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ESCRIP N OF P UNITS

QUATERNARY DEPOSITS

Qs Undifferentiated Quaternary Deposits

MES80ZOIC FLYSCHOID SEDIMENTARY ROCKS

KJs Conglomerate and Sandstone--s8lightly calcareous
interbaeddad polymictic conglomerate, lithic greywacke,
siltstone and shale. This unit is confined to the
northeasternmost corner of the map area and is bounded on
the southeast by a segment of the Talkeetna Fault.
Locally contains Bouma A-C intervals with upward-fining
graded beds and fine crossbed sets. Conglomeratss
contain subrounded to well-rounded small boulder- to
granule-sjized clasts composed predominantly of basalt,
andesite, diabase, greywacke, and siliceous argillite
baelieved to be in part derived from the Amphitheater
volcanics. Csejtey and others (1978) and Smith and others
(1988) report the identification of fossils which were
part of a late Jurassic faunal assemblage at a locality
within this unit within less than a mile north of the map
area. This unit is believed to be part of and/or
correlative with the Kahiltna flysch basin (or terrane)
as defined by Jones and others (1981), and the Gravina-
Nutzotin flysch belt as described by Richter (1976).

TRIASSIC VOLCANIC, HYPABYSSAL AND SEDIMENTARY ROCKS OF THE
AMPHITBEATER GROUP OF STOUT (1976).

Mafic metavolcanics and associated sediments and tuff are
exposed in two prominent belts on both limbs of the Watana
Creek Syncline in the study area. The name Amphitheater
Basalt was originally applied to Triassic basalt on Paxson
Mountain 100 xm to the east of the study area by Rosa and
Saunders, (1965), and later expanded to Group rank by Stout
(1976) anad Smith (1981). The Group consists of four
laterally and vertically defined rock units in the study
area that appear to progress from pillowed marine flow




deposits near its base to mainly subaerial flow and tephra
deposits near its top. The total thickness of of the Upper
Triassic section in the study area is estimated to be
greater than 2,000 n.

TR1 Limestone and shale--Remarkably undeformed light
grey to dark grey, carbonaceous limestone lenses
discontinuously exposed in reef-like lenses 1-2 km in
strike length, and 10-30 m in thickness. One locality
just north of the axis of the Watana Creek Synclina found

by T.E. Smith in 1974 contains wall preserved Monotis sp.
of Late Triassic age.

Trmb Mafjic basalt~-Conspicucus unit of very dark green-
grey to raeddish-oxidized, medium~ to coarse-grained,
clinopyroxene-rich metabasalt. YLocally cemented with
iron oxide along fractures and prominent joints.

Containsg pieritic sill complex (Mzms) near the axis of
the Watana Creek Syncline and in the core of a fault-
bounded block in the northeast portiom of the study area
near Coal Craeak. The unit apparently constitutes the
uppermost stratigraphic member of the Amphitheater Group.

TRab Partial marine and subareal amygdalojidal basalt
flows 1t and andesit tuffs o dike 1lls

and agglomerates--Generally altered. Color is dark to
medium green in outcrop. Maetamorphic minerals in
amygdules include quartz, chlorite, epidote, prehnite,
native copper and, locally, pumpellyite, indicating
200lite facies metamorphism. Unit similar to Tra but
lacks pillows and displays hexagonal joint sets
suggestive of columnar jointing.

TRa Pillow basalt and andesite--Dominantly a submarine
eruptive sagquence of dark green, fine- to coarse-grained,
pyroxene-rich metabasalt and andesite. Original
mineralogy inferred to have been clinopyroxene, calcic
plagioclase, and olivine, later altered to prehnite,
clinozoisita, chlorite and antigorite. Some outcrops
display lava tubes and@ gemnerally upright pillow
structures (TRap) ranging upward to 2 m in long
dimension. Loocal braccias observed. Unit apparently
discontinuous along strike, but a thickness of several
hundrad meters occurs near the wast central boundary of
the study aresa on the south side of the Watana Craek
synclina.
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PERMIAN METASEDIMENTARY AND METAVOLCANIC ROCKS

The study area contains a 1500 m section of intermediata
metavolcanic flows, tuff, pyroclastic detritus, and
agsociated marine metasedimentary rocks repeated on both
limbs of the Watana Creek syncline. The already complexly
interfingering volcanic and sedimentary rocks havae been
further blurrad and reconstituted by low grade ragional
metamorphism and by an array of intrusive sill and dike
swarms injected along strike and bedding of preexisting
rocks. The stratigraphic succession is partially
tactonically dislocated, as can be sean in the interpretive
oross sections accompanying the wmap. The section ia
tentatively correlated with lower portiona of the Tangle
subterrana as descridbed by Noklebaerg and othars (1985), and
Nokleberg and Fisher (1989), and which includes the Mankomen
Group as definaed by Richter and Dutro (1975), Richter
{(1976), and Richter and others (1977). The section is
assigned an age of Early through early Late Permian based
upon conodonts identified by Anita Harris (written
communication, 1990) and collected from carbonates
throughout tha section.

Pac Light grey to medium grey meta-argiljjte,
metachert, and cherty argillite iptercalated w ve
fine~grained sjliceous aquagene tuff--locally banded
(appears to be exhalative at some localities). Also
included in this unit are distinctive siliceous
conglomerates and breccias containing sparse to
moderataely common anqular to subrounded black argillite
and mafic ignecus clasts suspended in a cherty matrix.
Estimated thickness of about 20 m. May be laterally
equivalent to ulPls.

Pvt Meta-andesite flows, tuff, and metasandstone~-
Distinctive uppermost unit of the Parmian volcanics
represented in this assemblage. Section consists of
olive green, medium-grainaed, volcaniclastic crystal
lithic aquagene tuff (30%) and pyroxene-hornblende meta-
andesite flows (40%). The remainder of the section is
occupiad by mafic and intermediate flows. Meta-~andesite
contains albite, augite altered to antigorite, magnetite,
abundant epidote, pumpellyite and pennine chleite. (flow
units are locally amygdaloidal).




1Ps

nv Sheared fic volecanic r --Mediun greenish-
grey, conspicuously sheared@ mata-andesite and metadacite
flow rocks on south limb of Watana Creek syncline.
contains minor sheared lapilli tuff with clasts of
albitizaed plagioclase and clinopyroxena. Shearing is not
well understood. Unit is estimated to be about 40 m
thick.

ulPla Impure gomewhat recryst cious

b tic 1 tone, chert a tzjite-~-Light
gray fine~ to medium-grained clastic limestone with
quartz and argillitic anqular lithie detritus. Locally
crudely graded. Carbonate is frequently interbeddad with
pale green and light grey chert and cherty argillite,

The unit grades laterally from carbonate-dominant to
chert-dominant along strike. 1In ona area a significant
saection of pure white orthoquartzite composed of fine~ to
madium-grained angular chert clasts is interbedded with
carbonata. Unit contains both late Wolfcampian-to-
Leonardian (middle to late Early Permian) and Leonardian-
to-Guadolupian (late Early to early lLate Permian)
conodonts on each gide of the Watana Creek syncline.

Unit thickness ranges from 20-50 m.

Pmvs Metabasalt, meta-andesjite, and metadacite--

Pat

1Pl

Generally undifferentiated unit containing volcanie
flows, pyroclastics and tuff. Light to medium green, and
fine~ to coarse-grained for esach volcanic rock type.

Thin section examination of vesicular components shows
the presence of abundant pumpellyita, chlorite, albpitizead
plagioclase, and epidote.

Aquagene tuff, argillite, and metasandstone--Dark
grey to black, crystal-rich (albitized plagioclase)
aquagene tuff, and interbedded dark green~grey fine-
grained volcaniclastic sandstone and cherty argillite.
May contain minor amounts of carbonate and thin, sheared
metavolcanic flows. Unit generally overlies 1Pls
limestone.

8 Silicious bjoclastic limestone and argillite--
Light to medium grey, very fine-grained, laminated
sllicious limestone composed of fine-grained carbonate
(45%), chert (40%), angular quartz (10%), and pelitic
material (5%). Isolated grains of clinozoisite are
probably the result of low grade metamorphism. Crinoid
columnal~rich carbonata layers yield late Wolfcampian
conodonts. Forms skarn (Tsk) adjacent to unit Tkif in
north part of map.




HETEROGENEOUS METAMORPHIC ROCKS

Regionally metamorphosed rocks in the southern portion of
the Talkeetna Mountains D-2 quadrangle are tentativaely
correlated with the metamorphic complex of the Gulkana River
(Nokleberg and others 1989) and further east with the
strelna Metamorphics of Plafker and others (1989), which are
defined as the metamorphosed portion of the Strelna
Formation (now abandoned) of Moffit and Mertie (1923) and
Moffit (1938). In the map area this heterogemneous
metamorphic package appears to unconformably underlie
Poermian matasedimentary and metavolcanic rocks along the
southeast l1imb of the Watana Creek syncline. The contact

may represent a depositional unconformity which has later
been faultad.

Ragional metamorphic grade ranges from prehnite-pumpellyite

through lower greenschist to amphibolite metamorphic facies,

and increases toward the south. Age assignment is based

upon conodont collections from equivalent rocks east of the '

map area (Nokleberg and others, 1986b; Nokleberg and others,
1989; Plafxer and others 1989).

urPzdt Dolomite and matatuff--very distinctive white
dolomitic marble and tan to green metatuff. Tha
dolomitic marble appears to be very pure and entirely
recrystalligzed. B8amples collacted from this unit for
miocrofossil age determinations were barren. Intense
folding and shearing causes local interdigitation of the
dolomitic marble and enclosing metatuffaceous rocks. The
unit is easily traced along strike for approximately ten
miles on the southern limb of the Watana Creek synoline.
The unit usually overlies or is enclosed by maroon and
sparse green phyllitic tuff (uPzfv) and apparently lies
beneath volcanigenic and impure bioclastic limestones and
clastic sediments (1Pls) having conodont ages ranging
from Early to early Late Permian.

uPzfv Bilicified felgic metatuffs and metarhyoljte to
metadacite flows~-Intercalated with minor marble, calc-
semischist and a very distinctive dolomitic marble
associated with a maroon and green phyllite near its
upper contact, which can be traced for several kilometers
along strike. In placas the dolomitic unit is intensely
deformed and recumbently folded and rolled@ into moulin-
like bodies together with the accompanying maroon
phyllitioc tuff. A very silicic and in part
hydrothermally altered zone ocours in a 1-2 km wide belt
flanking the southern limb of the Watana Creek syncline.




ubPzsv Mafic metaba ndesit merates
minor impure carbonates and pelitic s schistg--
Petrographically this heterogenious unit is composed of:
1) Green, medium-grained, locally porphyroblastic,
chlorite-rich semischist, with porphyroblasts and grains
of albite and epidote up to 5 mm in a felt-like
groundmass of clinochlore; 2) medium to light grey, fine-
grained, subschistose, locally calcareous, saricite-
albite-potassium feldspar metafelsite. Relict twinned
albitized feldspar phenocrysts, quartz grains, and
phenocrysts with prominent resorbtion textures are
visible in thin-section. Groundmass composed mainly of
quartz and clinochlore or pennine grains. Protolith
baelieved to be intermediate pyroclastics and tuffs; 3)
Coarse grained quartz-bearing semischist and banded
marble. Chlorite semischist is the dominant lithology
(60%), followed by metafelsite and tuff (25%), and impure
marble (15%). The presence of the metamorphic minerals
epidote, albite, and clinochlore in chlorite semischist
suggests lower greenschist metamorphic facies. Grade of
maetamorphism not determinable in other lithologic members
of this unit. Locally hornfelsed (uPzsvh) adjacent to
unit Kgd. Age control is lacking in the map arsa; unit
believed to ba correlative to part of the mid- to upper
Paleozoic S8trelna Metamorphics of the Haley Creek
metamorphic assemblage (Plafker and others 1989), and the

metamorphic complex of the Gulkana River (Nokleberg and
Fisher 1989).

uPzsl Metapelite main dark slate and ph ta--
Epidote, chlorite, and albite are indicativae of
greenschist facies metamorphism. Metamorphic grade
appears to increase gradually toward the south. Unit
forms distinct band about 1 km wide and traceable for
about 10 km along strike. The unit is bounded on the top
and bottom by uPzsv and uPzas respectively.

uPzas Pelitic and mafic metavolcanic(?) schigt and
amphibolite--Brown to grey, biotite-rich, quartz,
feldspar schist with occasional almandine(?) garnet
porphyroblasts and dark green, generally fine-grained,
massive hornblende amphibolite. Presence of hornblende
and plagioclase suggests a metamorphic grade of
amphibolite facies. Protolith probably flyschoid
sediments and mafic to intermediate volcanic and
hypabyssal rocks associated with the Skolai arc as
described by Plafker and others (1989). Regicnal
maetamorphic grade of upper Paleozoic pelitie and volcanic
and older intrusive rocks appears to increase in a
southerly direction.




PLUTONIC ROCKS

TRif Felsite and fine grained granite plugs--Poorly
exposed, highly alterd and weathered small bodies
ocourring thoughout the map area. Most are highly
altered to sericite and clay with pyrite.

Kgnm Quartz monzonite--Medium-grained, equigranular
biotite quartz monzonite (locally granite). Contains up
to approximately S% biotite in groundmass of somewhat
altered oligoclase, fresh orthoslase and quartz. CI=10.
Quartz content estimated at 18-20% in two samples whoh
are from the felsic core of a zoned stock in the upper
Coal Creek drainage, that is successively rimmed by
quartz diorite (Kgd) and gabbro (Kgab). Essantially
unfoliated except for contact effects near intrusive
margins. This unit is probably similar to other Late

Cretaceous plutons in the region radiometrically dated by
Turner and Smith (1974).

Kgd Medium=- to coarse-grained, generally equigranular,
dio ie roxene-hornblenda diorjite--Partially

rimming quartz monzonite on Coal Creek. In other
localities occurs as small sill-like bodies in the
metamorphic rocks south of the Susitna River and in
metavolcanic and metasedimentary rocks to the north,.
Grades into both more felsic and mafic variants, and
commonly contains xenoliths and pendants of enclosing

metamorphic rocks. Locally forms a porphyry (Kqd-P) and
locally foliated (Rqgd-f).

Kgab Gabbro-=-Medium to dark grey, equigranular,
pyroxene-hornblende rich gabbro, that may be the
outermost mafic rim of the Coal Creek stock. Also
cococurrs as xenocliths in granocdiorite stock on Jay Creek,
suggesting that it constitutes the first phase of a

multiphase stock complex in the southern portion of the
map area.




Mzms Diorite, gabbro, picrite and pyroxenita sjll and
dike swarm complex--Locally profuse, highly
differentiated intermediate to ultramafiec dike swarms
that intrude Permian volcanics and sediments and Triassic
Amphitheater Volecanics roughly parallel to the strike.

In places sills are difficult to differentiate from older
flows. Two major compositional types comprise most of
the unit: 1) gabbroic to picritic sills and 2) diorite to
gabbroic sill and dike complexes. Other variants also
occur, including hypabyssal stocks and laccoliths. The
mafic-ultramafic sills as typified by those in the Watana
and Jay creek drainages consist of cummulate, coarse-
grained subophitic pyroxene-hornblende picrite that grade
into gabbro and diorite normal to strike. 8ill complexes
are especially abundant on the northwest limb of the
watana Creek syncline. Garnet calc-silicate tactite
gkxarns occur locally, close to sill and dike contacts
with carbonates. Most sills typically are medium-
grained, hypidiomorphic augite-rich gabbro with up to 25%
clinopyroxene, and labradorite with ophitically
intexrgrown reaction rims of hornblende.

The Mzms unit may have a wide range in age corresponding
to multiple tectonic events. No isotopic ages are
available for this unit within the map area, but
unpublished hornblende ages of 97 and 92 ma were obtained
by Bundtzen from similar rocks to the east on Miller
Creek. Turner and Smith (1974) also suggest ages as
young as Cretaceous for parts of the unit. Nokleberg and
others (1985) suggest a comagmatic origin for somre of the
dikes and sills with the Nikolail Greenstone, which lies
to the east of and is probably equivalent to the
Amphitheater Volcanics, suggesting that some of the dikes
and sills were feeders for portions of the Triassic

volcanics.
RJgd Granodiorite--Light to medium gray, CI=25-30,

medium-grained equigranular to gneissic biotite-
hornblende granodiorite. Commonly foliateda (RJygd-f).
Isolated brown biotite grains average 5 mm long while
pleochroic blue-green amphibole occurrs locally as
aggregates and clots. Plagioclasae averages andesine in
composition. Modal quartz content estimated at 18-25% by
volume. Age assignment based regional ages of similar
foliated intrusives in the northern Talkeetna Mtas (Turner
and Smith, 1974).
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TABLE i

[NVERTEBRATE FOSSIL IDENTIFICATIONS FROM THE JALKEETNA MOURTAINS D-2 QUADRANGLE, SOUTHCENTRAL ALASKA

Map No.
(Field No.)

Location

Description

Age

i
(89811788)

(89BT179)

(B9HALL)

(89HAS3)

(89BT161)

from lowest carbonate
unit (LPLls) on
Northwest limb of
Watana Creek synctine.

in uppermost s{liceous
carbonate unit (ulPla)
on Northwest limb of
Watana Creek syncline;
sbout 100m stratigraph-
ically above fossif
{ocality #1.

from Tri carbonate
lenses in Watana Creek
Vallay.

from fossiliferous
limestone (u{Pla) over-
tain by interbedded
banded chert; on South-
eost Limb of Watana
Ccreek syncline.

from recrystalized
ceinoidel |imestone
(LPls) in Watana Creek
drainaga, on the South-

east timb of Watana Creek

syncline.

from siliceous carbonate

unit (ulPla) on Southeast

Limb of Watana Creek
syncline,

3 Pa element fragments of
Neogondoteita bisselli;

4 indetermentant bar, blade,
snd pletform fragments;
CA135.5 indicating

host rock reached 350 C.

3 Ps element fragments of
Reogorxiolella bigselli;
(Clark and Behnken) and
Neogondoialla, ldahoensis
ptexus (Youngquist, Hauwley
and Miller), CAI=5.5 o0 6.0

sevecal Monatis sp and
unidentified coral remains,

2 Pa elements of Neocgondoletts

gracilis; 18 Pa element

fragments of Neogondolella sp;

CAl=5.5 to 6.0 indicating
host rock resched 350 C.

2 Pa element fragments of
Neogondolella sp and 1 Pa
elemant of Xaniognathus sp;
CAl=7.0 indicating host rock
reached 450 C.

1 sa and 1 Sc element of
Hiddeodus excavatus; { d
element of Xaniognathus sp;

4 Pa elements of Neogondolellae
biteeri; 18 indeterminate ber,
btade and platform fragments.

Congdant identifications by J.E.Repetski{, U.S.Geological Survey;
Mollusc identification from tocality #3 by N.L.Silberting, U.S.Geological Survey.

TABLE 1

middle to tate Wol fcampian
(early, but not eariiest
Early Permian).

late Wolfcampian to
Leonardian (middle to
late Early Permian).

Upper Yriassic (probably
Rorian stage).

(ate Leonardisn
(latest Early Permian).

Permian,

Probably early to middle
Guadalupian (late farly to
early late Permian).
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