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INTRODUCTION

The accompanylnglmap and tables show potassfum-
argon dating results and major- and trace-element
chemical analyses completed in conjunction with

eoloﬁic mapg; and mineral assessment of the

gashik, Brisfol Bay, and western part of the Karluk
quadrangles, Alaska The work was done under the
auspices of the Alaska Mineral Resource Assessment
Program (AMRAP).

Reported here is a comptlation of 41 new potassium-
argon ages and 24 Y{reviousky ublished ages on 46
rock samples. Replicate an 9 were done on
almost samples because t experience
iIndicates that Alaska Peninsula voleanic rocks tend
to be inhomogeneous, possibly because of low-grade
hydrothermal  alteration. 80 reported are 46
major-elcment chemical analyses and semi-
quantitative emlission spectrometric data for 27
selected samples. Analytical data for the age
determinations are shown tn table 1 for all samples:
chemical data are shown I(n tables 2 and 3. Sample
locations are shown on sheet 1,

DISCUSSION OF AGES
ANALYTICAL METHODOLOGY

Potassium-argon analyses were done following the
Brincfples of Da ple and Lanphere (1969).
otasstum was determined by fame photomeg?'
using a lithiumn metaborate fusion technique (Engels
and Ingamells, 1970), Ar%on extraction and
measurement were accomplished using standard
technlques of 1sog>jpe dilution  specirometry,
essentially as described by Dalrymple and Iznghcre
(1969). e analytical error asslgned to each age
reported here {table 1) is an estimale of the standard
deviation of analytical preciston, using the method of
Cox and Dalrymple (1967) and our adaptation of
modlfications to this method described by Mahood
(1880}, and the authors calculated esfimates of
uncertainty in the concentration of the 38Ar tracer
and potasslum measurements.

DESCRIPTION OF RESULTS

The range of ages for igneous rocks {n the Ugashik
and western Karluk quadrangles is similar to the
range In {he Chignik and Sutwik Island quadrangles
{o the south son and others, 1981). Rocks of
both the Meshik arc of Wilson (1985) and Aleutian
magmatic arc are represented jn the map area. A
sinﬁle sample from the Trassic(?) volcanic rocks at
Puale Bay was analyzed, extending the age range

beyond that found in the Chignik and Suiwik Island
quadrangles.

Mesozolc rocks

The basalt at Puale Bay is Interbedded with Triassic
(Norian) Umestone, and a Triassic age was expected;
however, an Early Jurassic age of 197 Ma (table 1)
was obtained (latest Triassic, u:sinF the time scale of
Van Eysinga (1975)). The sample i3 petrographical

fresh, but potassium and argon Inhomogenelty made
# dificult to consistently replicate the K-Ar age of
this sample. Only the two most concordant of four
argon determinations are reported here. Voleani-
clastic rocks equivalent to the Lower Jurassic
Talkeetna Fortnation overlle the Triasslc exposures
at Puale Bay, and this sample may be from a siil or
dike rela to the Jurassic arc rather than a
Trlasslc flow. Therefore, geologic Interpretation of
the age {s subject to collectlon of further fleld data.

Meshik arc

Rocks of the Meshik arc are known to crop out only
in the southern half of the Ugashik quadrangle. The
exposures farthest to the north are assoclated with
the Rex copmar prosxrect. Ages for Meshik arc rocks
In the Ugashlk quadrangle range from 24.9 to 39.0
Ma. Man{ of the samples from the Ugashik quad-
rangle yleld ages at the &oungcr end of this range
compared to the ages of the Meshik arc rocks in the
Chignik and Su Island quadrangles to the south
(Wilson and others, 1981). Meshik volcanlc rock
samples not assocfated with the Rex prospect
generally have ages yournger than 30 Ma and are
amcmﬁK the most mafic samples known from the
Meshik arc. Those samples assoclated with the Rex
prospect range In age from 31.4 to 38.8 Ma and
include all the dacite samples.

Two samﬁlcs (Ugashtk 1 and Ugashtk 2) included
with Meshik rocks come from test wells (Brockway
and others, 1975) southwest of Blue Mountaln.
Sample and analytical data other than the age and
error is unavallable for thesc rocks. They are
reported here only for completeness.

Two samples, 80AWs 228 and 81AWs 28], collected
near the Plorcene Agripina Bay batholith yielded
ages older than expected. oth samples were
lnitlal% thought to represent volcanic and
hydrothermal activity closely assoclated with the
batholith or the Kialagvik volcanic center; however,
th gave Oligocene ages. Sample 80AWs 228 13 a
31131 l'gla]tered homblende andesite porphyry from
the okak Creek copper prospect. Contact
metamorphism of mineralized rocks near the bath-



olith and the Ollgocene age indicate that the
mineralization ates the batholith. Sample
81AWs 28] was collected from a dike in Mesozoic
sedimentary rocks that were contact metamor-
phosed by the A%riptna Bay batholith. Partlal
alteration of plagloclase phenocrysts suggests that it
Beredates contact metamorphism. Both ages have to

considered minimum ages, although it appears
that resetting of the K-Ar clock was not great eno_le_ﬁh
to obscure a probable Meshik arc association. e
Oligocene age on these two samples suggests that
the vicinity of the Agripina Bay batholith was also a
location of Meshik arc ma ic activity. In further
support of this, Meshik volcanic rocks are common
southwest of the batholith.

The six hornblende, two plagioclase, two biotite, and
one sericite separates from nine dated samples from
the Rex prospect Include both l}ydmthermal and
primary phase minerals. Ten of these separates
gave ages between 34.3 and 38.8 Ma, and one
{scordant biotite mineral separate was 31.4 Ma
The discordant blotite (sample R-31358a) is the
Youngest sample dated from the Rex prospect, and
ts discordance with coexisting hornblende suggests
slow cooling after intruslon and hydrothermal
alteration. At the Rex prospect, samples from
unaltered rocks are sllggtly younger, although
within analytical error, than samples from alfered
rocks. However, the data from samples 79ADt 23
and 80AWs 236 suggest a second later stage of
hydrothermal alteratlon may have occurred.

Aleutian arc

Many of the dates from the study area were
determined on rocks from the Aleutlan magmatic
arc. In general, the youngest rocks of the Aleutian
Arc lie inland from the Pacific coast along the line of
active volcanos. The age of the rocks tends to
increase toward the Paciflc coast to a maximum of
about 15 Ma, The Quaternary volcanic centers in
the study area Include Yantarn! volcano, Mount
Chlflnagak, Mount Kialagvik, Mount Peulik-Ugashik
caldera, The Gas Rocks, and Blue Mountain.
&uatemary volcanic rocks of Anfakchak Crater to

e south (Chignik 1:250,000-scale quadrangle) and
Kefulltk volcano to the north (Mount Katmal
1:250,000-scale quadrangle) also extend into the
Bristol Bay, Ugashik, and Karluk quadrangles. A
small Quaternary center also lies north of Alinchak
Bay, but we were unsuccessful in obtaining a
replicatable date on this center.

The Aﬁrlplna Bay batholith is one of the large coastal
batholith complexes that Burk (1965) described and
su%ested were middle Tertiary in age, as is the
Devils batholith {n the Chignik quadrangle to the
south (Wilson and others, 1981). The Agripina Bay
batholith is a multiphase granodiorite to guartz
diorite pluton that ades texturally Into a
structurally overlying volcanic sequence. A volcanic
neck at Chiginagak Bay is the remnant of a feeder
vent for the volcanic rocks. A date on a sample
(sample 77AWs 9} from this neck ytelded an age of
9.25 Ma, significantly older than flve other ages on
plutonic rocks from the batholith that ranlge between
2.02 and 4.21 Ma. The Mount Becharof and Cape
Igvak area also has a group of small plutons that
yleld ages between 2.38 and 5.10 Ma, essentially the

same as the Agripina Bay batholith to which these
plutons appear compositionally similar. Both the
Agripina bay batholith and the Mount Becharof and
Cape l%laak plutons intrude Mesozolc rocks along the
Wide y anticllne. Plutons from both these
complexes yleld ages significantly younger than the
coastal Devils batholith (6 to 10 Ma.) in the Chignik
gﬁadrangle to the south {(Wilson and others, 1981).

are 8i can%y younger than the previously
assigned (Burk, 1965) middle Tertlary age; therefore,
Burk's interpretation that the coastal batholithic
complexes were intruded before and contributed to
Miocene sedimentation is {n error.

On the periphery of the Agripina Bay batholith are
several small altered and mineralized zones; one, the
Kllokak Creek prospect previously discussed, pre-
dates the batholith. Another unnamed mineral oc-
currence to the northwest of the batholith ylelded an
age of 3.52 Ma on a sericitically altered rock sample
(sarnple 80AWs 220), indicating hydrothermal ajter-
ation related to emplacement of the batholith,

Pleistocene ages have been determined on several
samples from the younger volcanfc centers. A
sample (79AMm 34) from a dacitic dome, The Gas
Rocks, Eave discordant results on separates of
blotite, hornblende, and plagioclase, 0.135. 0.267,
and 0.596 Ma, respectively. Biue Mountain, a dacite
dome cluster that has been previously mapped as a
Jurassic (Betkaman, 1980) or Tertiary (Burk, 1985)
pluton, also ylelded a number of Pleistocene ages.
Three dacite samples from Blue Mountain yield ages
between 0.65 and 1.66 Ma. One of these, sample
79AYb 90, Ylelded strongly discordant ages on
plagioclase (1.6 Ma) and an impure hornblende
separate (0.55 Ma.) that contained approxdmately 5
to 10 percent plagloclase. South of Blue Mountain,
at VABM “Lone”, an isolated outcrop of olivine basalt
gows yielded a whole rock age of 0.591 Ma from one
oW.

Plagioclase mineral se tes consistently yleided
ages older than other phases from the same rock at
dated Pletstocene volcanic centers. In these rocks
plagloclase 1a typically a phenocryst phase, and we
suggest that the discordant aﬁe indicates incor-
poration of magmatic argon in phenocrysi phases as
a result of incomplete degasslnEEof the magma. The
hormblende from the Gas Rocks sample discussed
above was also a phenocryst phase, and it was also
discordant with coexisting blotite, In each case of
discordance, the oldest phases are the lowesf in
potassium and, therefore, the most Uke!{ to show
the effects of incomplete degassing. This {s because
a small but measurable amount of argon will have a
greater affect on calculated ages due to a lower build
UF of radiogenic argon after crystallization because
of the lower potassium content. In addltion to the
plagloclase discordance, the ages from Gas Rocks
suggest that either the hornblende may have begun
to retaln on later than the plagioclase or it is
more prone to degassing under magmatlic or near-
magmatic conditions. In either case, the resulfs
from these rocks are at varlance with normal
expectations (Dalrymple and Lanphere, 1969; Hart,
1964) regardin degassin% (argon retention) and
cooling ages of mineral phases. Normally, argon
retentivity 18 expected in the following order,
homblende, biotite, plagioclase, from most to least
retentive of argon.




DISCUSSION OF CHEMICAL RESULTS

Samples were divided inte two main Mgroups
corresponding to the Aleutian (less than 15 Ma) and
Meshik (20 to 45 Ma) magmatic arcs, Two sampics,
82AYb 184 and 81ASh 18, ylelded ages between
these ranges and for convenlence are dlscussed with
the Aleutian arc. Three samples. 79AWs 1, 80APP 1,
and 66AR 1331, are Mesozolc in age and are not
considered in the discussion of chemical data.
although they are plotted with rocks of the Meshik
arc in order for the reader to see their relative

graphical position.

Table 2 presents the major-element chemical data,
divided into geographic " sultes of samples. The
suites of Aleutian arc rocks include the following:
(1) Agrlgtna Bay batholith and related volcanic
rocks. (2) the plutons of Mount Becharof and Cape
Igvak area, (3) the Blue Mountaln volcanic center,
including the VABM "Lone" volcanic flows, (4) the
Klala volcanic center and related flows, (35) the
Kejulik volcanic center, (6) the Mount Peullk volcano
and Ugashik caldera volcanic centers. (7) the Mike
prospect, {8) Uldnrek Maars, (9) Yantarni volcanic
center, and (10) a small group of miscellaneous
samples. The Meshik arc is divided into (hree rock
suites: (1) the Rex prospect. (2) the Meshik arc
(undivided), and (3) the Kilokak Creek prospecl. A
final rock grouping includes the three miscellaneous
Mesozoic rocks.

All samples in table 2 have identification letters
assigned sequentially within each suite and between
suites. These letters were used for ploiting on eight
dfa s (sheet 2). Samples from the Aleutlan and
Mes arc were plotted on separate diagrams:
samples from each suite were plotted on normattve
ternary dlagrams, Q:Or:Ab+An (figs. 1 and 5) and
Na,0+K50:FeO*:MgO (figs. 2 and 6). Plutonlc rocks
were ploited using estimated modes determined from
both thin-section and normative data. SO, versus
FeO*/MgO (figs. 3 and 7; FeO® is defined as all lron
in the analysis calculated as FeQ) and some Harker
diagrams (figs. 4 and 8) were also plotted for each
suite.

Table 3 shows semiquantitative emdsslon-
spectrometric (ES) data for samples where we have
geochronological or major-element chemical data.
They are included here to give the reader the
complete analytical data from each sample in one
pubfication. A more complete summa?( of the ES
data {s reported by Wilson and O’Leary (1986, 1987),
who list the ES data for all avallable samples and
include tables that show the level for cach element
at which a sample can be considered anomalous and
correlation coeffictents for the various element
combinations. A number of the sariples shown in
table 3 were apparently nonmineralized samrles but
were anomalous in copper. molybdenum, lead, or
zinc.

Plutonic rocks were named in accordance with the
Streckeisen {19786) [UGS classification. Volcanic and
h]y-pabyssal rocks were named using the Streckelsen
(I979) IUGS classification and normative data. As
suggested by Streckeisen (1979}, andesile and basalt
are distinguished using a plot of 510, versus

normative color index (NCI). In addition, KO versus
S104 was plotted to allow naming of volcanic rocks
using the scheme adopted by Gill (1981). these
names are shown {n parentheses in the table of rock
descriptions.

MESHIK ARC ROCKS

The Meshik arc samples can not be divided into
well-defined suiles by geologic relations or from any
of the Harker d s (ig. 8), in large part because
of limited sampling. The only well-sampled suite of
Meshik arc age 13 from the prospect. However,
varying levels of hydrothermal alteration have
obscured original ma tic chemistry, and the sulte
does not form a well-defined linear trend on the
Harker dlagrams.

ALEUTIAN ARC ROCKS

The younger group of rocks ranges in composition
fromybaszgt togrdacﬁc for the volca:gxic and hypabyssal
rocks and from quartz dlorite to odiorite for the
intrusive rocks. They are of cal ine aflinity and
have slightly lower iron enrichment than comparable
rocks In the Chignik and Sutwik Island qua gles
to the south (Wilson and others. 1981). This may be
a reflection of a greater Interaction with continental
crust In the more northern part of the arc. The
NayO+KyO:FeO*MgO lern diagram (fig. 2) for
Aleutlan arc samples shows the data plols within the
fleld defined by Ringwood (1977) for calc-alkaline
rocks and generally well below the line separating
calc-alkaline from tholelitic rocks as suggested by
Irvine and Baragar (1971). Potassium contents (fig.
4D) correspond to Gill's (1981) medium-potassium
range, and alkall-lime indlces (Peacock, 1931) of the
individual rock suites from 61 to 64.7, or calcic,
which is similar to the Chignik and Sufwik Island
quadrangles rocks and characteristic of Aleutlan arc
rocks in general (Coats, 1952, 1953; Snyder, 1959;
Hildreth, 1983). However. on a SiOg5 versus
FeO*/MgO plot }ﬂ . 3), the Kejulik volcanic-center
samples tend to in the tholelitic fleld. as defined
b},' Miyashiro (1974); they also tend to be the closest
ol all"the Ugashik-Karluk sulites to the Irvine and
Baragar (1971) line.

When samples from most of the suites are plotted on
a MgO versus 510, diagram (ﬂcF. 44), the data for
each sulte tend to fall along distinct lines of the
same or similar slope. Although not always well
defined, each suite can be shown to have a
charactedstic sition in the data fleld. The
samples from the k volcanic center (samples
U-Z. a-d on figures) tend to have the highest MgO
values of the data set at a given SIO, contenf,
particularly at higher S$10, due to the low negative
slope, although the Agripina Bay batholith (samples
m-(} and the Mount Peu.ﬁk-Ugashik Caldera volcanic
center (samples H-N) also have Fenerally high MgO
al a glven SiO,. Yantarnl volcano (samples e-f)
(Rlehle and others, 1987) is high in MgO at low
SI10,. its MgO data have a steep negative slope that
results in low M at high SiOy. The Kejulik
volcanic center (samples A-G) and the Mount
Becharof-Cape Igvak area plutons (samples F—j) tend
to have the lowest MgO at a given SiO, of all the
Ugashik rocks.



The Ag}rl'lnpina Bag batholith samples (m-q) form a
well-defined trend at the upper extreme of the data
field on plots of both K,0 versus SiO, (fig. 4D) and
total alkalis versus SiO, (fig. 4E). On'a CaO versus
St0, diagram (fig. 4B), the batholith sarnples lie in
the ?Towermost part of the fleld. The plutons of
Mount Becharof and Cape | are in strong
contrast to this. The data from these plutons
(samples g-f) plot in the lowest part of the field for
KoO versus SiO4 (fig. 4D), near the Jowest part of the
to%al alkalis versus SiO, plot (fig. 4E) and at the
up t part of the CaO versus S0, field (Ng.
4B}. The Na,O content (fig. 40) for both suites Is
similar. The plutons of bolh these suites intrude
rocks of the Upper Jurassic Naknek Formation and
both are of Pliocene age. In addition, both occur at
the same distance from the present Aleutian Trench,
We assume that du e Pliocene, the paleo-
Aleutian Trench had the same general orlentalion.
However, an important difference between the two is
that the ina Bay batholith intrudes an area
where Mes arc volcanism and hydrothermal
activity occurred. This may explain the more
evolved nature of the Agripina Bay plutons because
they may incorporate remelted rocks of the Meshik
arc and, therefore, have, in part, been through an
additional cycle in the magma generation process
compared to the Mount Becharof-Cape Igvak
Elutons This may also help to explain the much

igher level of mineralization assocliated with the

Agripina Bay batholith.

Yantarni volcano, which lies 30 km southwesi of
Kialagvik volcano and 15 km southwest of Mount
Chi ak volcano, is chemically well defined by a
total of 31 analyses (samples e, f. and 29 other
analyses cited in Riehle and others. 1987).
Compared to the other suites, Yantarni I8 high in
Ca0, low in NayO0, and has averag:l K,0. The alkali-
Hme index is 6% for all Yantamni dala, and it is 67 {f
only the older lava flows are congidered. This index
is significantly higher than the index for any other
suite. Yantarni also has siinmcantly higher MgO at
low SiO, than other Ugashik area sufles.

One of the tightest clusters of data In the study arca
is from the Kialagvik volcanic center (samples U-Z,
a-d}. Although the data ranges from 58.4 to 64.2
percent SiO,. each plot is constrained over a Umited
range of . 0.5 percent Na;O and 0.5 percent

O. However, CaO is high and varies linearly over
a 2.11 percent range.

The Mount Peulik-Ugashik caldera sulite (samples H-
N) is the most SiOy-rich suite of the Ugashik-Karluk
rocks.  Nevertheless, it is low K,O and
comparatively low in total alkalls even though it is
somewhat farther from the trench than most of the
other volcanic centers.  Although not distant
spat , the samples from Ukinrek Maars suite
{S.T: JRC 09. JRC 10b: Kienle and others, 1980) and
The Gas Rocks (H; 79AMm 34) are far off the trend
of the Mount Peulik-Ugashik suite on all plots and
appear chemically unrelated regardless of proximity
and timing,

Blue Mountain (sample R), to the west of Ugashik
Lake, is an eroded Quaternary dacitic volcanic
center that had been considered a part of the

Jurassic batholith (Belkman, 1980) before this
project. It is significantly farther from the trench
than other centers, but its K,O content (s about
average for the Ugashik-Karluk suites.

Two Isolated volcanic flows, one southwest of Blue
Mountain at VABM “Lone" (sample 81AWs 275) and
one southwest of Cape Kubugakli (sample 81AYb
138} are tholelitic by Miyashiro's (1974) definition
and are borderline tholelitic {rvine and Baragar's
(1971) deflnition. Nelther of these can be related to
a particular volcanic center, although both are
Pleistocene In age.

Each of the previously discussed suites plots in a
similar slope on the ker diagrams. In contrast,
the Kejulik volcanic center sulte (sample A-G,
sample B-G from Klenle and others, 1983) plots in a
well-deflned, more steeply sloping linear trend that
crosses the trends of the other sultes on the K,O
versus S10, {fig. 4D and total alkalis versus Siz)g
(lg. 4E) dia The CaO data are similar in
pattern to other suites, and Na,O data are narrowly
constrained withln a range of 02.5 nt except for
one sample. Rocks from the Kejulik volcanic center
plot wi the calc-alkaline Beld of Irvine and
Baragar (1971) on an NazO+KoO:FeO*:MgO di

(Ng. 2). However, on a Si versus FeO* Mé?
dlagmm (ﬂg. 3). several Kejulik samples le In the
field defined as tholelltic by Mlyashiro (1974).
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Description of rock samples analyzed

for major-elcment

chemistry and age determinations, Ugashik and part of the
Karluk quadrangles, Alaska

Rock names used in the descriptions follow the

nomenclature of Streckeisen (1976;

1979); the

terminology of Gill {1981) for volcanie rocks is also
listed when It differs from Streckeisen {1979). In
these cases, the Sireckeisen rock name is followed

by “S” and the Gill rock name is followed by
Anorthite content of plagloclase is based on

“G".
tical

determinations using Carlsbad-albfte twinning (Kerr,
1977) except where shown with an asterik (%), which
indicates it was determined using albite (Michel-
Levy) twinning., Anorthite contents determined with
albite twinning are consldered fo be minimums.
Rock colors were determined on hand samples usmﬁ
Goddard (1948). Related samples from the Nakne

quadrangle, north of

Island

include

66AR 1331

the map area and Sutwik
uadrangle, south of the map area are also
in this table.

Upashik D-2, 57°52.4'N., 156'32.1'W,,
Granodiorite from island in Becharof Lake.
Mode: lagioclase (An 45. 43.3 percent),
quartz FS0.0 percent), K-feldspar (16.8
rcent), hornblende (4.6 nt), and
lotite (3.5 percent). We porphyritic
anhcdral quartz in hypidiomorphic-granular
matrix.  Interstitial potassium feldspar,
lagloclase is slightly sericitized (Reed and
pilere. 1869: D ple and Lanphere,
1974).

77AMs 3 Ugashik A-4, 57°14.6'N., 157°03.5W., Rex

77AWs

77AWs

78ACe

prospect.  Altered porphyritic hornblende
dlorite containing phenocrysts of plagioclase
and homblende in a fine- ed ground-
mass$. Major minerals are plagioclase, chlo-
rite, calcite, and potassium feldspar. Plagio-
clase ally altered to chlorite and calelte,
homblende completely altered to chlorife
and calcite. High concentration of dissemi-

nated sulfides.

Qh Ugagsalll(ik A-3, 57°00.3'N., 156™40.4'W.,
Chigina Bay. Hypabissal intrusive plu
of vgelry dark gray, r;1> yritic a.ndesitep (Sg:
basaltic andestte G]}.)OC inopyraxene, ortho-

ne, and glomeroporphyritic plagio-
clase (An 55) phenocrysts in a §roundma.ss
of fine-grained opaque oxides and glass.

12 Ugashik A-3, 57°01.1'N., 156'41.2'W._,
Chiginagak Bay. Hypabyssal sill-like

of medium- ed, -gray leucobasalt
(S;: basalt G). Phenocryst phases are
plagioclase (An 65). clino-pyroxene, and
minor orthopyroxene, Subophitic texture.

4 Naknek A-2, 58°08.2'N., 156°10.3W,,
north of Becharof Lake. Medium-grained,
maflc-rich, medium-dark-gray (N 4) tonalite
mottled with yellowish- X 5 Y 8/1).
Estimated mode is homblende (40 percent),
blotite (10 percent). plagioclase (An 70, 30
percent), and quarlz {20 percenl). Green
pleochroiec hornblende and brown biotite In

groomdmass of plagioclase and quariz.
Accessory opaque axides (<1 percenf).
Texture I3 hypidiomorphic-granular,
although a few euh grains arc present.
Hornblende phenocrysts have spasrsely
distributed relic pyroxene.

78AD¢t 2 Naknek A-2, 58'10.5'N., 156'04.9'W., north

78ADt

of Becharof Lake. Coarse-grained horn-
blende-biotite te. Estimated mode is
plagioclase (An 40, 30 perccm(). quartz (30
Eerocnt). potassium feldspar (25 percent),
omblende (10 percent), and biotite (6
perceni). Biotite and plagioclase pheno-
crysts are commonly deformed, quartiz (s

strained, and potassium feldspar is slightly

perthitic. Homnblende phen ts ve

inclusions of plagioclase, bioflte, clino-

grma:nc. and opaque oxides. S ly
stributed xenoliths of fne-gral sub-

ophitic andesite(?).

34 Sutwlk Island D-4, 56'56.0'N., 157°

14.0W., Yantarni Creek Lightly ifron-
stained, light-green-gray, porphyritic
andesite contalning phenocrysts of plagio-
clase and clinopyroxene in a groundmass of
glass and ﬁne~$.med plagioclase. Plaglo-
clase (An 55-60) phenocrysts are sieve
textured and contain inclusions of %lass.
The %mundmass shows poorly developed
flow follation around phenocrysts. Pllo-
taxdtic texture.

79ACe 20 Ugashik A-6, 57°05.7N., 157°43.2W.,

bctwecﬂ? Pu).xmfllge and Cei(rildcr Creeks. Dﬂagk-
3), e-grained, hyritic, w-
oliated olvine leuco-basa;i?r?s?mbasalt QG)
flow. Phenocryst phases are olivine,
uralized clnopyroxene(?). and glaglocla.se
(minimum An 62). Olivine enocrysts
altered to iddingsite on graln goundarles.
Some p Jase crystals have cores of
chlorite or uralife.

79ADt 23 Ugashik A-3, 57°12.1'N., 156'58.8'W., Rex

g{os t tlH gl;lytssal e of whitﬁ— and
ack-mot ight-gray ), propyliticalty
altered hornblende andesite ;Igrphyxy.
Phenocryst phases are hornblende and
plagioclase (An 54). Closely packed pheno-
crysts of hornblende and oclase In a
groundmass of devitrified g,lpass plagioclase,
and sericite. Most plagioclase phenocrysis
are ly altered to sericite and many
hornblende phenocrysts are partlally altered
to chlorite and calclie. Abundant epidote.

79ADt 95 Ugashik A-3, 57°14.9'N., 156'54.6'W.,

Meshik Formation. Hypabyssal body of
hornblende andesite porphyry having a
i1 t—blulsh-ﬁmy {5 B 7/1) groundmass and
black (N 1) hornblende phenocrysts. Major



minerals are hornblende, plagloclase (An
66). glass, quartz, and calcite. Hornblende
phenocrysts are pleochroic in green and

w and show weak follation. Ground-
mass {s fine- ed anhedral plagioclase
and devitrifl ss. Small percentage of
quartz crystals (<5 percent)., some of which
are subhedral or euhedral. Plagloclase
shows minor sericitization.

79ADt 96 Ugashik B-3, 57°16,0'N., 156'57.4'W..

Wanderlng Creek, near Rex prospect.
Hypal body of hornblende andesite.
Hornblende phen ts {n undmass of

highly fractured plagloclase phenocrysts and
glass. Rare quartz and biotite. Plagioclase
composition indeterminate.

79ADt 135 U C-3, §7°42.2'N., 1566°52.0W.,

Blue Mountain. Bluish-white (53 B 9/1),
vesicular, glassy hornblende dacite (S: high-
silica andesite G). Phenocryst phascs are
glaglodase (An 84) and hornblende. Horn-
lende has abundant included opaque
oxides. Abundant glass in groundmass,
commonly in frothy pockets, showing little
devitrificatton. Dome assoclated with Blue
Mountain volcanic center.

79AMm 34 Ugashik D-2, 67°560.0'N., 156'30.0W.,

79AWs

79AWs

79AWs

Gas Rocks. H&pabyssa] plug of light-gray (N
7) dacite {ny Phenocryst phases are
homblende, biolite, plagioclase (An 48), and
gquartz. Phenocrysts are dominated by
plagioclase, and less abundant horblende
and blotite in a assg %roundmasa. Quartz
is in blebs although it appears primary.

Plagioclase phenocrysts have overgrowths
over corroded cores, Rock isgrgartly
vesicular.

1 Ugashik B-4, 5722.0'N., 157°03.7W..

VABM Dog, near Dog Salmon River. Coarse-
grained tonalitic gneiss cobble from the
Jurassic Naknek Formation.  Estimated
mode Is hornblende (5-10 percent), biotite
(10-15 percent), plagioclase (An 37, 60
percent), quartz (20-25 percent), and
chlorite. Quartz and bilotite grains sllﬁhﬂy
strained In thin sectlon. Provenance date.

2 Ugashik A-5, 67°08.6N., 167°'38.2'W.,
Pumice Creek. Gray-weathering andesite
flow. Major minerals are plagloclase (An
40%, a poor quality Carlsbad-albite deter-
mination suggests minimum of An 50),
orthopyroxene, and clinopyroxene. Contains
spars distributed phenocrysts of ortho-

ne, clinopyroxene, and rare
g}agiodasc in a fJow-follated groundmass of
very flne grained plagloclase, augite (or
amphibole), and glass.

6a Ugashik A-b. 57°02.7N., 16724.2W.,
Yantamni. Dark-greenish-gray (5 G 4/1),
porplgvﬂtic andesite (S: salt G) dike
intruding Mesozolc sedimentary rocks.
Major minerals are clinopyroxene and

79AWs

79AWs

plagioclase (An 58). Abundant opaque
axides. Glomeroporphyritic phenoerysts of
augite and sparse plagioclase in a ground-
%s& gfecFla,gioclas& opaque mmﬁe . and
8, me augite nocv?vsts
are alterecﬁl?g calcite andgimaﬁtc. eak
development of flow follation as indicated by
plagioclase laths in groundmass. Minor
alteration of plagioclase phenocrysts.
Assoclated with Yantarnf volcanie center.

17 Ugashik B-3. 57°15.6'N.. 156'49.4'W.,
nc;réjhweet of near hVABM Gob.
Medium-light- 6]. porphyritic dacite
[Sﬁ:nhlgh-s cagrna&alslte G). pf?(a o:ylghases are
clinopyroxene, orthopyroxene (hypersthene),
plagioclase (An 58 and possibly An 40}, and
glass. Phenocrysts of plagioclase and pyrox-
ene as much as 7 mm In length in a very
fine grained to aphanitic groundmass of
plagioclase, glass, and opaque minerals. In
thin section, areas of the groundmass are
more transparent than others; these more
transparent areas contain fewer opaque
minerals and are Jocated In areas of augite
concentration. Sample contains two s of
pla(floclase phenocrysts: some are tie
and have overgrown edges, and others are
unaltered, free of inclusions, and may have
resorped edges. Most plagloclase pheno-
crysts of both types have compositions
between An 60 to 70, although some may
have compositions nearer to An 40.

24a Ugashlk B-3. 67°23.9'N., 156'54.8'W.,
near Ellzabeth Lake. Coarse- to medium-
?jncd. maflc-rich granite cobble in the
urassic Naknek Formatlon. Estimated
mode is plagioclase (An 42, 30 percent),
potassium felfdspar (30 percent), quartz (15
percent), biotite and chlorite (15 percent),
and hornblende (10 percent). Homblende
typically has thmxene cores, bilotite grains
may chloritized. Hypidiomorphic-
granular texture. Provenance date.

79AYb 22 Ugashik A-4, 57°12.8'N., 157°01.3W.,

79AYDb

sauth edge Rex prospect, Hypabyssal body
of homblgende dacite (S; high silica andesite
G) that has a very light ﬁ;ay (N 8} ground-
mass and grayish-black 2) phenocrysts.
Phenocryst phases are hornblende, plagio-
clzcalsc. and glass. Plagioclase mmposiggéx
indeterminate. appears resorbed.
Glass devit'rlﬁed.p Hornb ndeaniys dominant
icnocxyst. crystals as much as 5 mm in

ength.

37 Ugashik A-4, 57°14.2N., 157°15.2'W.,
Mother Goose Lake. Dark-gray (N 3), por-
phyrttic leuco-basalt(?). Major phases are
plagioclase (An 65), clnopyroxene, ortho-

ene, and %Slass Free-floating plagio-
clase phenocrysis in a glassy groundmass.

Pyroxene in Jarge glomeroporphyritic pheno-
crysts, com to smaller In nal

plagioclase phenocrysts. Fine-grained
pyraxene and plagloclase inclusions.



79AYb 90 Ugashilk C-3. 57°41.5'N.,

79AYD 101

80ACx

80ACx

156'50.0W.,
Blue Mountain. Li htchkish-glmy 5 YR
8/1), vesicular hamblende plagioclase dacite
(3; high-silica andesite ) porphyry.
Extrusive, possibly a dome. Major phases
are hornblende, plagioclase (An 547), and

ass. Polkilitic, grown to green pleachrofc
omblende phenocrysts generally have
sharp euhedral grain boundaries and no
evidence of resorption. Plagioclase pheno-
crysts are unaltered, althoué’\ grain bound-
arles are rounded and the phenocrysts have
ltl}:\es of inclbt;siogs {n a thin zone parallel to

e grain boundary, suggesting resorption
and rccrystaﬂlutlorr{ The plagiociase grains
include weakly zoned and strongly oscil-
latory zoned ?'a.ins that have an average
composition of An 54 or greater. The very
fine ned groundmass is primarily glass
and devitrified glass and a small proportion
of microcrystalllne  plagioclase  and
hornblende(?).

Ugashik A-4, 57'03.8'N., 157°13.3'W,,
Mike prospect. Hydrothermally altered
homblende-biotite dacite porphyry dike.
Coarse phenocrysts of biotite, plagloclase
(An 46), quartz. and altered homblende in a
fine-grained groundmass of feldspar, sec-
ondary biotite, and quartz. Fine-grained
bilotite and chlorite pseudomorphs after
hommblende. Piagloclase phenocrysts are
generally unalt , althoué{x grain bound-
arles show resorption into the groundmass.
A few pl?loclase grains are sericitical
altered and may be r?ardauy saussuritized.
Quartz phenocrysts have rounded outlines,
and grain boun es show resorption. Bio-
tite phenocrysts show minor alteration to
chlorite; chiorite 18 much more abundant in
pseudomorphs after hornblende.

102 Ugashik A-4, 57°04.6'N., 157°00.8W.,
Mike prospect. byssal body of very
bght lgrag' (N 8), hydrothe altered
hormnblende dacite(?).” Major minerals are
chlorite, plagloclase, sericile, ite., and
opaque oxides. Chlorite replaces horn-
blende.  Plagioclase is of indeterminate
composition and extensively sericitized.
Quartz occurs as blebs and may be second-
ary. Rock has bleached appearance due to
alferation and contains about 10 percent

pyrite.

12c Ugashik A-4, 57°14.4'N., 157°03.8W.,
Rex prospect. Hypabyssal of medium-
ﬁx;ay (N 5), porphyritic hornblende dacite.

ajor minerals are plagioclase (An 56).
homnblende, glass, quarlz, chlorite, and
biotite. Blotife rare, quartz in blebs, and
chlorite very sparse. Maflc phenocrysts, as
much as 5 mm In length, dominate in a
glassy groundmass.

él Kar%)ukall{)n—fk 57'53.5N., 135;5'08.5'W..
ape Kubugakli. Propylitically altered por-
phyritic hornblende an)cliesite. Phenocrysts
of mildly sericitically altered plagioclase (An
56} as much as 6 mm In size and partially

altered hormblende. Homnblende s green
pleochroic and has high birefringence.
Chlorite relatively common, some appears to
be after biotite, some after homblende.
Possible white mica in cores of altered
homnblende phenocrysts. Rare quartz blebs
and calcite in g’ourﬁ:lass.

80APP 1 Karluk C-5, 57°42.0'N., 155'20.0'W., Puale

80AWs

80AWS

80AWS

80AWs

BOAWS

Bay. Olive-black (5 Y 2/1). porphyritic
bag'alt flow. Major minerals are orthopyrox-
ene, clln:f;yroxene (augite), plagioclase (An

c%dony. a.:d callézite. Amygcr;:uslh_
a Tin ow-foliated roc es
ﬁﬁggawlﬂ% calcite and chalcedony.

201 Ugashik B-1, 57°26.2'N., 156°03.7W.,
Cape lgvak. Medium- to ﬂne-%{ralned. yel-
lowish-grar‘z‘3 (5 Y 8/1) and dark-gray (N 3}
tonalite. Estlmated mode is hormblende (15-
20 percent}, blotite (5-10 percent), pl?io-
clase (An 62, 60 percent), and quartz (56-10
percent). Most hornblende is chloritized or
rtially replaced by biotite. Plagioclase
E%sh. abundant interstitial primary quartz.

205 Ugashik C-1, 57°32.5'N., 186'05.7W.,
Mount Becharof. Medium-grained, white (N
9) and grayish-black (N 2) granodiorite.
Estimated mode is guartz (30 percent), K-
feldspar (10 perecent), plagioclase (An 40, 40-
50 percent), biotite (5-10 percent), homn-
blende {5-10 percent), and cﬁoﬂte. Biotite
and homblende are both fresh,

207 Ugashik C-1, 57°32.3'N,, 156°05.4'W.,
Mount Becharof. Dark—gra% (N 3), fine- to
medlum-grained tonalite. stimated mode
is biotite [10 {):rcent). acUnolitic (25 percent)
amphibole, p %‘odasc (An 58, 50 perceni),
and quartz (15 percent]. Plagloclase is
zoned and contains zones rich la biotlte and
amphibole Inclusions.  Blotite primarily
occurs as Inclusions in amphibole. however,
a small proportion occurs In individual
separate grains. Minor sericitizatlon.

211 Ugashik A-2, S7°10.4'N., 156'20.2'W.,
Cape Kilokak. Hypabyssal body of dark-
nish-gray (5 G 4/1). porphyritic andeslte
S; high-silica andesite G). MaJor phases are
hornblende, plagioclase (An 62). and seri-
cite. Hydrotﬁcrmally altered, chlorite after
amphibole. Plagloclase s sericitically
altered along fractures. Plagioclase grains
yleld variable compositions, In ue to
sericiic  alteration  rendering  grains
unsuitable for optical determination.

216 Ugashik A-2, 57'10.9‘;:!.. 156727.9'W.,
pina Bay batholith. Light-bluish- (55
ggl';/ll. ﬁne)i to mcdlum—gra.lned S:%JOA
rite. Distinctive in fleld due to pink potas-
siurn feldspar crystals. Estimated mode s
lagioclase (An 56, 60 percent), hornblende
5 percent), blotite (5 percent), potassium-
feldspar (10-15 percent), and quartz (15-20



gerccnt}. Hornblende pa.rtlal.}y altered to
fotite, Inciptent sericitization of plagioclase.

80AWs 217b U, ik A-2, 57°11.9'N., 156°23.6'W.,

B0AWS

80AWs

80AWs

80AWSs

80AWs

Imuya Bay. Hypabyssal of greenish-
gay B G 6/1Kp%rown-wm ering, hydro-
c altered, porphyritic homblende
andesite (S; basalt G). Major minerals are
homblende and plagioclase.  Plagloclase
composition indeterminate due to sericilic
alteration of plagioclase phenocrysts and
groundmass. Hornblende relatively fresh.

220 Ugashik A-2, 57°6.7'N., 156°38.0W.,
nonhedo h?}):tt Wrangell. Pbct(rsemc gxlulz)
gi::rtz-acrlcjte altered rock. Very hard, has

ost concholdal fracture. Hand sample
and thin secton show ap t sericite
pseudomorphs after plagloclase or mafic
mincrals. Groundmass s aphanilic
sillceous material and sericite.

227 Ugashik A-2, 57°03.1'N., 156°33.7'W.,
Port Wrangell. Fine- to medium-grained
pyroxcnie monzonite. Estimated mode is
potassium feldspar (5-10 percent), quartz (5-
10 percent), plagioclase (An 58, 50 percent),
orthopyroxene and clino ne (30

rcent), bfotite (<5 percent}, and chlorite
r<e5 percent). Biotite appears secondary
from pyroxene, some pyroxene also has
chlorite alteration.

228 Ugashik A-2, 57°11.7'N., 156°23.9'W,,
Kilokak Creek. Hypaz’ls;‘al of bluish-
white (6 B 9/1) and basa_fmy (N 3) hom-
blendec andesite (S: t G) porphyry.
Ma&or minerals are hornblende, plagioclase,
and chlorite. Plagioclase composition
indeterminate. Groundmass is flne-grained
anhedral plagioclase and abundant hydro-
thermal chlorite. Amphibole slightly altered
to chlorte.

%Ri?( Ugashik A-4, 57°14.6'N., 157‘0;!.)8$“
rogpect. Hypabyssal body of light-
bluis ~gra¥' (5B 7}732; and gragish—b]ack (N
2), propylitically altered hornblende dacite
porphyry. Major minerals are hornblende,
plagioclase (An 58), quartz. epidote, and
E{m& Phenocrysts of plagioclase and hom-

ende in a mosaic-texiured groundmass of

fine-grained quartz, plagioclase. and opaque
oxides.

263 Kariuk D-4, 57°51.9'N.. 155°07.6'W.,
Cape Kubugakli.  Hornblende-plagioclase
daclte porphyry. Major phases are horn-
blende. plagioclase, and glass. Plagloclase
composition indeterminate. Pla%‘oclasc
phenocrysts ap shattered. Possibly tuf-
faccous, inte ded with [ine-grained.
rhythmically bedded siltstone-sandstone
sequence.

81AR} lla Ugashik C-2, 57°42.2'N., 156'24.8'W.,

Uges caldera. Porphyritic plagloclase-
oﬁhopyroxme dacite (S; hjy;lil-silim andesite

G). ?clg&q groundmas? cl?trtxxtams randoml

orien phenocrysts of orthopyroxene an

larger phen ts of pl {An 64-68).
Some parts of the thin section have glomero-
porphyritic pyroxene and gla%oclase, bulk
of phenocrysts are individual crystals.
Plagjociase is weakly zoned.

Bl1AR{ 11b Ugashik C-2, 57°42.5'N., 15624.6'W.,

lslgas cagger%yﬂ Vitric clast from volcanic
reccia. rp tic plagioclase- ne-~
hornblende dacite (S; high-silica andesite G).
Glassy groundmass con abundant ran-
domy orlented phenocrysts of plagioclase
{An 70), clinopyroxene, hornblende, and bio-
tite. Clinopyroxene are pleochrole from tan
to pale n, hornblende is pleochrole from
brown yellow brown. Hornblende and
biotite crystals outlined in opaque minerals,
clinopyroxene altered on edges {o brown
apheadnltlc phase. Plagioclase 18 varfably
zoned.

81AR] 13 Ugashik C-2, 57°43.5'N.. 166722.2'W.,

Ugashik caldera, dome, Porphyritic horn-
blende-biotite dacite. Flow-foliated glassy
groundmass contains rounded phenocrysts
of laﬁioclasc and quartz. Dominant maflc
is -green hormblende, lesser biotite, and
sparse orthop ne. Plagioclase (An B4) Is
generally sbad twinned, but has rare
albite twins.

BlARj 13b Ugashik C-2, 57°43.5N., 166'22.2'W.,

Ugashik caldera, inclusion from sample
8IAR] 13. Porphyritic homblende-blotite
dacite. Vesicular, flow-foliated glassy
groundmass contains rounded phenocrysts
of plagioclase and quartz. Dominant malflc
i3 dark-green hornblende, abundant bjotite
after hornblende, and no orthopyraxene as
com to sa;crgale 81ARj 13. Plagioclase
Is albite twinned and has rare Carlsbad
twins.

81AR] 168 Ugashik A-3, 57°10.6'N., 156'45.5'W.,

Mount Kialagvik. Porphyritic plagioclase-
orthopyroxene-clino ne dacite (S; high-
siica andesite G) flow. Weakly follated
phenocrysts of plagioclase (An 58) in a

assy groundmass. Graln boundaries and
ractures in some clinopyraxene are altered
to opaque minerals. lz.rﬁer phenocrysts are
fractured and shatt . Rare lihic(?)
fragments. Rounded quariz phenocrysts In
reaction relation with groundmass.

81AR| 18 Ugashik A-2, 57°'10.1'N., 156'34.0'W., lcy
Peak.

Two pyroxene-plagioclase dacite (S:
high-silfca andesite G? porphyry. Pheno-
crysts of orthopyroxene and clinopyroxene
in" a fine-grained groundmass.  Ortho-
xene dominates. Many phenocrysts are
in reaction relation with groundmass, and
groundmass appears recrystallized.

BIAR| 38 Ugashik A-3, 57°'11.9'N., 156°44.1'W.,

Mount Kialagvik, older dome. Porphyritic



dacite (S; high-sllica andesite G]. Strongly
flow follated, contains phenocrysts of plagio-
clase {An 60) and cllnopyroxene in a devitri-
fted gound.mass. Minor alteration of pheno-
crysts in which clinopyroxene alters to
bastite and opaque minerals. Abrupt trans-
itton In thin section from aphanitic to fine-
grained groundmass.

81AR] 37 Ugashik A-3, 67'12.0'N., 156'44.2'W.,

Porphyritic biotite
ow-foltated glassy groundmass
phencerysts of plagioclase (An
66) and biotite and apaque minerals after
hornblende. Some lithic fragments, which
appear to have granltic textures, have clino-
ne intcriors. Some malfle grains are
entirely replaced by opaque minerals.
Sparse. rounded quartz phenocrysts or

fragments.

Mount Kiala dome.
dacite tuff.

containin

81AR] 38a Ugashlk A-3, 67°12.0'N.. 156'46.5'W.,

Mount  Kialagvik. Fine-grained, [flow-
follated. porphyritic dacite clast in ash flow.
Contains phenocrysts of zoned plagioclase
(An 60) and quartz and Uthic fragments.
Lithic fragments are ﬂ foclase and cltno-
pyroxene or only p ﬁoclasc; no malfic
minerals are present among the phenocrysis
or in the groundmass. Aggregates of very
fine Emlned opa%ue minerals in pseudo-
morphs aflter hornblende(?).

B1ARj 38b Ugashik A-3, 67°12.0'N.. 156'46.5'W.,

81ASh

81ASh

Mount agvik. Fine-gralned, porphyritic
dacite clast in ash flow. Very similar to
sample 81AR| 3Ba; although, not flow
follated. Contains a higher proportion of
lithie fragments, and the plagioclase Pheno-
crysts have an An content of 56.

1 Ugashik B-1, 57°27.3'N., 156'02.7'W.,

Cape k. Light-bluish- (58 B 7/1).
fine- %Xa med}lgzm-grainecﬁ.m y ropylitically
altered diorite. Estimated mode is plagilo-
clase (An 54, 40 percent), hornblende (30
percent), chlorite (16 percent), biotite (S5-10
percent), and quartz ( cEmrcent). Most feld-
spar grains are {ractured. Blotlte and quartz

very sSparse.
2 Ugashik C-3, 57°42.1'N., 156'49.3'W.,
Blue Mountain. Very light gray (N 8}, vesi-

cular dacite porphyry. Major minerals are
Elagioclase {approximately An 63}, blotite,

ormblende, and quartz. Weakly flow
foliated and contains phenocrysts of plagio-
clase, biotite, quartz, and rare hornblende in
an aphanitic crystalline groundmass. Prob-
ably an extrusive dome.

B8l1ASh 18 Ugashik A-3, 67°01.00'N., 156°69.1W.,,

west of Chiginagak Bay. Light-olive- (5
Y 5/2). po h)gﬂtic actteg S: higﬁgica
andesite G) flow. Ma{or minerals are hom-
blende, biotite. plagloclase, chlorite. and
sericite. Hydrothermally altered; minor seri-
citte alteration of plagloclase, extensive
development of chlorite. Biotite possibly
hydrothermal.

11

81AWs

81AWs

81AWs

Bl1AWs

BlAWs

81AWs

81AWs

266 Karluk D-8, 57°67.8'N., 155'45.9W.,
Kejulik Mountalns. ug%:t-bluish-gra 6B
7/1). vesicular, yritic basalt (S
basaltic andesite G?od ¢. Intrudes young
lahars and volcanic rubble. Major phases
are plagioclasc {An 78}, s e ortho-
pyroxene (hg})crsthcnc). rare clinopyroxene,
and glass. Plagloclase and pyroxene pheno-
crysts in a flne-grained to glassy ground-
mass. Possibly very fine-grained, green,
non-pleochrotc amphibole in groundmass.

269 Ugashik C-2, 57°42.0'N.. 156'23.8W.,
southwest rim of Ugashik caldera. Pale-red
(5 R 6/2), vesicular, ﬂporphyrltlc dacite (S;
high-sllica andesite) flow. Major minerals
are plagloclase (oscillatory zoned An 60 to
An 72, average near Anlgfk). orthopyraxene
(hypersthene?], and rare clinopyroxene.
Plagioclase and pyroxene ghenocrysts in a
very fine grained glass and plagloclase-lath
undmass. Mafic phenocrysts are smaller
an plagioclase phenocrysts.

271 Ugashik C-2, 57°43.5N., 156"22.2'W.,
Ugashik caldera. Light-gray (N 7), vesicular
blotite-plagioclase daclte porp Major
phases are biotite, quariz, orr&blen e,
orthopyroxene, plagloclase (An 307), and
glass. © Weakly developed flow [oliation,
numerous dark-gray {N 3) xenoliths in hand
sample and thin sectfon. Dome In post-
glacial(?} Ugashik caldera.

275 Ugashik C-3, 5§7'38.2'N., 156'59.3'W.,
VABM [one. Pale-red (5 R 6/2), vesicular,
porphyrilc leuco-basalt (S; basalt G) flow.
Major minerals are olivine and plagloclase
(An 50%). Large olivine phenocrysts in
strongly flow foliated groundmass of plagio-
clase and olivine.

276 Ugashik B-3, 567°16.0'N., 156°42.7'W.,
west of Lone Hill near Mount Ki .
Medlum-éray (N 5) plagloclase dacite (S;
andeslte G) porphyry flow. Major phases are
clinopyroxene, plagloclase (An 67), ortho-
pyroxene(?), and glass. Very flpe grained to
:]phanmc glassy groundmass and weakly
igned phenocrysts.

281 Ugashik A-2, 57°11,7'N., 156°37.9°W.,
east of Mount Kialagvik. Hypabyssal body of
finely mottled hornblende andesite (S; basait
G} porphyry. Groundmass is yellowish gray
bY8 1} and contalns dark-greenish-gray (5
GY 4/1) hornblende phenocrysts. Major
phases are hornblende, plagloclase, glass,
and epidote. Plagioclase composition inde-
terminate due to alleration, Propylitical
altered, although homnblende is fres
appearing. Groundmass {s devilrified,

tered glass and plagioclase. Plagioclase
appears kaolinlzed.

287 Ugashik A-2, 57°08.0'N., 156°32.3'W.,
near VABM Grip on Agripina River. Mottled
greenish-gray (5 GY 6/1), fine- lo medium-
grained quartz dlorite. Estmated mode is



81AYDb

81AYb

81AYh

82AYDb

M-41059

biotite (5 percent), plagloclase (An 46, 350
rcent), quartz (20 percent), clinopyroxene
15-20 percent), amphibole (5 percent), and
potassium feldspar(?}. Large phenocrysts of
zoned plagloclase In a fine- to medium-
ed groundmass. Pyroxene partially
altered to amphlbole and biotite.

138 Karluk D-5, 57°'52.3'N., 155'24.6'W.,
near Alinchak Bay. Medium-light-gray (N 6},
vesjcular, porphyritic basalt (S; basaltlc-
andesite C). Major minerals are plagioclase
(An 76). clinopyroxene, and glass. Pheno-
crysts of plagioclase are fresh, complexly
twinned, and weakly zoned. Plagloclase
phenocrysts have sharp n boundaries
with the groundmass and constitute more
than 30 percent of the rock.

167 Ugashik A-2. 57'13.5'N., 156'39.8'W.,
ridge south of Lone Hill on Kialagvik Creek.
Fine-grained {o very fine-grained, dark-gray
(N 3). porphyritic andesite (S: high-silica
andesite G} containing common very light-
gray (N 8) phenocrysts of plagioclase. Major
minerals are plagioclase {An 65), clino-
B xene, and sparse orthopyroxene.

enocrysts are medium-grained plagio-
clase, clinopyroxene, and orthopyroxene.

Pllotaxitic groundmass contains weakly flow
foliated plagioclase laths and glass. Rare
allered phenocrysts may have n ollvine,

otherwise rock is fresh appearing.

168 Ugashtk A-3, 57°11.3'N., 156'42.1'W.,
southeast side of Mount Kialagvik. Medium-
to fine-gratned. medium-gray (N 5), hyalo-
pllitle andesile (S: high-silica andesite G)
porphyry containing very light gray (N 8)
plagloclase phenocrysts and sparse dark-
greenish-gray (S GC/I"YY 4/1) pyroxene pheno-
g?st& ajor minerals are plagioclase (An

). clinopyroxene, and lesser opaque
oxides. Abundant phenocrysts in ground-
mass of glass and very [ine ned plagjo-
clase, Most phenocrysts and crystals have
resorbed edges.

184 Ugashik B-5, 57°'15.3'N., 157'23.'W.,
aboul km northwest of Mother Goose
Lake. Fine-’ﬁralncd. holocrystalline olivine
basalt, Small phenocrysts of olivine in a
fine-grained groundmass of plagioclase (An
B8), opaque oxides, and olivine. Olivine
henocryst %raln boundaries are not sharp,
ut gradually merge with the groundmass.
Larger plagloclase grains have glassy cores.

Ugashtk A-4, 57°04.0'N.. 157°13.0'W..
Mike prospect (sample provided by Bear
Creek Mining Col). Allered quartz-eye
porphyry(?). Major minerals are quartz and
muscovile. Large rounded and embayed
quartz phepocrysis(?) in a fine-grained
groundmass of quartz. Muscovite occurs in
relatively coarse aggregates, possibly afler
feldspar, and as [ine interstitial materia) in
the groundmass. A few larger muscovite
crystals have (Ibrous texture, and opaque
Incluslons may have replaced malfic

12

minerals. Rock is of unknown, but probably
igneous, original form.

R-41219 Ugashik A-4, 57°'14.6'N., 157°03.5'W., Rex

prospect (sample provided by Bear Creek
Mining Co.). Quartz sericite aftered daclte(?)
dike. Major minerals are quartz, sericile,
calcite, chlorite, tassium-feldspar. and
sulfides. Ori y porphyritic containing
phenocrysts of plagioclase, now altered to
caleite and sericite. Large amount of hydro-
thermal quartz, lesser amount of hydro-
thermal chlorite and potasslum feldspar.

R-41358A Ugashik A-4. 57'14.2’N.. 157°03.0'W.,

Rex prospect (sample provided by Bear
Creek Mining Co.). Biotite-hornblende
quartz diorite. Major minerals are plaglo-
clase, homblende. chlorite, biotite. quartez,
and potassium feldspar. Relatively fresh
plagioclase, poikilitic hornblende, and
quartz in a sparse groundmass ol quartz,
Blagioclase. and minor potassium feldspar.

folite s present in minor amounts and
appears to be primary or formed in reaction
relation with hornblende: [t doesn't appear
hydrothermal. Hornblende has incluslons of
paﬂoclase and quartz and shows minor
replacement by chlorite. Fine-grained
sulfides are concentrated around and within
mafle minerals.

R-41360 Ugashik A-4, 57°14.2'N., 157°03.0W., Rex

B[mspect (sample provided by Bear Creek
ining Co.). Hydrothermally altered por-
phyritic granodiorite. Major minerals are
lagioclase. quartz, potassium feldspar. and
lotite.  Saussuritized plagloclase pheno-
crysts in a fine-grained, sucrose-textured
groundmass of quartz, Dplagloclase. and
minor potassium feldspar(?}.” Al maflc
phenocrysts altered to hydrotherma! blotite
In characleristic :ifgregale texiure. Bilolite
also occurs tn veinlets. High concentrations
of sulfides are associated with blotite. Minor
chlorite alteration of blotite.
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Table 1. Potassium-argon data--Continued

Location Mineral Mean  40ar, 4
Sample lﬂau&:.:ddc Rock ar . (px%t?nll X;0 o 1 (“OArmﬁ
num ongitude componen lwy {percen x107 n 1 s
et e dated perec £l signs
Kialagvik volcanic center
79AWs 17 B718.6N. Dacite Plagloclasc 0.420 0430 0.429  0.0589 3.3 0.80 0.1
166'49.4°W. HF-treated .420 .055]1 7.8 89 .
Ugashik B-3
Xu .90 B
81AWa 276 BT'16.0N. Dacite Plagloclase L9214 .322 321 .0455 0.8 .08 .05
186°42.7W. HF-treated .32} .0255 7.8 .55 03
Ugashik B-3 0290 9.8 .63 .02
Xu 72 24
81AYb )87 57'13.5'N. Andesite oclasc 327 328 .27 0750 1a.3 1.60 03
156°39.6°W. HF-treated 0787 14.6 1.67 .03
Ugpahll A-2
Xe 1.64 07
81AYDb 168 87'11.3N. Andesite  Plagioclase .303 302 .303 0162 3.8 37 .03
156°42.1'W. HF-(reated .303 301 0106 2.5 24 .03
Ugashik A-3
X= 3) 10
Yantarni volcanic center
78ADt 34 $6'55.0'N. Andesite  Whale-rock 969 002 1.003 0989 82 685 021
157 14.0W, HF-treated 1.007 1.018 0791 7.5 .548 015
Sutwik Is. D-4 1.00% 1.028
X = 616 233
79AWs 6a 57°02.7N. Andesite  Whale-rock 1.04 1.04 1.04 2647 7.2 1.77 03
1537°24.9W. HF-treated 1.03 2678 9.3 1.79 02
Ugnshik A-5
Xm 178 03
Mount Becharof-Cape Igvak area
80AWa 201 B7°26.2N. Tonalite  Actinolite and 308 307 304 0229 8.3 5.22 26
136°03,7W. harmblende 299 0218 8.7 4.97 18
Ugashlk B-t
Xs 8.10 .37
BOAWE 205 57'32.5'N, Grano- Homblendc 81 .46 48 .1590 54 2.30 17
156°05.7W. dforite .48 47 1707 742 2.47 14
Ugashik C-J
X= 238 a5
80AWs 207 87°32.3N. guanz Actinolfte .61 .63 .81 .2861 11.8 3,02 11
156°08.4'W, jorite .60 .6) 2423 10.4 2.75 .09
Ugashik C-t
X= 2.88 23
Biotite 8.35 8.36 8.38 3.154 18.6 2.6} 03
8.38 8.38 2.954 34.7 3.45 02
X= 12
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Table 1. Potassium-argon data--Continued

Sample (incitude Rock  ar K0 MKZ%Q *Ohrag 404r
titu or
nu.mgcr 1 tudcc type componcnt tpercent) {percent) x10°11 (pr_rc&‘i% +1 sigma
qua e} dated
Mike molybdenum prospect
79AYb 101 5703.8'N. Dacite Plagioclasc ).008 1.016 1.014 0.4738 17.7 3.25 0.09
157°13.9'W, HF-treated 1.028 1.002 .5238 10.0 3.58 09
Ugashik A-4
= 342 .28
Biolle 8.82 8.79 8.83 4.815 13.7 3.79 .08
8.87 4.024 143 3.16 .03
X= 344 A48
Blotite and 8.06 8.02 8.06 3.174 19.9 2.74 .03
chlorite 8.09 8.05 3.401 22.9 2.96 .06
X= 2.85 A7
79AYh 102 S7'04.6'N. Decite? Chiorilc 448 444 448 2301 4.1 3.58 23
157°09.8°W. 448 2792 18 4.34 25
Ugashik A-4
X= 3886 .64
Agripina Bay batholith
77AWs 9 8§7°00.3'N. Andesite Wholc-rock 1.775 L7722 1.777 2.407 61.0 9,39 14
156°40.4'W, HF -treated 1.780 1,780 2.338 52.2 9.1 .04
tgashik A-3
X= 825 18
80AWs 216 ST 10.9N. Grano- Hornblende 464 459 462 ,1345 3.1 2.02 A7
156'27.9°W. giorite? 459 464 1442 3.4 2.17 .20
Ugashik A-2
X= 210 28
Biotite 8.58 8.53 8.58 2.872 23.0 2.42 .03
8.64 8.58 3.111 a3.9 2.52 03
X= 242 .14
B80AWs 220 57°06.7'N. Quartz- Whole-rock 834 834 832 42687 8.8 3.56 .10
156'38.0°W, sericite 832 829 4174 8.9 3.48 10
Ugashik A-2 altered
X= 362 .15
80AWs 227 §7°03.1"N. Monzonite Biobite 9.29 937 9.31 $.862 23.0 4.38 .08
156°33.7W. 9.30 9.27 5.418 31.8 4.02 03
Ugashik A-2
X= 42 23
81AWs 287 67°08.0'N. guaﬂ.z Bloiite 9.58 9.57 9.57 4.583 32.3 3.03 .03
186'32.3W. torite 9.58 9.58 4,502 29.7 327 .03
Ugnshik A-2
X= 315 17
Hornblende 158 .156 156 1332 4.1 594 A
1057 2.9 4,72 .42
1187 3.3 5.07 40
X= 87
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Table 1. Potassium-argon data--Continued

Locaton Minecral Mcan 4°Armd
Saxngl:r flatitude Rock or K50 K50 404r &tgf)
Dum (ude type  component {peréent) (percent)  x10°}Y (percen «1 sigma
quadrangle) dated
Miscellaneous
80ACX 4) 67°53.5'N, Altered. Hornblende 0.127 0.130 0.128 0.2927 11.2 15.8 0.5
155'08.8'W. andesitc 2866 9.6 15.4 S5
Kashuk D-4
= 15.8 q
81ASh J8 S7°01.0'N Dacite Horpblondc 372 .37% 371 .0645 34.1 18.0 2
156°59.1'W. 370 ,248] 37.8 17.7 2
Ugashik A-3
= 178 4
82AYhL 184 57°15.3'N. Bosalt Whole-rock .82} .849 BI6 1.923 71.6 16.3 .5
157°23.9'W. HF-ireated .786 806 2,159 83.9 18.3 .6
Ugashlk B-5
Xa 173 2.0
Kilokak Creek prospect
80AWa 228 S7°'11.7N. Andesile Hommblende 542 542 541 2201 37.7 28.0 4
156°23.9W. 542 .539 2.516 49.6 32.0 3
Ugashtk A-2
= 29
Rex prospect
TOADLt 23 S712.‘N. Alcred- Harnblende 502 503 504 2.475 44.1 339 2
156'58.8'W. Andesite 504 504 2.563 36.1 35.0 2
Ugashik A-3
X= 348 8
79ADt 95 57714 9'N. AndesiLe Hombiende 732 .738 732 3.670 48.6 34.5 .3
156°54.6'W. .725 732 3.811 44.1 35.8 .3
Dgashik A-3
X 352 1.0
TOADL 96 57°16.0'N. Andesite  Plagloclase 1.013 1.014 1015  8.38I 86.5 38.5 4
156°57.4'W. HF-Lreated 1.017 5,221 854 354 4
Ugashik B-3
X= 038.0 2.0
Homblende 516 .512 5)2 2.687 25.8 36.t 4
.508 .510 2.724 38.} 36.6 3
= 364 .8
7T9AYDb 22 5712.8N. Dacitc Hornblendc 807 807 .607 3.100 358 35.2 4
157°'01.3'W. 608 605 2.954 47.4 33.5 3
Ugashik A-4
= 343 1.3
80ACX )2¢ 57°14.4'N. Daclte Plagloclase 52 510 511 2.622 63.5 35.3 4
157 03.8'W. Hy*-lrcated Sl 2.572 59.2 34.6 4
Ugashik A-4
Xwu 350 8
80AWS 236 57°14.6'N. Dacile Hornbiende .307 .501 502 2.479 42.% 1 5
157°04.8'W, 498 .502 2.779 49.0 38.1 5
Ugashik A-4 2.273 44.0 a1.2 A3
Xm 3485 a3
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Table 1. Potassium-argon data--Continued

Location Mincral Mean  4O0nr 40
Sa::ﬂ&l:cr (falitudc Rock or K, 0 Ky0 Y Ar a)
npum longltude type component {percent) (perceny) x10 {pereen +1 sigma
qua c) dated
Rex prospect (continued)
R-41219 87 14.6'N. Atercd- Sericilc 0.39 0.40 0.39 2.252 14.4 402 1.4
137°03.5'W, dacite a7 a8 2.082 314 374 1.3
Ugashik A-4
gas Xa 388
R-41388a B7°14.2'N, varz Hormblende 1.058 1,050 1,048 5.288 52 3.8 5
157°03.0'W. {oritc 1.037 $.367 57 352 5
Ugashik A-4
X= 350 7
Biotile 8.67 8.77 8.70 389.67 77 314 9
8.87
R-4)360 67 14.2'N. Allcred- Biotitc 7.20 7.22 7.21 38.84 68 37.0 1.1
157°08.0W. granodioritc
Ugashik A-4
Meshlk volcanic rocks
79ACc 20 57°05.7'N. Leueo- Wholc-rock .563 565 563 2.007 52.5 21.8 2
157°43.2°W, basalt HF -ireated 561 2,060 40.0 252 .1
Ugashik A+8
Xe 249 5
TOAWs 2 56'06.5'N. Andecsttc Whaole-rock 1.564 1.547 1.547 8.249 80.0 27.0 3
157°38.2°W. RF.reated 1.534 t.543 8.291 79.0 28.0 3
Ugashik A-S
X= 279 4
TOAYD 37 57°14.2°N. leuco- Wholc-rock 148 130 148 0508 25.1 284 1.0
137 13.2'W, basall? HF-treated 130 K 34.4 289 1.0
Ugsshik A-4
X= 288 1.5
81AWg 281 87"} . 7TN. Andesite Hornblende 860 .957 068 4,254 66.9 30.6 2
166'37.9'W. 860 .954 4,067 80.4 20,3 4
Ugashik A-2
X= 299 1.2
Ugashlik ) 57'28.0'N, UnijdentNed Unknown 33.0 1.9
core ) 157°44,.3'W,
5364-5391° Ugashik B-6
Ugashik 2 S7T26.0'N. Unidentified Unknown 39.0 7.0
core 2 157°344.9'W.
8083-8095" Ugashik B-6
Alaska-Aleutian Range bathotith
B6AR 1331 57°52.4'N. Grano- Biotite 7.85 7.8 7.88 215.8 99 176.0 3.0
156732.1'W. diorite
Ugashik D-2 Hombdlende .74t .744 742 19.81 89 172.0 50
Biolite 40Ar/30Ar 176.2 2.0
Horoblende 40Ar/ 38Ar +77.4 2.0
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Table 1. Potassjum-argon data--Continued

Location Mineral Mcan wA"rad Age
Sample (latitude Rock or K,0 K50 40ar Ma)
num!| longitude type component [percent) {percent) x10711 chrccn% +1 sigma
qua dated
Alaska-Aleutian Range batholith (continued)
78ACc 4 58°08.2'N. Tonalite Biotite 8.82 8.84 884 2265 89.1 171.5 0.7
156°10.3'W. 68.84 8.84 228.8 85.3 170.8 K:)
Naknek A-1
X= 1712 1.0
Homblende 581 583 .581 13.58 83.6 155.6 1.1
582 578 13.50 69.2 154.8 12
X= 155.2 1.7
78ADt 2 58°10.5N. Granite Biotite 8.91 8.89 8.81 2319 87.1 172.4 8
156°04.9°W. 8.92 235.4 84.1 174.8 7
Nakneck A-)
X= 1736 20
Homblende 648 648 846 15.53 78.3 159.6 20
646 .6468
79AWs 1 57°22,0N. Tonalite/  Blotite 7.90 8.01 7.87 1814 89.0 151.7 1.5
157°03.7'W. Gnelsa 8.04 7.91 182.0 91.5 152.8 1.5
Ugashik B-4
X= 1520 2.1
Hornblende 1.546 1.558 1.51§ 34.24 855 150.5 4.4
1.483 1,495
TOAWs 249 5723.9'N. Granite Biotite 8,73 8.72 8.72 2023 84.2 154.4 .6
156°54.8'W. 8.72 8.70 198.4 90.1 151.5 .8
Ugashik B-3
X= 153.0 2.2
Hornblende .840 842 842 20.35 78.6 160.6 7
.843 19.54 713 154.5 7
X= 157.5 4.4
Great Basing No. ) 57°52.8'N. Granite Unknown 177
core 21 157°05.1'W.
11071-11080° Ugashik D-4
Puale Bay
80APP 1 57°42.0N. Bagsalt Wholc-rock 247 236 235 6.966 86.3 164.8 8.1
155°20.0'W. HF-treated 224 234 7.128 91.6 199.1 83
Karluk C-5
X = 197.0 12,0
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Table 2, Major-element chemical data and CIPW norrnative minerals

fFor most samples, major-element chemical analyses were performed using X-ray
fluorescence melhods; Induction-coupled plasma spectrometry (ICP) was used for three samples.
CIPW norms and other petrologic parameters were calculated using PETCAL (Bingler and others,
1976} with extenslve modifications of the program by R.D. Koch and F.H. Wilson to calculate
additional parameters and allow use on a microcomputer. Values shown are in percent, Norm-an
1s the normative plagioclase composition In percent anorthite calculated by PETCAL,

Analysts for X-ray fluorescence analyses were J.5. Wahlberg, J. E. Taggert Jr., J.W. Baker,
A.J. Bartel, K.C. Stewart, and L.F. Espos. Samples 81AWs 266, 81AYD 138, and 81AYb 168 were
analyzed using ICP methods by Hezekiah Smith. FeO, COj. and H9O were determined following
Shapiro and Brannock (1962) by H.G. Neiman. Georgia Mason, Jean Ryder, Cynthia Stone. D.v.
Vivit, P.R. Klock, D. Shepard. S.T. Neil. M. Taylor, E.E. Englernan, and M. Manser.

Sample locations shown on sheet 1; sample identification (I.D.) letters used to plot samples
on figs, 1-8}

19



Table 2. Major-element chemical data and CIPW normative minerals-Continued

Aleulian arc

Kefulik volcano

Sample number

Element 1.D. letter
or
mineral 81AWS 266 K-11B K-11H K-12B K-12C K-12F K-12H
Al B C D E F G
5102 54.6 56.14 57.65 60.12 57.98 56.67 57.11
Al O3 18.6 18.15 17.06 17.50 16.85 17.63 17.45
FenOg 3.0 4.19 2.16 1.86 3.25 4.36 3.00
FeO 8.2 4,23 5.40 3.92 3.87 3.99 4.79
Mgo 4.2 3.82 3.80 1.88 3.37 2.88 3.52
CaO 8.7 7.65 7.32 6.16 8.79 7.2b 7.29
NagO 3.1 3.64 3.66 3.83 3.13 3.64 3.46
KpO .56 .88 1.25 2.15 1.49 1.03 1.11
TiOg .80 72 .65 72 72 .86 .57
P20g 22 .16 .15 .20 14 17 14
MnO .19 .15 14 .15 .12 .16 .15
COsy .01 - .- -—-
HoO+ .10 .37 .32 1.08 1.25 1.16 .63
HpO- 25 .32 12 .30 .49 .28 .33
Total 100.53 100.42 99.66 99.47 59.45 100.07 99.45
CIP'W norms

Q 7.93 9.81 9.23 14.65 14.80 12.52 11.24
C ——— _— — ——— _——— ——— —
or 3.30 5.21 7.45 12.95 9.01 6.17 6.65
ab 26.18 30.88 31.24 31.31 27.10 31.23 29.69
an 35.12 30.67 26.64 25.60 28.17 29.12 29.22
hy 15.78 10.60 13.31 7.36 10.04 7.52 12.02
di 5.35 5.09 7.39 3.51 4.32 4.99 5.33
ol - -—- --- — -—-
ne --- -—- -—- “a- ---
mt 4.38 6.09 3.15 2.75 4.82 6.40 4.4]
il 1.52 1.37 1.25 1.39 1.40 1.66 1.10
A .51 37 .35 47 .33 40 .33
Norm-an 57.3 49.8 46.0 45.0 51.0 48.3 49.6



Table 2. Major-element chemical data and CIPW normative minerals-Conttnued

Aleutian arc

Peulik volcano-Ugashik caldera voleanic center

Sample number

Element L.D. letler
or
mineral 79AMm 34 81ARH 11a 81A}?} 11b  B8lARj 13 BlA}g 13b 81AWs 269 81AWs 271
H K M NI
Si0, 64.2 59.4 61.1 66.4 51.0 60.1 65.5
Al»03 159 17.3 17.4 13.3 19.2 17.5 16.6
FegO3 3.05 4.78 3.35 1.78 2.13 515 1.96
FeO 2.24 1.20 1.67 2.14 6.60 1.07 2.36
MgOo 1.8] 2.75 2.68 1.49 5.75 3.15 1.71
CaO 4.51 6.63 6.29 4.44 10.5 6.97 4,79
NagO 3.68 3.31 3.30 3.75 2.46 3.42 3.74
K20 2.46 1.38 1.43 1.79 .68 1.32 1.77
TiOp 57 .69 .58 .39 .86 .56 42
P5Og .14 .18 14 12 13 17 13
MnO .10 .13 .12 .13 .16 .15 .13
COy <0} -— -—- .08 12
HoO+ 40 .09 .28
HyO- 12 .02 .10
Total 90.18 97.61 98.06 95.73 99.47 99.75 90.61
CIPW norms
Q 21.73 18.29 20.15 28.14 1.76 17.18 23.71
C an- --- -—- .14
or 14.73 8.23 8.62 11.05 4.04 7.84 10.65
ab 31.56 28.69 28.47 33.14 20.93 29.07 31.93
an 19.87 28.02 29.00 14.80 39.55 28.63 23.12
hy 4.71 5.72 6.13 3.11 18.92 6.08 6.58
di 1.49 2.80 1.47 8.00 9.76 3.88 .-
ol R - - ---
ne a- ——- -—
mit 4.48 2.65 4.17 2.70 3.11 2.33 2.87
| 1,10 1.15 1.12 77 1.64 1.07 .81
A .33 .38 .33 .29 .30 .40 .30
hm 3.07 .54 - 3.79
Norm-an 38.6 50.3 50.5 30.9 65.4 49.6 42.0
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Table 2, Major-clement chemical data and CIPW normatfve minerals-Continued

Aleutian arc

Blue Mountain volcanic center Uldnrek Maars
Sample number Sample number
Element 1.D. letter I.D. letter
or
mineral 79ADt 135 79AYb Q0 8lASh 2 8lAWs 275 JRC 09 JRC 10b
(0] P Q! R? S T
Si0g 61.0 64.0 66.8 49.3 47.67 48.07
AlyOg 17.2 16.8 15.9 17.1 18.57 17.20
FeyOg 3.44 3.62 3.81 3.32 1.96 1.87
FeO 1.89 1.10 .18 6.10 7.39 7.91
MgOo 2.62 1.87 1.42 8.51 B.76 9.13
CaO 6.33 4.93 4.15 9.87 9.77 9.95
NayO 3.60 3.56 3.49 2.98 3.07 3.04
K2O 1.54 2.13 2.41 .89 .80 .82
'1'102 .54 .46 .38 1.05 1.29 1.05
P505 .18 .16 .18 27 .23
MnO .13 14 .14 .19 .19 .18
C02 .08 .16 .23 .16 --- e
HyO+ .44 .85 .23 .20 --- 07
HyO- 1.08 .40 .14 12 - .07
Total 100.07 99.68 99.44 100.06 97.47 99.57

Q 18.35 22.90 27.04
C .- .39

or 9.24 12.81 14.41 5.28 4.85 4.87
ab 30.93 30.85 29.88 25.32 24.57 23.64
an 26.63 22.80 19.77 30.78 29.82 31.04
hy 5.16 4.30 3.58 7.17

di 3.16 .06 13.32 16.08 13.85
ol 10.67 18.12 20.13
ne - 1.13 1.2]
mt 5.03 2.72 4,83 - 2.92 2.73
i 1.04 .90 .69 2.00 2.51 2.01
A 42 .38 .38 .63 .54
hm .03 1.81 3.86

Norm-an 46.0 42.4 39.8 54.9 53.0 54.8
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Table 2. Major-element chemical data and CIPW normative minerals-Continued

Aleutian arc

Kialagvik volcanic center

Sample number
Element 1.D. letter
moi;cral 79AWs 17 BIA}\y 16 BIA‘I;(') 18 81A§§j 38 81A§l 37 SIAF% 38a 8l1AR] ashb
U a
810y 61.4 60.1 61.0 58.4 62.7 63.0 64.2
AlyOqy 17.0 17.1 17.4 . 17.0 18.2 16.1 16.0
FeyOg 2.69 3.40 2.67 3.48 4.16 3.99 4,15
FeQ 3.39 3.02 3.19 2.63 .80 1.23 .74
MgO 3.05 2.63 2.55 3.03 2.32 2.61 2.40
CaO 6.55 6.41 6.49 7.05 5.11 5.67 5.33
NajO 3.00 2.97 3.06 2.82 3.00 3.06 3.14
KnO 1.80 1.75 1.83 1.80 2.03 2.08 2.15
TiOz .69 77 .75 .76 .64 .56 .43
P05 .18 .17 .14 13 .20 15 .14
MnO .13 .11 12 12 .09 .10 .10
COy 12 --- - -
HyO+ .21 - —ae
Hqy0- 14 - - - ---
Total 100.33 08.43 89.20 97.04 97.34 98.54 98.78
CIPW norms
Q 18.38 19.04 18.47 17.86 23.75 22.63 23.90
C .- --- --- --- 11 --- ---
or 10.85 10.51 10.20 9.74 12.32 12.47 12.86
ab 25.42 25.53 26.10 24.59 26.86 26.28 26.90
an 27.64 28.61 28.57 29.89 24.70 24.41 23.50
hy 9,22 7.38 7.91 6.82 5.94 546 5.21
di 3.10 2.05 2.39 4.05 .- 2.45 1.82
ol - — —— .
ne - - - -
mt 3.91 5.01 3.90 5.20 1.05 2.74 1.48
i 1.31 1.49 1.44 1.49 1.25 1.06 .83
A 37 40 .33 .36 .48 35 33
hm 3.55 2.16 3.18
Norm-an 52.1 52.8 52.3 54.9 47.9 48.2 46.6

23



Table 2.

Continued

Major-element chemical data and CTPW normative minerals-

Aleutian arc

Kialagvik volcanic center

(continued)

Sample number

Yantam{ volcanic
center

Sample number

Element 1.D. letter 1.D. letfter
or
mlneral 81AWs 276 81AYb 167 8lAYD 168 78ADt 34 79AWs 6a
b c 4 e f
SIO9 60.5 58.4 58.8 57.70 51.9
A_|203 17.0 16.9 17.0 16.20 14.8
FepOg 2.02 2.57 4.6 3.35 4.70
FeO 4.33 3.95 3.5 4.59 3.70
MgO 3.10 3.38 3.8 4.58 6.35
CaO 6.56 7.22 7.1 7.73 10.5
NapO 3.03 2.94 2.9 2.82 2.17
K9O 1.75 1.74 1.7 1.39 1.08
TOg 72 .78 72 .91 .80
PyOsg .13 .19 17 .13 .28
MnO .13 .14 .13 .14 .14
CO9y, 1] .09 .01 .13 1.33
H20+ .62 .82 .45 26 .75
HyO- .23 .18 .57 .31 .90
Total 100.23 99.3 101.25 100.37 99.35
CIPW norms
Q 16.44 14.53 15.28 13.26 8.53
C — J— e — _——
or 10.42 10.47 10.02 8.26 6.32
ab 25.83 25.33 24.48 23.98 19.05
an 27.82 28.28 28.28 27.58 28.64
hy 11.51 10.04 B.96 11.87 9.63
di 3.36 5.60 4.55 8.13 18.52
o} -—- -—-
ne hadd === - - -—=
mt 2.95 3.79 8.67 488 7.07
il 1.38 1.51 1.36 1.74 1.58
A .30 45 .39 .30 .67
hm - - -—-
Norm-an 51.9 52.8 53.6 53.5 60.1
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Table 2. Major-element chemical data and CIPW normative minerals-Continued

Aleutian arc
Mount Becharof-Cape Igvak area Mike molybdenum
prospect
Sample number Sample number
Element 1.D. letter LD. letter
or
mineral BOAWIS 201 BOAWh§. 205 80AWls 207 81A§h 1 79AYIE 101 M-f&l%osg
g i J
S109 55.2 62.7 56.7 51.0 67.2 71.64
AlgO4 19.5 16.6 17.9 19.1 15.6 13.97
FegOg 2.90 3.76 4.33 3.31 1.71 4.66
FeO 3.96 2.66 3.85 6.47 2.48 132
MgO 4.00 2.32 3.65 5.08 2.04 .17
CaO 8.99 5.95 7.40 8.50 2.73 .04
NasO 3.62 3.57 3.55 3.00 3.14 .29
K20 .78 1.11 1.14 .29 2.65 3.69
TOg .61 .68 .88 .81 48 .35
POy .08 12 .15 <.05 .18 .09
MnO .12 .07 -14 .20 .05 .01
COy <.10 <.10 <.10 .26 .04 .16
HpO+ .88 54 .58 1.41 1.01 1.67
HyO- .08 .12 11 12 17 .09
Total 100.87 100.19 100.38 100.55 99.46 96.96
CIPW norms
Qo 6.33 22.18 11.14 2.84 29.77 58.48
C - 3.04 10.00
or 4.81 6.59 6.76 1.74 15.94 22.94
ab 30.63 30.35 30.13 25.70 27.04 2.58
an 34.65 26.11 29.63 38.27 12.72
hy 10.40 5.57 9.07 17.33 7.686 45
da 7.59 2.17 4.95 7.71 - -
ol - ~u- --- --- ---
ne - —-
mt 4,20 5.48 6.30 4.86 2.52 ---
il 1.16 1.30 1.68 1.56 .03 .31
A .19 .28 .35 - .38 .25
hm 4.90
Norm-an 53.1 46.2 49.6 59.8 32.0 .0
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Table 2. Major-element chemical data and CIPW normattve

minerals-Continued

Aleutian arc

Agripina Bay batholith

Sample number

Element 1.D. letter
or
mineral 77AWs 9 77AWs 12 B0AWs 216 80AWS 227 8)AWs 287
m n o! p! q!
Si0g 56.89 51.89 64.9 59.1 63.1
A1203 17.08 17.39 16.1 17.1 16.0
FenOa 3.78 2,99 2.48 2.47 2.07
FeO 3.76 6.89 2.26 4.26 3.38
MgO 4.08 5.05 2.06 3.30 2.55
Ca0O 7.12 9.32 4.82 6.67 5.20
NagO 3.68 3.17 4,94 3.33 3.29
KoO 1.72 1.01 2.50 2.26 2.64
gile)) .08 1.23 .86 .87 .66
PoOg .25 .34 1 .18 .13
MnO .18 17 .03 .18 .10
CO2 .09 12 <.10 <10 .15
HoO+ 48 .50 .54 47 .45
HyO- 1.10 .62 .04 .16 12
Total 101.04 100.69 101.44 100.33 99.84
CIPW norms
Q 9.60 2.18 14,81 11.79 18.865
C P P —— - -
or 10.23 6.00 14.65 13.39 15.74
ab 30.48 26.97 41.44 28.26 28.08
an 25.82 30.41 14.25 25.11 21.28
hy 9.51 15.68 2.85 10.17 8.50
di 6.59 11.32 6.94 65.60 3.16
ol --- --- -
ne - -
mt 5.52 4,38 3.67 3.59 3.03
i 1.87 2.35 1.24 1.66 1.27
A .58 .79 .25 42 .30
hm - --- - ---
Norm-an 45.7 53.0 25.6 47.1 43.1
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Table 2. Major-clement chemical data and CIPW
normative minerals-Continued

Aleutian arc

Miscellaneous

Sample number

Element 1.D. letter
or
mineral 80AWs 253 81ASlh 18 SIAYI; 138 82AYDb 184
Y s t u
S10 61.5 59.5 66.9 47.7
AlpOg 17.6 16.3 18.6 18.4
FeqOg3 2.35 3.24 3.10 4.92
FeO 2.24 2.34 4.90 4.45
MgOo 2.48 3.69 2.2 8.68
Ca0 4.90 5.12 7.7 9.38
NayO 4.16 3.38 38 3.39
KyO .91 1.84 1.2 .80
IOy .41 .74 .09 1.82
P05 .14 .23 .20 .38
MnO .09 .09 .14 .15
COq <.10 1.01 .02 .11
HpO+ 2.72 1.75 .42 .96
H,O- .70 44 25 53
Total 100.20 990.67 100.22 99,77
CIPW norms
Q 19.91 17.34 11.16 ---
C 1.24
or 5.56 11.27 7.13 5.42
ab 36.37 20.65 30.82 29.22
an 24.17 24.74 31.21 27.38
hy 8.10 10.10 8.23 2.02
di - .02 4,85 13.7)
ol -- sm- 10.58
ne an- “na e
mt 3.52 4.87 4.46 7.27
il .80 1.46 1.89 3.52
A .33 .55 .47 .90
hm .- vue
Norm-an 39.9 45.5 50.5 48.4

27



Table 2. Major-element chemical data and CIPW normative minerals-Continued

Meshik arc
Kilokak Creek prospect Rex prospect
Sample number Sample number
Element 1.D. letter LD. letter
or
mineral 80AWSs 211 80AWs 217b BOAWSs 228 77AMs 3  79ADiL 23  79ADt S5
A) Bl cl D1 E F
Si04 59.2 52.0 53.3 56.95 58.6 57.1
AlyOq 17.8 16.1 16.9 14.97 16.1 16.5
FeqOg3 2.91 1.38 1.97 2.77 2.21 2.52
FeO 2.98 5.73 5.57 4.11 3.867 4.01
MgOo 2.62 5.09 8.14 4.01 3.84 4.61
CaOl 5.99 7.19 7.31 5.07 5.91 6.66
NayO 3.44 3.59 3.95 3.32 3.53 271
KoO 1.68 1.54 1.53 1.99 1.78 1.89
TiOg .80 77 .87 .63 .83 .79
Py05 .15 .38 .35 .16 .19 .26
MnO .09 .13 .14 .05 .14 .16
CO, .82 2.93 .08 2.26 .78 1.26
HpO+ 1.56 2.76 1.71 2.53 1.84 2.17
HoO- .30 19 .06 79 43 .50
Total 100.34 99.79 99.83 99.61 99.85 100.14
CI'W norms
Q 16.07 1.78 13.34 13.10 13.74
C an — ——- — ---
or 10.17 9.69 9.22 12.81 10.89 11.61
ab 29.80 32.35 34.09 20.87 30.92 23.83
an 28.84 24.78 24.34 21.34 23.63 25.51
by 8.42 18.17 17.09 13.54 12.06 13.65
di 47 8.62 8.35 3.47 4.38 5.67
ol - 1.48 ---
ne ne- --- - - -
mt 4.32 2.18 291 4.27 3.32 3.80
|| 1.56 1.56 1.69 1.27 1.24 1.56
A .36 .94 .83 39 46 .63
hm - e - -
Norm-an 49.2 43.4 41.7 41.7 43.3 51.7
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Table 2. Major-element chemical data and CIPW normative minerals-Continued

Meshik arc

Rex prospect (continued)

Sample number

Element 1.D. letter
or
mineral 79ADL 98  79AYD 22 B80ACx 12c 80AWs 236 R-41219 R-41358A R-41360
G H n gt Qn L1 M!
5109 60.2 62.4 60.0 59.6 57.47 62.03 61.25
Al,O3 17.0 16.8 15.1 16.9 14.72 16.18 16.21
FeqOg 1.83 2.14 2.83 2.66 6.57 5.98 6.07
FeO 2.41 2.35 3.98 .77 1.792 3.092 2.342
MgO 2.75 2.14 5.14 2.89 3.74 3.13 2.76
Ca0 6.55 5.32 5.82 6.51 3.69 5.44 4.68
NayO 3.58 3.49 3.02 2.88 2.31 3.08 3.01
KnO 1.62 2.01 1.65 2.12 1.92 1.88 1.78
TIOy .45 .56 .62 .64 .66 .60 .67
P50g .16 17 .19 .19 .18 .15 .19
MnO .09 .10 .08 13 .08 .06 03
COq .02 .10 <.10 .01 1.19 .19 00
HyO+ 2.14 1.94 1.21 1.32 2.77 .95 .94
Hy0- 27 43 22 .28 1.30 .30 24
Total 99.05 99,95 99.86 99.90 098.34 102.02 100.17
CIPW norms
Q 16.36 20.21 15.96 16.41 25.48 21.82 23.56
c - 2.7% 1.29
or 8.91 12.18 9.9]1 12.75 12.19 10.93 10.63
ab 31.18 30.20 25.96 24.79 21.00 25.91 25,73
an 26.52 24.86 23.14 27.39 18.40 21.97 22.20
hy 7.19 6.91 15.27 9.64 10.0] 6.35 6.94
di 4.84 .86 3.95 3.41 3.02
ol . .- [ . - — -
ne - ans --- -- -~ --- -
mt 2.75 3.18 4.17 3.92 4.25 8.37 5.76
i} .89 1.09 1.20 1.24 1.35 1.13 1.29
A .38 .40 45 .45 .46 .35 44
hm 4.13 .18 2.16
Norm-an 48.0 45.1 47.1 52.5 46.7 45.0 46.3
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Table 2. Major-clement chemical data and CIPW normative minerals-Continued

Meshlk arc
Meshik volcanic rocks Alaska-Aleutian Range batholith
and Puale Bay
Sample number Sample number
Element 1.D. letter 1.D. letter
or

mineral 79ACe 20 79AWs 2 81AWSs 251 66AR 1331 79AWs 1 BOAPP 1

N} o p! o R S
85109 47.0 56.2 52.8 70.3 64.9 45.5
AlyOg 16.2 16.1 17.3 14.6 16.5 14.6
FeqOg 4.42 3.38 2.31 1.50 2.37 4.76
FeO 6.55 3.47 5.25 2.10 2.41 5.71
MgO 8.72 5.85 4.78 1.40 1.72 6.17
CaO 9.84 6.92 8.03 3.70 5.35 16.1
NayO 2.45 3.32 3.11 240 3.10 1.62
KqO .52 1.51 .88 2.60 1.59 .24
TIOH 1.27 .97 .81 .48 .56 1.13
PqOg .22 .24 45 .07 .19 14
MnO 21 12 .13 .07 .13 .18
COy .04 11 .26 .03 .25 2.16
HoO+ 1.27 .62 3.01 .54 .74 .91
HZO' .70 1.00 .62 Jd2 .30 1.12
Total 99.41 99.81 99.74 99.91 100.11 100.32

CIPW norms

Q --- 9.19 6.90 35.97 26.80
C -- --- 1.29 .41 -
or 3.16 9.10 5.43 15.49 9.51 1.48
ab 21.28 28.64 27.45 20.47 26.54 14.26
an 32.52 25.05 31.97 18.04 25.60 33.14
hy 14.46 13.99 18.77 5.48 6.14 1.52
di 12.90 6.60 $.30 - 39.24
ol 6.12 - --- 63
ne - - -
mt 6.58 5.00 3.49 2.19 3.48 7.18
il 2.48 1.88 1.61 92 1.08 2.23
A .52 .57 1.09 .18 .45 .34
hm --- -~ ---
Norm-an 60.4 46.7 53.8 ' 46.8 49.) 69.9

1 semi-quantitative cmission spectrophotometar data skown in lablc 3.
2 Samples may have not been compiclely digested by HF 113504 during FeO analysts: FeO value shown 13 that measured:
FeypOq value shown in olal Fe.
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Table 3. Selected semiquantitative emission spectrometric data

[All analyses arc semiquantitative amission spoctrography unless othawisc noted: AA, atomilc absorption, SI, ien k9.

Fc, Ca, and T mq t, al othcr ckm;:a k?;ans per million. N, oot detected. Analysts were: RM. O . D. m.!;\,

Grunsky. J. Hurrel). D.M. Hopldns, G.W. Day. and Sicphen Sullcy. Sample locations shawn on sheet 1: sample tdentfication (1D}
letiers vsed to plot samples on figs. 1-8]

Sample number
[.D. letter
Element
79ACe 20 80ACx 12¢ 80AWs 201 80AWs 205 B0AWs 207 80AWSs 211 80AWSs 216

N [ g h { A o
Fe b 2 7 5 7 5
Mg 2 2 3 1.5 2 2 1.5
Ca 3 2 5 2 3 2
T 3 .16 .5 .5 .7 .5 2
Mn 700 300 700 500 1500 1000 300
Ag N N N N N N N
As N N N N N N N
Au N N N N N N N
B <10 15 10 10 <10 10 50
Ba 100 500 200 300 300 £00 1000
Be <1 <l N N N <1 <1
Bi N N N N N N N
cd N N N N N N N
Co 20 15 20 7 15 20 7
Cr 100 300 150 10 30 50 15
Cu 20 100 30 20 50 20 15
La N 30 N N N N 20
Mo N N N N N N N
Nb N N N N N N N
Ni 150 50 30 7 15 15 5
Pb N 10 10 <10 10 10 <10
Sb N N N N N N N
Sc 50 30 50 30 70 50 30
Sn N N N N N N N
Sr 300 700 500 300 500 700 500
v 300 200 300 150 200 200 200
w N N N N N N N
Y 20 20 20 50 30 30 50
Zn 200 N N N N N N
Zr 70 100 50 150 50 150 200
Th N N N N N N N
AA-Au N <.05 -~ -- -- -- -
AA-Cu 70 140 20 25 20 25 5
AA-Pb 20 10 10 15 10 15 10
AA-Zn 40 15 30 30 20 80 10
AA-Ag -- 10 - -~ - -- -
SI-F -- - -- -- - -~ --
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Table 3. Selected semiquantitative emission spectrometric data-Continued

Sample number
LD. Jetter
Element
BOAWSs 217b BOAWSs 220 80AWs 227 80AWSs 228 B80AWs 236 81ASh 1 81ASh 2

B - p C J J o}
Fe 5 1.5 6 3 7
Mg 3 1 1.6 3 1.5 5 1
Ca 3 1 2 1.5 3 5
T .3 .5 .20 . .15 .S .3
Mn 700 300 1000 700 300 1500 1000
Ag N N N 5 <.5 N N
As N N N N N N N
Au N N N N N N N
B 30 30 20 20 15 20 <10
Ba 1500 700 500 1000 1600 200 1000
Be <1 1.5 <l <] <l N 2
Bi N N N N N N
cd N N N N N N N
Co 30 7 30 30 20 70 15
Cr 800 30 70 300 150 S0 10
Cu 70 7 50 100 30 50 10
La 70 50 20 30 30 N N
Mo N N N N N N 7
Nb N <20 N N N N N
Ni 70 7 20 S0 20 15 5
Pb 15 30 10 18 15 20 10
&b N N N N N N N
Sc 50 20 50 50 30 30 7
Sn N N N N N N N
Sr 1500 500 500 1000 1000 500 1000
\Y 300 150 200 300 100 300 100
w N N N N N N N
Y 20 30 30 20 20 20 20

N N 200 N N N N
Zr 100 200 70 100 50 20 200
Th N 100 N N N N N
AA-Au o - -- -- -- N N
AA-Cu 65 5 50 110 20 50 <5
AA-PH 20 25 20 20 10 10 5
AA-Zn 60 25 35 40 20 10 <5
AA-Ag -- - - - -- -- -
SI-F - -- . - - - -
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Table 3. Selected semiquantitative emissfon spectrometric data-Continued

Sample number
1.D. Jetter
Element
81ASH 18 81AWs 266 B1AWs 269 B8l1AWs 271 8l1AWs 275 81AWSs 281 81AWs 287
8 A M N R P
Fe 5 7 S 5 7 7 5
Mg 2 2 2 1.5 10 10 2
Ca 1.5 6 5 3 5 S 3
il ; .5 .5 3 7 .5 3
Mn 7060 1500 1500 1500 1500 1500 1000
Ag <5 N N N N N N
As N N N N N N N
Au N N N N N N N
B 20 20 20 30 10 20 50
Ba 500 300 700 700 700 700 1000
Be 1 N 1 1 N 1 1
Bi N N N N N N N
Cd N N N N N N N
Co 20 50 50 20 70 50 20
Cr 50 50 70 N 1000 200 50
Cu 20 50 30 10 30 160 60
La 20 N N N N 100 20
Mo N N N N 15 N 7
Nb N N N N N N N
Ni 30 20 20 5 200 100 15
Pb 10 10 10 10 N 10 30
Sb N N N N N N N
Sc 15 30 20 15 30 30 20
Sn N N N N N N N
Sr 700 700 500 700 1000 1500 500
v 200 200 300 200 300 300 200
w N N N N <50 N N
Y 15 30 30 30 50 50 50
Zn N N N N N N N
Zr 100 200 150 200 200 300 300
Th N N N N N N N
AA-Au N N N N N N -
AA-Cu 20 5 20 <5 15 85 50
AA-Pb 20 <5 <5 <5 10 15 10
AA-Zn 45 <5 5 <5 25 10 20
AA-Ag -~ - -- -- - -- -
SI-F ~e - - -- 300 -- --
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Table 3, Selecied semiguantitative emission spectrometric data-Continued

Sample number

I.D. letter
Element
81AYb 138 77AMs 3 M-41059 R-41219 R-41358A R-41360

t D 1 K L M
Fe 3 3 3 5 5
Mg 1.6 1.5 .2 1 1.5 1.6
Ca 5 3 <.05 2 3 2
T 7 . .2 . .5 .5
Mn 1500 200 20 100 200 100
Ag N N <.5 N N N
As N N N N N N
Au N N N N N N
B 70 20 20 <10 10 30
Ba 700 200 10600 200 1000 300
Be 1 1 1 1 1 1
Bl N N N N N N
Cd N N N N N N
Co 50 10 10 30 50 50
Cr N 200 <10 70 300 200
Cu 100 150 150 300 150 50
La N 50 50 50 50 200
Mo N N <5 20 N N
Nb N <20 <20 <20 <20 50
Ni 5 50 <5 10 50 50
Pb 20 10 20 20 20 20
Sb N N N N N N
Sc 30 20 10 20 20 20
Sn N N N N N N
Sr 700 700 <100 500 1000 1000
\Y 300 200 100 200 200 200
w N N N N N N
Y 50 20 15 20 20 20
Zn N N N N N N
Zr 200 100 150 100 100 100
Th N - - - - .
AA-Au - - -- -- -~ -
AA-Cu 80 -~ -- -- - --
AA-Pb <5 -~ - -- -- --
AA-Zn 5 -~ -- -- - -
AA-Ag - -~ -- - - --
SI-F - -- - -- - -
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