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DESCRIPTION OF MAP UNITS

U NCONSOLIOATED SEDIMENTARY DEPOSITS

Qa Flood-plain alluviym.— Wellatratified layers and lenses of

unconsolidated gray silt, sand, pebbles, cobbles, and
boulders; occurs a8 two facles; (1) gravelly facies on
Tanana River east of mouth of Chena River and on other
streams in and near Alaskas Range; (2) silt and silty sand
facies on Tananz River west of mouth of Chena River,
on streams north of the Tanana, and on lower courses
of some etreams draining Alaskas Range. Gravelly facies
contains pebbles, cobbles, and boulders, from Y4 inch to
38 feet in diameter, of resistant rocks from neighboring
uplands, and is locally perennially frozen. Ice content
low. Sand and slity sand facies conimins swaie and
slovgh deposits congiating of poorly stratified lenses and
layers of fairly well-sorted stream-laid silt and silty sand,
composed mostly of angular to subrounded grains of
quartz, mica, and feldspar, 10 to 80 percent clay, and
somo organie material. This facies is colored mottled
brown to grayish blue by carbonaceous material and iron
staining. Swale and slough depodits are perenuially
frozen and have moderate to high ice content.

Qs Swomp deposits.~—Dark-brown to black peat and silt more

than B feet thick in areas of impeded drainage in which
standing water {3 present tKroughout the year. Peren-
nially frozen and contain lenses and veinlets of clear ice.
Many smsll swarnpe and veasonslly flooded areas are in-
cluded in map units Qa, Qab, Qaf, Qtf, Qsu, and Qho.

Q!  Landshide debris, —Chsotic masses of angular fragments of

shale, sandstone, conglomarate, clay, sand, gravel, and
schist embedded in B matrix of sllt, clay, and gravel, re-
guiting {rom slumps snd flows slong cuesta and ierrace
escarpments and other oversteepened slopes. Character-
istic irregular hummock 3nd hollow topography with
cracks, aress of water-aaturated clay, and ponds. Some
landsiides are active; others would be reactivated by de-
gradsation of permsa{rost within them,

Qe Reworked cresk gravel.—Placer-mine dredge tailings de-

rived from baried creek gravels. Creek gravel from which
the dredge tsilings were derived underiies large areas of
undifferentiated perennislly frozen silt (Qsu), reatz on
Birch Creek Schist and intrusive roeks (Mzi) and, where
exposed in walls of excavations, consists of well-stratified
Iayers and lenses of poorly sorted angular to subrounded
brown to buff, locally heavily iron-stuined, auriferous
sandy gravel, contalning boulders of quartz, gneiss, and
schist sa much ag 24 inches in diameter. Locally peren-
nially {rozen, with little ground fce.

Qbc Basaltio cinders.—Cinder cone from late Pleistocene or

Recent eryption at north hase of mountsin southwest of
Buzzard Creek, a headwater of Totatlanika River. Un-
consotidated poorly sorted aggregate of irregular to gub-
rounded {ragments of seoriaceons to dense basalt. Frag-
ments range from 8 inches or larger st crater rim to 0.5 to
linch 1.6 miles northeast of crater, Basalt is dark gray
to black and composed of about 20 percent olivine in well-
formed unembayed phenocrysts 0,25 mm in diameter,
20 to 28 percent cglcic labradorite or sodic bytownite
taths 0.1 rom fong and 0.02 mm thick, and 5 percent elipo-
pyroxene, set in 8 largely glassy brownigh-gray ground-

mass contalning fine opaque particles. Scattered broken
crystals of orthoctsse and quartz, apparently picked up
from Totatlanjka Schikt, are present. Deposit iz 100 to
200 feet thick at ¢rster rim, thinning 1o & feather edge
1 mite northeast. No cinders on mountaln to southwest.
Cinders rest on youngest terraces or Bugzard Creek,
which are correlated with the Ritey Creek glaciation.

Qab Abandoned jlood-plain alluvium.— Well-atratified layers

and lenses of unconsolidated gray silt, sand, pebbles,
cobbles. and douldera. Occurs in two factes: (1) coarse
gravelly alluviurg, indicated by pattern of small circles,
which was depoaited close to the Alasks Range and grades
northward into (2) silty sliuvium (shown without pattern)
cortaining 95 percent gilt and 5 percent sand, mantled
by eolian silt and sand. The silty alluvlom ranges in
color from light to dark gray throvgh buff to brown; it
includes much organic material and grades into swamp
deposits in poorty drsined low arena; it also forms the
natural levees. Many narrow discontinuous abandoned
stream-~channel deposits, consisting chiefly of washed
medium- to fine-grained sand snd minor amounts of
gravel, crosa the ailty aliuvium from gouth to north in
the area between the Teklanika and Wood Rivers. The
top of permafrost is 2 to 4 feet below the surface through-’
out areas of silty alluvium between abandoned stream
channels, but is more than 10 feet deep beneath the
channels. Ice content of gilty alluvium is moderate to
high.

Qaf Aluvial-fur deposits.— Well-stratified layers and Jenses of

gray to brown coarse sand and pebble, cobble, and boulder
gravel. Deposits range in coarseness from sand in the
area north and east of Bisir Lakes (shown unpatterned)
to cobble gravel cloge to the Alaska Range (shown with
pattern of circles). Boulders 18 {nches in diameter com-
mon within 10 miles of mountains, Cobbles and boulders
are of granite, granodiorite, conglomerate, sandstone,
schist, gneise, quarts, and gabbro. Locally perennially
frozen; ice content low. Areas within the Alaska Range
ghown by this pattern sre allovial terrices correlated
with the Riley Creek Glsciation.

Qdr Dune Sand, reworked.—Organic silty sand enderlying un-

drained depreseions and old lake or pond beds; derived
from nearby sand dunes. Silt and organic content vary
considerably, and lotdlly this unit grades into swamp
deposits. Permafrost and conaiderable ground jce prob-
ably present at shallow deptha.

Qrm  Morairal deposils of Riley Creek Glaciation.—Unsorted and

unstratified glaclal till with siit cover % foot thick. Silg,
sand, and gravel with boulders more than 3 feet in dia-
meter. Coarse {fragments angular to roomdad. Perma-
frogt present, ice content low to moderate. Mgy contain
targe masses of glaciklly deformed Nenana Gravel. Map-
ping based largely on topographic expressfon. Riley
Creek Glaciation probsbly correlates with Wisconsin
Glaciation of mid-Continental United States (Wahrhaftig,
1958, p. 56).

Qro  Outwashk of Riley Creek Glacialion.— Well-stratified well-

sorted porous and very permesble gray to pale ye)llowish-
brown sandy gravel containing lenses of coarse well-sorted



.sand.  Average pebble diameter 1 to 6 inches, maximmn
4 to 18 inches. Pebbies and boulders are of sandstons,
conglomerate, schiat, gabbro, granite, volcanic rosha,
quartx, chert, snd other rock types present in Alasis
Range. Silt qover, which may be ay much a5 4 feet thick,
indiented by stippled pattern. Locally perennially frozen,
ico content low.

Qtt  Torrential fan deposits.—Interfingering cobble and pebble

gravel, mudflow deposits, and minor amounts of silt and
sand, bordering the foothills. Average coarseness de-
croases away from foothills. Surfsce mantled with wind-
blown and watertaid eand and allt, bat generally well
druined. Seasonally swampy where fans join. Depth to
permafrost and jce content of deposits unkmown except
between the Totatlanika and Nenana Rivers, where top
of permafrost is at lesat 4 feet, and probably 16 feet, be-
neath surface (Kachadoorian, 1960).

Qf  Fai{rbanks Loess.~—Mamive, homogeneous eolian sitt on up-

per slopes and hilltops. Well sorted, less than 10 percent
tlay; grains angular, consist mostly of quarts, feldspar,
and mjea; locally comented by iron oxide; locally ealcar
eous. Thickness north of Tanana River ranges from 8
foet on upper hillslopes to a maximum of 200 feet an lower
hilislopes; south of Tanans River thickness ranges from 8
to 60 feet. Not mapped on hilttops or alopes where less
than 8 feet thick. Color buff to tannish-gray when dry,
brown when wet. Locally mottled by iron stalning and
carbonaceons material. Containg a few thin (Y- to 6-inch)
white volcanic ash beds in the Fairbanks avea. Remains
of middle to late Quaternary land mammals present. No
permafrost except in southwestern corner of quadrangle
where loess covars flat, poorly drained surfaces.

Qsu Perenwially frozen silt, undyfferentiated. —Massive, homo-

geneous nnconsolidated well-sorted ailt of eollan origin
with lesa than 10 percent clay, locally rich in organie silt
and larger organic fragments, retranaported from orlg-
inal hillaide sites of eolian deposition to lower slopas sad
valley bottoms by mudficws, gullying, and slopewash.
Inorganic components are angular graing of quarts, feld-
spar, and mica, locally comented by iron oxides. Ines-
aanic allt is buf? to brown or gray, locally mottied by
organic matter and iron staining. Organie silt is Wwown
to gruyish black. Deposit incorporates large guantities
of plant and animal remains in valley bottoms (inchading
abundant remains of late Quaternary land mamsmals),
and includes large oval areas of frosen peat chiefly com-
pased of saphagnum mosses, a8 well 28 large masses of
undecomposed or partially décomposed leaves, twigs,
stems, and branches of higher plants. Permafrosat 3 to
200 feet thick in valley bottoms creates poor dralnage.
Ground ice {a abundant ea horizontal and vertical aheets,
vertical wedges, and esucer-shaped and frregular masses
1 to 50 feet in diameter. Thaw lakea and polygonal
ground common. ’

Qd Dune uud.—Wdl-W angular to round, moderate yel- .

lowish-Drown eolian aand consisting mainly of yellowiah-
white, ¢lear to opague quarts graina (65 to BE percent),
but including some dark-gray to black rock fragments,
chert, and mica (common in some areas), and traces of
feldspar and light-colored rock fragments. West of the
Teklanika and scuth of the Tanang, dune sand covers &
broad srea to a depth of 5 to 200 fest and occura chiafly
in longitudina) bat loeally parsholic dunes whose form and
stroeture {ndicate depoattion by northeasterly winds.
Dunes are ¢overed by eolian silt an mueh as 8 feet thiek.
Isclated dunes on alluvial and outwssh plains east af the
Teklanika and north of the Tangna. Permafrost absent
or At conmiderable depth,

Qhm Moraswal depoeite of Healy Glaciation.—Unetratified giacial

il with silt cover % foot to 3 feet thiek. Siit, sand, and
gravel with boulders more than 3 feet in dinmetar.
Coarse fragments angulsr to rounded. Mspped frem

serial photographs on basis of topogtaphic expreaston;
lithology based on comparison with morsinal depostts of
Hesly age in the sdjacent Healy quadrangle. The Huly
Olapcistion may corroiate with the Minoian Qlaciation of
mid-eontinental United States,

Qho Owtwazh of Healy Glociation.—Coarse, clean, well-sorted,

well-stratified gray- to yellowish-brown porouws and very
permeable gravel with layers and lenses of coarse clean
sand. Gravel along Nenans River averages % to 8 inches,
contains bouldars as much aa 1 or 2 feet acrosa, and con-
sists of sandatone, conglomerate, gabbro, granite, quarts-
sericite schiat, orthoclase-quartz-earicite schist, and gneiss.
Gravel ia loeally perennially frozen and has low ice con-
tent, but is overlain by 2 to 8 feet of silt which {8 gener-
slly perennially frozen and hes moderate {ce content.
West of Blair Lakes this unit contains cobbles as rauch as
6 inches in diameter consistlng of gray granitic rocks,
gneiss, volcanic rocks, and quartz, and is overlain by as
much a8 4 feet of silt, indicated by stipple pattern. Loc-
ally it ia perennially frozen but contains little ground ice,

Qha Alluvial fan deposits contemporaneowd with Healy Glaci-

ation.—O0n the Dry Creek fan these deposits consist of
well-atratified gray to brown pebble, eobble, and boulder
gravel with layers and lenses of coarse sand, and range
from fine clean gravel with pebbles ¥ inch to 8 inches in
diameter at north end of fan esst of Blair Lakes o
gravel with cobblea B to 12 inches in diameter south of
Blajr Lakea; boulders as much as 18 inches in dlameter
comman close to mountains. Pabbles, cobbles, and boul-
dere composed of gray granitic rocks, conglomerate,
schist, gneiss, diorite, and quartz. Grave! locally peren-
nially frozen; ice content low. In valleys in Alasks Range
these depoaits consist of interbedded gravel, sand, silt,
and mudfiow deposita derived from nearby mountains of
Nenang Gravel and Totatlanika Schist. Locally they may
be perennially frozen and contain little ground ice. Siit
cover more than 4 feet thick {s indieated by stippled
pattern.

Qdm Moruinal deposits of Dry Creek Glaciation.—Mapped from

serial photographs on basis of topographic expreaalon.
" Probsbly simflar to moreinal deposits of Realy Glaciation
but somewhat more weathered and eroded.

Qdo Ouiwash of Dry Creek Glaciction.—Similar to oatwash of

Healy Glaciation on same stream but more westhered
and eroded, and overlain by thicker deposit of windblown
st

Qda Alluvial fan deposits conlemporansous with Dry Creek

Glaciation.—Similar to alluvial fan deposits contempo-
rapecus with Healy Glaciation on same stream but move
weathered and eroded, aud overlain by thicker deposit
of windblown silt.

Qbm Morainal deposits of Browne Glaciation.—Coarse sand and

gravel, with abundant blocks of granite, gabbro, and con-
glomerste several feet on a side. Smail areas at altitudes
of 2,200 feet west of Windy Creek and 5,000 feet southeast
of Gold King Creek consist largely of bouiders and blocka

Includes erratics (Qbe)—iaolated angnlar blocks and
groups of blocks of granite, gabbro, knd conglomerate, 8
to 30 feet in diameter, resting on present topography.
Apparently derived from headwater regions of Nenang

* and Wood Rivers in Alaska Range and deposited by
.ancient giacers that flowed north over former valley

floors mueh higher than present river beda. Ancient val-
loy floor of Nenana River is 500 feet above present river
level at Rex and 1,000 feet above river level gt Ferry
(Wahrbaftig, 1958, . 22-28); ancient Wood River followed
approximately the course of Gold King Creek in valley
now about 2,000 feet above present river level at south
border of quadrangle.
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CONSOLIDATED SEDIMENTARY AND METAMORPHIC ROCKS

Nenana Gravel —Buff to reddish-brown poorly consolidated
pebble to boulder conglomerate and coarse sandstone,
with intexbedded mudfiow deposits, thin claystone layers
and local thin lignite beds. Maximum thickness in Fair-
banks guadrangle about 2,000 feet. West of California
Creek includea several hundred feet of coarse sandstone
at base; east of California Creek entire formation is con-
glomerate. Thickness and pebble size decrease northward;
imbrication and crossbedding indieate deposition by north-
flowing streams. West of Totatlanika River pebbles and
boulders consist of sendatone and congtomerate from Cant-
well Formation (Lower Cretaceous), quarts, chert, quarte
Ite, voleanic rocks, granite, and granodiorite from plutons
in Alaska Range to the south] and dark-green sltered
ophitic }imenite-bearing gsbbro from belt of Triassic
greenstone in sovthern part of central Alaska Range
Between Totatlanika River and Gold King Creek Nenana
Gravel consists entirely of clasts of Birch Creek and
Totatlanika Schists, derived from mountaing less than 15
miles to south. East of Gold King Creek clasts include
Birch Creek and Totatlanika Schists, granftic rocks, sand-
stone and conglomerate of Cantwell Formation, and
Triassic gabbro from head of Wood River, Unit peren-
nlally frozen, but contains little ground ice. According
10 Jack A. Wolf (written communication, Mareh 19, 1964),
age of Nenana Gravel, based on plant remains, I8 Plio~
cene(?).

Structure contours on base of Nensna Grave) show the
inferred configuration of the surface (In part restored)
on which it was deposited. In constructing contour east
of California Creek and south of Buzzard and Boulder
Creeks, thickneas of coal-besring formation benesath
Nenana Gravel was assumed to be 500 to 700 feet. A
gynctinal basin of coal-besring rocks with maximum
thickness of 1,000 feet i believed to have underlain
Nenana Gravel in srea immedigtely north of Rax Dome,
ng inferred from single patch of coal-bearing formation
on ridgetop north of mouth of Rex Creek.

Teb  Coal-bearing formation.— Poorly consolidated readily evoded

pebbly sandatone, claystone, and subbltuminous coal, in
synclinal basing in the foothilly of the Alaska Range be-
tween Nenana River and Dry Creek. Pinches out north-
ward and ia overlapped unconformably by Nesans Gravel.
Can be divided into five units, locally separated by m-
conformities: (1) At the base, & discontinwoms unit 400
feet thick in Rex Creek and MecAdam Creck basing, 160
feet thick st the bead of Tatlanika Creok, and less than
100 feet thick elsewhere, of interfingering lenticular
poorly sarted clayey pebbly sandstone, sandy micaceom
claystone, and lenticular and locally bony coal  Clastic
rocks were derived locally, and unit was deposited on ir-
regular land surfece. Prominent coml bed 24 feet in
maximom thickness at top. (2) A 100-foot unit of yel-
lowish-brown-weathering )erinated gray claystone.
(3) A 500- to 1,000-foot unit of clean white-weathering
crose-bedded sandstone, ecarse end pebbly at bass, grading
upward into greenigh-gray ailt and clay and topped by a
laterally persistent coal bed 8 {0 20 feet thick. Pebbles
in sandstone are chiefly quartz, chert, and guartsite.
(4) A 500- to 800-foot unit of clegn buff cross-bedded
pebbly ssndstone, grading upward into a section of green-
ish-gray siltaone and elaystone with several thin lesticular
coal beds, generally less than 5 feet thick (one bed on
Tatlanika Creek is 17 feet thick). Pebbles of granitic,
gabbroic, and velcanic rocks are common to abundant.
This unit grades northwestward into non-coal-bearing
facies us mach as 1,300 feet thick, conslating of sandstone
and conglomerate; it ovariaps units 1 to 3, apparently with
local unconformity, ard rests directly on achist weat of

California Creck and north of Buzzard and Hearst Creeks.
(6) At the top, interbedded dark carbonaceous giltstone
and claystone and dark sandstone, locally pebbly, totaling
1,000 to 1,500 feet in thickneas between Tatlanika Creek
and Wood River; pinches out abruptly westward between
Tatlanika Creek and Totatlsnika River. Near base of
uait 5 on Tatlanika Creek are one or two discontinuous
rhyolitic ash beds 0 to 25 feet thick. All unpits are peren-
nially frozen to deptha of 5 to 200 feet and have low to
moderate ice content. Units 1 to 4 are thicker and con-
tain more coal in adjacent parts of Healy Quadrangle to
south. Areas of outcrop of non-coal-bearing facies of unit
4 und all of unit 5 are shown by stipple pattern.

Totatlanika Schist.— Predominantly quartz-microcline-
sericite achist and sugen gneiss, gray in color, consisting
of a coarze facies with large deformed phenocrysts of
microcling, quartz, snd rare albite 0.1-1 inch in dismeter,
in schistose groundmasas of sericite, chlorite, quartz, feld-
spar, and calcite; interbedded with' a fine facies consisting
of angnlar grains of feidspar and quartz 0.0 to 1.0 inch
i diameter, in a dark-gray to yellowish-gray schistose
groundmass of sericite and chiorite. Contacts between
the two facies are generelly sharp. Augen are locally
deformed into spindles, parallel to schistoeity, elsewhere
original crystalline outlines are at a abarp angie {0 schis-
tosity. Locally contains layers of black carbopaceous
achist 10 to 20 feet thick. In mountaina between the
bead of Buzzard Creek and Wood River, the coarse facies
(schist and gneigs) i8¢ separated by a thrust {auit from
an underlying third facies consisting of pale-yellow
quarte-feldspar gnelss, with infaulted and interbedded .
black carbonaceous schist and dark-green chioritie achist,
Foliation of Totatlanika Schist is due to parsllel orien-
tation of mica and chlorite flakes and fire layers of dif-
ferent mineral composition; lineation i commonly a
linear streaking and efongation of some of the minerals,
particolarly the microcline sugen, in a single direction in
the plane of folistion. The permafroat is cut by two or
three sets of jointa, trending roughly N to NW, NE, and
due E, spaced 1 to 6 feet apart and perpendiculsr to foli-
ation. Totatlanlka Schist is considered to be Mlasissip-
pian(?) in age, on the basig of Syringopora (Wahrhaftig,
1968, p. 12).

DSt Tolovana(?) Limsstone.—Thick-bedded to massive, fine-

cryatalline to lithographic, medium dark bluish-gray
(rarely light bluish-gray) limestone of unknows thickmesa.
Forms prominent ridge in extreme northwest corner
of quadrangle. Weathers buff to yellowish brown.
Contaios crushed zones recemented by white caleite and
quartz. Chert yare or abeent. Correlated on basis of
lithology and geographic trend with the Tolovana Lime-
stone in the White Mountaine 90 miles to the northesst,
which is 4,000 feet thick at the type locality (Church and
Durfee, 1961), and {s Middle S{lurian to Middle or early
Late Devonian in age (Mertie, 1537, p. 89; Helen Duncan
written communication, July 10, 1961; W. A. Otliver,
written communleation, Fabruary 18, 1961 and July 6,
1961).

Nilkopkn Growp.—The group consists of the following umits,

which are believed to be progressively older in the order
Hiven:

n¢  Chert and siliceous shale.—Chert is hard, thin bedded to

blocky, locally eut by shear planes, medium light gray or
rarely nearly white or black with thin color layering:
commonly stained yellow or red by iron oxide from
weathering; forms reddizh sofl. Interbedded siliceous
shale iy hard, thin bedded, medium light gray weathering
to light yellowish gray.



ng  Gnit, argillite, quartzite, and limestone. —Interbedded grit

and variegated clay slate, quartzite, and phyllite, with
rare siltstone beds and a few fine-grained lenticalar kme-
stone beds ss much as 5 feet thick. Color of fine-grained
rocks predominantly green but mottled by red throngh
pale olive greon, dusky yellow, and light yellowish gray
areas produced by leaching and oxidstion along jolnts,
on expoeed surfeces, and in more porous parts. Siltstone
green ot tan; limeatone medium gray to dark gray-brown,
or creamy where westhered. Grit composed predomin-
antly of rounded grains, % inch in maximum diameter, of
clenr bluish quarts, light-colored micro¢line and plagio-
clase, and rare light~colored chert, embedded in a alliceous
matrix; locally grades [nto coarse quartszite.  Grit is gray
but stained rusty brown on weathered surfaces. Locally
the rock is follated, generally parallel to bedding. The
fine-grained rocks range from shale and arglllite to
phyllite.

In the Niikoka Group the chert and shale (nc) alternate
o bands several miles wide with grit and phyllite
(ng). The Njlkoks is the underlying bedrock in most of
the area west of Tolovana River and north of the Tanana;
type locality {3 west bank of Tunana downstream from
mouth of Tolovana (Brooks, 1900, p. 472).  Unit nc t& cor-
related with Mertie's (1987, p. 65-78) unit B, which may
be Cambrian or Ordovician, on basia of foesiis found in
upper part of unit (Mertie, 1937, p. T8); unit ng is corre-
lated with Mertie's pre-Ordovician vnit G and possibly
part of his late Precambrian unit D. Age of Nilkoka un-
eartain, but is believed to be Precambrian or early
Paleozoic

b Birch Creek Sohfat.—Light- to dark-gray, reddish-brown to

tan-weathering schists, predominantly quarte-sericite
schist and micaceous quarteite. Includes moscovite-bio-
tite schiat, gurnet-mica schist, caleite- and dolomite-bear-
ing schist, dark-gray to black chloritic and graphitic schist,
amphibolite, light-gray to white Impure marble, and light-
brown (light-gray-weathering) gnelss thut has been af-
fected by retrograde metamorphism. Forms basement
rock east of Minto Flats north of Tanapa River and un-
derlies Clear Creek Butte and hilla around Blair Lakes
south of Tanara River. A small area of quartz-sericite
schist and graphitic achist on upper Totatlanika River
and Bonanza Creek at soath border of area mapped as
Blrch Creek Schist, but may be younger. Essential min-
erals in Birch Croek Schist are quarts, sericite, biotite,
plagioclesé (commonly albite, some albite-cligoclase), po-
tasaium feldspar, graphite, calcite, dolomite, and amphi-
boles (actinolits and tremolite); accessory minerals include
chlorite, garnet, epidote, clinozoisite, harnblende, phlogo-
pite, iron oxides and hydroxides, and rarely staurolite and
andaluxite, Birch Creek Schist formed by synkinematic
metamorphism of shale, siltatone, sandstone, and lime-
stone. Age uncertain but considered to be early Precam-
brian by Mertie (1837, p. 56) and others. Recent isotopie
measurements give dates ranging from 120 m.y. to 1,170
my. (Wasserburg, Eberlein, and Lanpbere, 1963); on
basiza of these dates, the age of the Birch Creek Schiat is
considered to be Precambrian or early Paleozole. Be-
capse of complicated structare and intermixed rock types,
the gross thickness of the Birch Creek Schist {8 onknown,
but must be many thousands of feet (Mertie, 1837, p. 78).
At least two atages of deformation and recrystallization
are indicated, the first probably of higher metamorphic
@rade than the second. Metamorphic grade is middle
(biotite and garnet zones) near Fairhanks, and decreanes
porthwestward to lower (chlorite zone). Well-daveloped
sonea of contact metamorphiam border intrusive bodies.
Earliest folda appear to have northwestarly trerd, but
later structurs] trenda northeasterly (Forbes and Brown,
1961), parsllel to trenda of youmger rocka in Livengood
guadrangle to north. Mineralogic layering and planar

paralielism of platy minerals, as well aa rare relict hed-
ding, folded into closely spaced isoclinal folds with ampli-
mdes of tens of feet. Only structure mappable on a
regional scale is strain-slip cleavage parsllel to axisl
planes of minor folds.

INTRUSIVE IGREOUS ROCKS

Mzl Intrusive rocks.—Dikes and stocks of granite, granodiorite,
dacite, and granite porphyry, intruded into achist {forma-
toos of the Yukon-Tanana upland and the Alaska Range.
Unconformably overlain in the Alaska Range by the coal-
bearing formation. Age probably Mesozoie, although
sorne may be early Tertlary. Introsive mass east of Fox
s gray to yellowlsh-brown coarse porphyritic blotite
granite or quartz monzonite with microcline phenocrysts.
Intrusion northeast of Port Wainwright (Ladd Air Force
Base) is spheroidally weathering medium-grained hypid-
lomorphic pyroxene-bearing granodiorita, gray where
fresh end brown on weatbered surfaces. Dikea north and
west of Fairbanks are gray to yellowlsh-brown medium-
grained quarte-bearing porphyritic granitic rocks, Dikes
near Liberty Bell Mine in Alaska Runge are granite por-
phyry (Overbeck, 1918, p. 355). Intrusion west of Totat-
lanika River at south edge of map area is gray porphyritie
dacite, intruded at shallow depth, with phenccrysts of
beta-quartz, calcic andesine, biotite, and hornblende 0.5-3
mm across in & groundmass svergging 0.01-0.1 mm of
quarty, andenine, orthoclase, and chlorite. This body has
closely spaced nearly vertieal jointa.

Omu Mafic and wultramafic rocks.—Ophitic dlorite and serpen-
tinfzed peridolite make up Wood River Buttes. Diorite
contsins 45 percent strongly zoned plagioclase laths 1 to
3 mm long and 02 to ] mm thick, with alightly sericltized
cores of sodic labradorite (An,,) and rims of sodic ande-
gine (An_), b to 20 percent pigeonitic augite, und 30 to 40
percent amphibole with variable pleochrolem, either pale
green to colorieas or deep brown to pale yellow. Most
augite occurs as corea in amphibole crystals.  Mafie min-
arals locally altered to chlorite(?). Ore minerals constl-
tute about 5 percent of the diorite.

Serpentinived rotks consist of masses of bastits, antig-
orite, and chrysotile that make up 80 to 80 percent of the
rock surrounding rellct grains of olivine, bronsite, and,
locally, edenlite (iron-free bornblende). Picotite s rarely
present. Wood River Buttes are on projection of belt of
mafic and nitramafic rocks between Chena and Salche
Rivers in Big Delts quadrangie to east, mspped by Mertie
(1987, p. 208-206), to which he aasigned a Devonlan age.
An iptense linear positive magnetic anomaly extends
acroes the alluviated plain batween Wood River Buttea
and belt of mafic and ultramalfic rocks to northeast, in-
dicating that they are parts of a gingle belt (Andreasen,
Wahrbattig, and Zeits, 1964).

EXTRUSIVE 1GNEOUS ROCKS
T Basalt. —Dark-gray and black or browniah olivine basalt,
closely jointed and deeply weathered, with tocal pillow
or columnar structure; palagonite present in pillow lavas
On lower alopes of hills n the vicinlty of Fort Wainwright
(Ladd Air Force Bass).
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