4.23 45.1 1. 35 .36
Ni 125 54 <40 <90 <180 <80 <50

cu
Zh 118 118 25.4 184 76.5 63.0 34.5
As 1.58 3.06
Rb 10 <10 82 54 13 160 210

Sr 670 600 51 380 280 97 20
Y 16 16 <10 80 18 43 40
Zr 130 110 130 920 90 600 150
Nb 23 17 20 26 <10 25 27

Mo 8.1
Sb <.4 <.4 .85 .29 .54
Cs .40 <.7 2.39 1,46 2.10 5.30 6.24
Ba 230 220 550 2400 150 2400 60

Hf 3.02 2.82 2.71 17.2 1. 81 13.2 5.43
Ta 1. 42 1. 09 1.15 2.02 .40 1. 94 2.30
Th 1.32 1. 01 17.85 6.98 .78 15.5 29.1
U .43 .39 2.60 2.78 <.5 5.67 9.45

Rare earth elements (REE, ppm)

La 13.9 10.2 40.45 56.9 4.70 56.9 57.9
Ce 28.7 21.8 67.25 117 11.35 107 107
Pr
Nd 19.5 15.0 18.7 59.5 8.5 40.5 38.3

Sm 5.69 5.11 2.77 14.72 2.72 8.55 8.00
Eu 1,81 1. 73 .390 5.29 .98 1. 94 .113
Gd 5.8 5.4 14.5 2.9 7.2 7.5
Tb .76 .71 .22 2.13 .53 1. 05 1.012

Dy
Ho
Er
Tm

Yb 1,33 1. 37 .73 8.2 2.11 3.98 4.27
Lu .202 .186 .107 1, 23 .31 .69 .603
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Table 3. Trace element analyses of selected samples from 0,. Idle<llcod quadungle, Al.uka--
CQnt 1nued

H;lp unl t 'TI(y

'"
,,, TKII TKIl TKll ? TIIIl

Hap No. '" ... '" '" ". '" ""
S;lmple No. 85MI.09 851'11.09 85Hl,.10 B5I'1L18 9SML16 8SHl.l1 85MI.21

I.ocation IT. RI aN. sow 21N.50W 21fl, sow 29N, ow 29N,4JW aN, oW 24N, sow

lloc~ typea elac lal tut (ell tut Iill t;ln (al ban (al ban (aj ban (al

Ml!thodsO , , , , , , ,

Tr.... al_at. -,
" '-' 2.99 1. 12 120 12 31.2 24.0 24.2

" 21. .3 ., " 11.4 m 1250 ".
" '" .n ... 12.2 36.2 53.8 28.80

"' <0' <0' '" clOO .., .00 C140

'"'" " " ... , .. '" n "" 13.3 '-' '-' '-'
"

,. '" '" no ,. .. "
" '" " .. '" ." no '", " '" .. " " " "" no '" '" '" '" " '"" " " " " " " d'

"'" .n .n ... 3.21 .n .n 1. 20

'" l.89 3.39 1.38 S. B'J 2.61 6.05 3.31

" 1600 '" '" 2500 1650 1400 1 SSO

"' 4.85 6.99 3.31 1.45 2.50 2.06 3.60

" 1.24 2.16 1.80 1.08 ." ." .n

" 15.1 21.8 21. 5 14.3 5.23 2.89 5.10

"
.., .., 4.96 6.61 1.91 1.44 2.66

" .. ••rth .l_nt. (US, -,
"" H.2 50.1 a.8 40.5 24 .8 13.2 19.9,. .. 90.2 ~". 9 " 49 ... 21.2 40.3'

"" 22.5 31. 5 13.9 36.1 23.9 13.3 20.65

" 3.89 6.H 2,61 1.86 4.90 3.51 4.93

'" .958 .410 .345 1.55 1. 18 ... 1.16

'" ... ., ", • .1 U ,.,
" .00 • 111 ... ... ... .n ...
""""
" 1.40 2.51 J. 43 2.99 LBO 1.61 2.05

'" .234 .H3 .232 .495 .303 .210 .n
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Table 3. T!Cace element analyses of selected samples f!Com the Idltacod quadrangle. Alaska-­
Continued

'" unit '0, '" '" '0, " " "
'-' ". n " " " " " J>,

Sample No. 8~AM285A 84AM284A 8~o.I60~B 8~o.160~C 8~AMl21B 8~AM12H 84AAI5J8B

Locuion (T, R) 33N, ~3W 33N, OW 32N, ~~W 32N, ~~W JON,OW 30N. OW 29N.48W

Rock typea

"" ", ,,. "" ." .., ..,
I1llthod,b , , , , ,

'I'r...,. .l_nt. -,
"" <>0 '" 'CO
Co

" t 942 2168 '" 1371 J> " '"
'" • • ., .. 'J> 'J> "'" 00 00 " " " '" '",.
" "0 'J> '" "0 " .. "
"

,
" "

, ... '02 '", , , , ,
" " "" n J> n " "' " "" 'J> '" 'J> 'J> 'J> "0 J>

"".... " " " " 2210 m no

"""" .... ••rth .1__nt_
(UI, ...,

'"
, ,

" " 9,40 19.0 20.0

"
, , , • 15.0 45.0 45.0

" 1. 30 5.40 ~.~O

'" 4.90 25.0 24.0

,. 1.20 3.40 3.80

'" ." I.JO 1.10

" .00 4.00 3.80

" • OJ ... ...
" .J< 3.10 3.10

'" .02 .OJ ."
" .CO 1. 70 1. 50

" < .03 ." .J<

" ... 1. 90 1. 20
Co
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Table 3. 'I'race element "nolly,.. , of ,elected ,amples Crom the Iditarod quadrangle, Alaska-­
Contlnulltd

~ Abbuvhtlon.: t'l, altered; amp, .",phlt>ol1te;
and, andesite; bu. ba,alt; b.1ln, basaltic andes1t:e;
Cpll, clll\cpyrollel\lte; (dl, dev1trltled; dOle, d;oc1t .. ;
Obl\, Qabbronorlte/ Olll, Qunit. porpllyry; Od,
oranOCllorite; liar, h.rzburolte: IIIQr, met.aoranlte;
mtO, lOetatonal1te; mon, /!lOnzcnlte; qm, quartz
IIIOnzonlt.e: rhy, rhyOlite; aeh, .chlst: tan,
t.rachy~nd.l1t.e: tut, tuff: tufl. lithic tUH:
weh, wehrli te.

b Analytlc~1 methods and .nalysts:
fill element. by KeV.II (amlly"t' R.G. MCGlf1lsey,
U.S. Geolooleal SurveYI; data prflvlously clted
In HIller (19901:

2 1Ul, Sr, Y, Zr, Nb, alld U by x-ray "",oreseenee;
all other elemllnts by In.tru_ntal neutron
actlv.tlon/ .nalyred by the U.S. Geologle,l Surv..y;

3 Tnc. elemente by X-ray fluorescence (analysts:
F. Brown and Z. Brown, U.S. GeoloQ'lcal Survey); R~E

by Inductively coupled phsma masS spectrometry
{,n,lYlt: fl. l".eler, U.S. Geologie~l Survey}; data
pravlou.ly Cited In Miller and other a (19911.
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Table 5. P",leocurront d .. t .. from the Idltll.cod qUlldrllngle, AI.uka

(A"tual ,.tation 10catl0n marked by end o! arrow t.ll. '11 10""t10n,, by town"hlp
and ran\lel

'" Station Location Current Azimuth Re!er-,.. ,.. l', " indlcatorl (mean) 2 ence3

, 331'1, ". SC,Ge, fI" ., " 235° ,, 331'1, '" Se,Ge,fL, ., " 2640 ,, 331'1. ;0. Se,Ge,fL, ., " 2830 ,, 331'1, ;0. se,Ge, fL, ., " 2250 ,
• 321'1, ". Se,Ge,FL, ., " 2Uo ,
5 838T16 311'1, ... se,GC, FL, .,

" ". ,
, 838T)) 30N. '" SC,Ge, fL, .,

" ". ,, 838T18 JON, ... Se,GC, fL, ., " 2380 ,
• 838T87 291'1, ". se,Ge, fL, ., " 2410 ,, 838T86 291'1, ". OC,Ge,n., " " IU" ,
" 86BT87 291'1, ." " 147° ,
" 86877) 291'1, '" " 129" ,
II 838T61 28N, <0. St,GC,fL, Or XB 201 0 ,
" 86AMc27 28N, '" " 1820 ,
" BUTl7 271'1, '" " ". ','
" 8tBTl8 2'N, ." ,., 1820 " ,
" 94MSLlOl 271'1, <0. X8, fe wen ,
" 86BTl1' 27N, '" " 190° ,
" 8697225 2EN, '" " ". ,
" 848'1'69 241'1, ... " 1960 ,
" 848T78 24N, ... " 133° ,
" 8481'78 241'1, ... Le, FC {poor) 1660 ,
" 8681169 24N, ". '" 106"/2860 ,
" 8697274 24N, ". FC, I.e 1810 ,
" 868T274 NN, ." Fe, I.e 192° ,
" 868T274 241'1, n. FC, LC 172" ,
" 8611"'219 2411, '" " 238<> ,
" 9611"'201 241'1, '" " 3240 ,

1 Abor"vlatlons: St, ntLstlon caat.s; GC, IIcoove CSllts; FL, tlow caat"; XB, croSa beda;
Fe, !lute "aat,.; Ir, imbrlcHe pebblo..;; PS. phnt litem orillntatlon; Lt, lo..d e .. ,.t,.; SI4,
.ol" marks; eR, "urr"nt c1pp1es.

2 llzimuth eorrected for b..dding tilt; curr"nt "",...ur"menta on a slnll1e bed are avaraQed;
multi pia b"ds at a 81f1111e locality are listed (and plotted) s ..parat"ly.

3 Abbreviations,
3 - this report; 4

1 - BundtZlln "M Laird 0983,,);
- 8undtzen and otheu (992).

2 - Bundtren and Olh"rs (988);

Table 6. Description of areh~eologle artifacts collected in the Iditarod quadrangl.. ,
lllaska, dueing course of this st\.ldy

Map No.

,

DeScrlptlon of aetlhct lal

Probable scraplnll tool -
10 "'" x 6 em in ,na"lmwn
dJ,nqn$lons. H". two
bihclally ",or ked "dlle••
Composed at lillht <;Ir....n
chert or "herly ar\llllit"
slmlhr lo Ilthololl!es found
in the lnnoko ternne (but
exotic to host roct. o(
Kuskokwim Groupl.

Wedge-shaped bltace tool and
other llhaped tool. Includinll
bitaces, scrapen. burlnated
flakes, retouched tl.k"., and
utlllze<i BakU, Tools
......nufactured (rOlrl , ..ndn.on"
hornfels that outcrop.
locally. Site Int"rpreted
as lat" Pl"luocene or e.. rly
Holocen" kill-butcherlnll .
sit" where stan" tool. "'"re
manuh"tun.d for Il!IIMldlate
use (Betts, 1985),

Locality deacription

N"ar ,."oIO<,1y nation 86aT349.
IIrtHaet found at elevation
190 ft on north ,iele of 8JJ !t
knob in NEl/4 """. 24,
T.BN.,P.,43W.

"'Uler P.ldQ" dte, Juat
south of peak 242~ In
sec. 13, T. 27 N., R. G2 \rI.
IIrchaeolollicJl tlte (AHRS II
lOT 041. UIIF Ku.eum
1I""".slon IUA 84_148 .
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