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INTRODUCTION AND PREVIOUS WORK 

Potassium-argon age determinations for 84 
volcanic, intrusive, and hydrothemally altered rocks 
from the Port Moller, Stepovak Bay, and Simeonof 
Island quadrangles are reported here. Of these age 
determinations, 78 samples were analyzed as part of 
Alaska Mineral Resource Assessment Program 
(AMRAP) studies in the Port Moller, Stepovak Bay. 
and Simeonof Island quadrangles. Age deter- 
minations for 6 of the samples have been previously 
published (Burk, 1965; Kienle and Turner, 1976; 
Wilson and others, 1981). This report consists of a 
sample location map, analytical data (table l), and 
rock descri tions (table 2). 

In ear P ier studies in the map area, Burk (1965). 
Moore (1974), and Kienle and 'l'urner (1976) reported 
age determinations on samples (samples 405M and 
406, sample 62AGz 7, and samples 75088 and 
75092 res ctivel , table 1) from the Shumagin 
Islands batGllth 0. Armstron and others (1976) 
reported an age determination $sample "Pyramidrr. 
table 1) on a h drothermally altered sample from the 
Pyramid porp g yry prospect. Finally, Wilson and 
others (1981) reported an  age on a volcanic rock 
sample (77AWs 102, table 1) from the Meshik 
Volcanics Uh). 

Previous eochronologic studies on the Alaska B Peninsula (Wi son and others, 1981; Wilson and 
Shew, 1992; Shew and Lanphere, 1992) have shown 
that most ages cluster in late Eocene to earliest 
Miocene (about 30 to 40 Ma) or late Miocene to 
Quaternary (less than 10 Ma) times. In particular, 
samples yielding middle Miocene ages (12-21 Ma) 
are rare and samples yielding ages of greater than 
approximately 47 Ma absent, except for ages 
determined on lutonic rocks of the Alaska-Aleutian 
Range batholig and plutons (Tgl of the Kodiak. 
Shumagin. and Sanak Islands. Geochronologic 
studies in the Aleutian Islands (see Wilson and 
others, 1991) display a similar pattern, except for an 
event in the range of 9.W0.6 to 15.640.8 Ma in the 
western Aleutians on the Near Islands and on 
Amchitka Island (Scholl and others, 1976; Marlow 

then transferred to ARC/INFO* for editing and 
compilation into a 1:250,000-scale geologic map 
(Environmental Systems Research Institute, 1987; 
Wilson, 1989b). The digitized geology was then 
generalized for this map and composited with a 
nondigital mosaic of the 1:250,000-scale 
topographic base maps. 

Assistance to the authors in preparing the 
p l o g i c  map was provided by R.1, Detterman for 

enozoic and Mesozoit: stratigraphy, J.W. Miller for 
Mesozoic paleontology and stratigraphy, and J.E. 
Case for geophysical interpretation and stratigraphy. 
F.R. Weber contributed significantly to the mapping 
of Quaternary geologic units. Louie Marineovich, 
Jr., contributed many Tertiary megafauna 
determinations and valuable paleoenvfronrnent data, 

MESHlK MAGMATIC ARC 

The Meshik arc (Wilson, 1985) was defined on 
the Alaska Peninsula and adjacent islands on the 
basis of field mapping and the geochronologic data 
presented in Wilson and others (1981) and Wilson 
and Shew (1992). The Meshik magmatic arc 
(Wilson, 1985) as defined consists of Eocene to early 
Miocene volcanic, volcaniclastic. and related 
sedimenta rocks of the Alaska Peninsula (units 
Tm, Tp, g, and part of unit Tt). Prior to its 
definition, all Cenozoic igneous rocks on the Alaska 
Peninsula and in the Aleutians were classified as the 
Aleutian arc. As ori nally conceived, the Meshik arc 
is roughly (:ompara f le to the early series of Marlow 
and others (1973) and the Aleutian arc is directly 
comparable to the late series of Marlow and others 
(1973). Usage herein restricts the application of the 
term "Aleutian arc" to magmatic rocks of late 
Miocene and youn er age. Igneous rocks included 
in the Meshik arc (ailson. 19851 were ma ped in the 
Port Moller stud area as two units, t i e  formally 
defined Meshik dlcanics (Tm) on the mainland and 
the informally defined Popof volcanic rocks (unit Tp, 
Wilson and others, in press), a lithologic and 
temporal equivalent of the Meshik Volcanics, in the 
Shumagin Islands. 

and others, 1973): 
DISCU!%3ION OF AGES 

INTRODUCTION (Geologic base) 

Geologic map in of the Ebrt MoIler, Stepovak 
Bay, and ~irneonoflsknd 1' by 2" ll:250,000 scale) 
quadrangles on the Alaska Peninsula was conducted 
as  part of the Alaska Mineral Resource Assessment 
Program (AMRAP). The map ing of Burk (1965), 
Kennedy and Waldron (1955f: and Moore (1974) 

rovided an  excellent base for the AMRAP mapping. h e  geology on ,is map incorporates both Moore's 
(1974) rnap of the Outer Shumagin Islands and 
Kennedy and Waldron's (1955) map of the Pavlof 
Volcano area with minor additions. However, 
significant changes were made to Burk's (1965) 
pioneering work. 

The geologic data on this map was compiled on 
1:63,360-scale top0 raphic maps and digitized using 
an  extensively rnofied edition of GSMAP version 
3.0 (Selner and others, 1986). This digital data was 

Samples were collected from early Tertiary 
plutonic and hypabyssal rocks of the Shumagin 
Islands (map sheet), Eocene and Oligocene volcanic 
and hypabyssal rocks of the Meshik ma matic arc 
(Wilson. 19851, and late Miocene a n t  ounger 
volcanic, h ab ssal, and plutonic meks o?(Tv. T1. 
~ n ,  QV) tE d u t i a n  m y m a l e  arc. m e  volcanic 
and hypabyssd rocks (inc uding unit Tvu) range in 
composition from basalt to rhyolite, whereas the 
plutonic rocks tend to have a more restricted ran e 

(including unit n u ) .  
4 of composition from quarts! diorite to granodiori e 

--- -- 

Any iise of trade, product, or flrm names Is for descriptive 
purposes only and does not imply endorsement by the 
U.S. Geological Survey. 



All ages (table 1) have been calctllated or were 
recalculated using deca and isotope abundance 
constants recommendedl by Steiger and Jager 
(1977). Most age determinations completed as part 
of this study were done in replicate because past 
experience indicates Alaska Peninsula volcanic rocks 
tend to be inhomogeneous, possibly as a result of 
low- rade hydrothermal alteration. Samples for whit% multiple mineral phases were analyzed 
general1 had on1 one phase analyzed in replicate if 

gases yiehed concordant ages. Potassium 
gzF&termined using lithinm metaborate fusion 
and flame photometry, enerall following the 
methods of Engelr and ?ngamefs (1970). AU 
potassium analyses were in duplicate; samples 
containing very low levels of potassi~rm were 
analyzed in quadruplicate. Argon extrac:tion and 
measurement were done using isotope-dilution mass 
spectrometry as  generally described by Dalrymple 
and Lanphere ( 19691, with modifications presented 
by Wilson (1980). All argon extractions were 
compleled at the USGS laboratory in Anchora e 
Alaska. Mass spectromet was completed a t  &d 
USGS laboratory in MenloTark, California and the 
University of Alaska laboratory in Fairbanks, Alaska. 
The age reported is a mean age where multiple argon 
extractions were performed on a single sample. 'I'he 
analytical error assigned to each age delermination 
is an  estimate of the standard deviation of analfical 
precision using the method of Cox and Dalryrnple 
(1967), together with our adaptation of rnodlfications 
to this method described b Mahood (1980). and our 
calculated estimale o? uncertainty in the 
concentration of 38Ar tracer and potassium 
measurements. Rock descriptions from hand 
specimens and thin sections for each sample are 
contained in table 2. Hand specimen colors were 
assigned using Goddard (1948) except where noted 
that the Munsell Soil Color Chart (1975) was used. 

On the Alaska Peninsula, in cases where 
multiple mineral phases including pla ioclase have 5 been dated, plagioclase frequently yiel s the oldest 
apparent age Wilson and Shew, 1987; 1992). An 
ongoing study on the Seward Peninsula of 
northwestern Alaska (Paul Layer, University of 
Alaska, written commun., 1991) has shown excess 
argon sumcient to yield 20-Ma apparent ages can be 

rioclase in Quatermary volcanic rocks. 
Similar present in Blab ications of excess argon in plagioclase 
have been reported by C.J. Nye from dating studies 
on volcanos in southcentral Alaska (oral commun., 
1989). Finally, the extreme discordance shown by 
sample 83AWs 131 (table l), where the plagioclase 
age is too old based on other geological data, results 
in suspicion on our part a s  to the validi of some 
age determinations on plagioclase. T % e above 
stl~dies cause us  to view the oldest ages reported 
here with some skepticism. However, plagioclase 
age determinations, such as on many samples of 
this stud . yield apparent ages that are geologically 
reasonab 7 e. 

RESULTS 

Shumagin Islands batholith (l'g) 
Previous geochronologic studies have 

determined a es on 5 samples of biotite-bearing 
granodiorite ( fh ble 1, unit Tg) from the Shumagin 
Islands batholith. Potassium-argon age deterrnin- 

ations on biotite yielded an age range of 57.4+2.9 to 
60.7k1.8 Ma. A single age determination on 
m~~scovite from one sample yielded an age slightly 
discordant to the biotite of 65.6f3.3 Ma. We dated a 
biotite-bearing dacite dike intruding the Shumagin 
Formalion new the contact with the batholith: it 
ylelded an age of 59.0k0.9 Ma, indicating the dike 
was robably coeval and conlagmatic with the 
b a t h o h .  

Meshik Volcanics (Tm) 

Rocks of the Meshik Volcanics in the study area 
have yielded ages in the range of 30.2k1.2 to 
54.8L1.8 Ma. The three westernmost samples of the 
Meshik Volcanics yielded the oldest ages, two of 
these samples had plagioclase ages of 51.7k5.5 and 
54.8f 1.8 Ma. The oldest age previously determined 
on a rock sample from the Meshik arc was 
48.140.89 Ma, on plagioclase from a n  andesite dike 
in the Sutwik Island quadran le (Wilson and others, 
1981). As these ages are a f 1 on plagioclase. they 
should be viewed with some skepticism. The typical 
range of ages elsewhere in rorks of the Meshik arc is 
30 to 40 Ma. Samples of the Meshik Volcanics in 
the study area consistently exceed or are at the 
up er end of that range as only a single sample has 
yierded an age younger than 36 Ma. 

Popof volcanic rocks (Tp) 

Samples of the l'opof volcanic rocks, from 
highly mineralized Un a and Popof Islands, ma be 
youn er than rocks o f the Meshik Volcanics o ? the 
malnfand in the study area. The Popof volcanic 
rocks typically yield apparent ages in the range of 
30.9+1.1 to 37.1k1.2 Ma; only a single sample 
yielded an age greater than 36 Ma. A single sample 
from Andronica Island (83ADt 167) yielded a 
24.6*4.2 Ma a e: this rock may not actually belong 4 to the Popof vo canics rock unit. Unpublished data 
suggests that the Popof volcanic rocks are in general 
more siliceous than rocks of the Meshik Volcanics, 
and indude more dacite and the only rhyolite in the 
study area. 

Middle Miocene rocks (parts of units 'I'iu, 'l'vu) 

On Unga Island and the Pavlof Islands to the 
west, a number of samples yield apparent ages in 
the range 14.3f0.1 to 21.240.5 Ma. I'revious 
studies on the Alaska Peninsula (Wilson and others, 
1981; Wilson and Shew, 1992; Shew and hnphere,  
1992) have shown a conspicuous absence of rocks 
yieldin apparent ages within this range. In the 
past. & e very few samples that had yielded ages 
within this range were viewed with suspicion and 
presumed as either reset or containing inherited 
argon. However. fossil determinations (T,.M. 
Marincovich Jr., written communs. 1984, 1985, 
1987) from Un a Island and the Pavlof Islands on 
rocks interbedied with, or braakellng the igneous 
rocks confirm the validity of these ages. Rocks of 
this age don't appear to continue far into the 
adjacent Cold Bay and False Pass 1:250,000-scale 
quadrangles on the west and therefore have a 
limited spatial distribution. We believe that the 
lahar deposits of the Unga Formation (part) and the 
tuff and tuffaceous sediment rocks of the 
Belkofski Formallon (part) are%ined from this 



magmatic phase. 'I'his Miocene event is newly 
recognized as significant in the study area. 

Aleutian arc rocks 

Nearly continuous in age with Ihe above middle 
Miocene rocks are latest Miorene volcanic rocks we 
associate with the earliest phase of the modem 
Aleutian arc. Elsewhere on the Alaska Peninsula, 
late Miocene i neous rocks are primady plutons 
(Devils batholitg, Wilson and others, 1981: plutons 
a t  Mount Becharof, Wilson and Shew. 1992; plulons 
in the Cape Douglas area, Shew and Ianphere, 
1992) occurring a t  or near the Pacific coast. Erosion 
in the Port Moller study area has not been as 
extensive as elsewhere on the Alaska Peninsula, 
resulting in Ihe preservation of the volcanic rocks. 
Elowever, latest Miocene and 1'liot:ene plutonic rocks 
are also present. Late Pliocene and Quaternary 
volcanic rocks are distributed widely over the study 
area, ranging from the newly discovered volcanos of 
Stepovak Bay (Wilson, 1989a) in the northeast to 
remnant flows and domes in the central part of the 
area, and to the Pavlof group of volcanos (Kennedy 
and Waldron, 1955) in the southwest. 

'lhe rerognition of middle Miocene volcanic 
rocks on Unga Island and in the Pavlof Islands (see 
section abave arts of units Tiu and TVLI) suggests 

eutian arc ma matism began earlier that modern B than previously thought (Mar ow and others, 1973; 
Wilson, 1980). 'fie location of these rocks on Pacific 
islands offshore and ~011th of the mainland is 
consistent with the suggestion (Wilson, 1980) that 
the locus of volcanism migrated to the northwest 
during the life of the Aleutian magmatic arc. 

Alteration 

A number of attempts were made to date 
alteration minerals in the stud area. These met d with limited success, typically ue to our failure to 
obtain samples conlainin sufficient potassium. 
Dating of adularia from tfi e Apollo Mine (sample 
89AWw 130) a t  34.050.5 Ma shows that 
hydrolhermal alteration, mineralization. and faulting 
were cont:urrent with volcanism. A sericite date 
from altered rocks (31.8L-0.6 Ma, sample 82AWs 15) 
to the west of Acheredin Bay on Unga Island, in 
combination with the adularia date and other 
geologic data indicates that Oligocene hydrothermal 
alteration was widespread on Unga Island. 
Similarly, a sericite date (sample 88AWs 28) of 
14.63k0.27 Ma at the Zachary prospect (PM048, 
Wilson and others, 1988) on Unga Island shows that 
hydrothennal alteration was concurrent with 
Miocene magmatism; however, the sericite is slightly 
younger in age than most surroundin 
rocks, suggesting that hydrothema i? igneous activity 
occurred as a late stage process. Armstrong and 
others (1976) reported a date of 6.4k0.2 Ma on 
hydrothermal biotite (sample "Pyramid) at the 
F'yramid prospect. A chlorite date on an altered 
volcanic rock sample from Ouler lliasik Island 
(sample 82AWs 48a, 5.44k0.48) supports the 
suggestion of latest Miocene altemtion in the sludy 
area. The above dales indirate that all phases of 
magmatism in the study area have some associated 
mineralization or hydrothermal actjvity. East of 
Mount Dana and a t  Mount Dana itself, late 
Quaternary (including Holocene) hydrothermal 
alteration is present, though not dated. 
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Table 1. K-Ar age detpi-minations qf rocks Jrorn the For? Moller and Stepouak Bay quadrangles 
[Age determinations calculated using the following decay constants: he = 0.572 x I 0-lo 8.78 x 10-l3 year1. 
h 4.962 x 10-lo ycar'. "K/K = 1.167 x 10-4 atum percent. Sample reparation by ~g;h?~,=Gre~ DuBois. L.M. An eloni. $1. Pernakas, Stephanie Zurlnrki. C.L. Connor. Argon extraction by io ra  Shew and Drc Dilllnis. mass spertmmtry$ 
authors with asslstanre horn James E. Conrad, Led. Beth Gray. Elliot Kollman. James Sa%ummaru. Jarel von Essen. and 
Malmlm mngle. Argon analysis and calrulation b Nora Shew and F.H. Wilson, potassium analysis by Sarah Neil. Stuart 
Meherson, Bymn Lirl. Terry Fries. an Larry Espos, a{ of the U.S. Geologiral Siirvey. I3ata for samplc 77AWs 102 prcvloi~sly 
published in Wilson arid others, 1981; samples 405 and 406 from Burk (1965): samples 75088 and 75092 from Kienle and 
Turner (1976): sample 62AGz 7 from Marvin and Dobson (1979). I'ublrshed a es recalculated using decay constants above, aq 
necessary. H I  = llydrofliionc acid treated (see Wilson. 1980); gtz = quartz; = whole mck] 

Sam le Rr~ck type Laptude Loqgitude Mean 40Ar, Arrad Mean Error 
ni*m%er (mi ticral N. W. %o x10-H (percent) age (m.y.1 
(shcct 1) dated) (percent) (mol/gm) (Ma) 

Miocene and Pliocene plutons 
r 

Miscellaneous (Ti, Tiu) 

(Hornblende) -- do -- -- do .- .667 8.718 25.4 9.06 f .15 

83AYb 526 Dacite 55" 47' 45" 159" 5 1' 02" .302 2.597 12.4 6.07 f .23 
(Hornblende) 2.686 12.9 

American Bay pluton (Ti) 

8- 29 Qtz diorite 55" 43' 47" 160" 1 1' 05" 8.09 50.48 39.1 4.38 f 0.09 
(niotitc) 51.57 33.1 

Qtz diorite 55' 43' 26" 160" 13' 29" 1.374 7.008 58.2 3.56 f .09 
(Plagioclase-F it+') 7.069 56.5 

(Hornblende) -- do -- -- do -- ,617 3.245 9.5 3.65 f .10 
I 

Middle Miocene igneous rocks (Tiu, Tv, Tvu) 

Andesite 55' 18' 23" 160" 43' 4 7  
(I Iornblende) 

Andeslte 55" 12' 00" 161" 37' 41" 
(Plagloclase-HF) 



Table 1. K-Ar we determlnatbns of rocksfrorn the Port Moller and Skpouak Ray qzLedrangEes -- Continued 

Rock type LaPtude Loygitude Mean 4OAr Armd Mean Error 
(mineral N. W. L O  XI 0-@ [oercentl a m  [m.v.l 

(sheet 1) dated) 
" . d .  

(percent) (rnol/gml ( M ~ I  

Middle Miocene igneous racks (cont.) 

8- 88 Andeslte 5596' 41" 160" 15' 33" 0.171 5.057 45.7 20.3 f 0.4 
(Plagloclase-HF) 4.958 44.9 

Late Miocene volcanic rocks (Tv) 

8ZAWs 41b Andeslte 55" 43' 04" 160' 12' 26" ,539 6.532 20.9 8.27 f .24 
(Hornblende] 6.325 26.2 

84AYb 801 Andesite 55' 52' 55" 158" 48' 26" 0.593 7.762 50.9 9.44 f 0.74 
(Plagioclase-HF) 8.381 50.1 

83ACe 54 Dacite 55" 43' 3 8  159" 37' 32" .626 8.072 60.0 8.96 f .19 
(Plagioclase-HF) 8.109 55.9 

(Ilornblende] -- do -- -- do -- ,507 7.236 26.1 9.90 f .14 

83AWs 100 Andesite 55" 50' 2 4  169" 54' 45" .326 2.448 13.6 5.33 f .30 
(I  lornblende) 2.583 11.4 

82AWe 36 Daclte 55" 33' 05" 160" 27' 39" 2.508 32.14 76.1 8.93 f .lo 
(Plagtoclase-HI?) 32.50 76.6 

83AWs ll6a Dacite 55" 30' 4 8  160" 28' 41" .368 4.648 18.6 8.91 f .27 
(Hornblende] 4.81 1 23.2 

8-s 32 Andesite 55"33'32" 160°32'31" ,596 7.907 58.1 9.81 f .88 
(Plagloclase-HF) 8.963 66.7 

83APk 40d Dacl te(?] 55' 37' 54" 160" 39' 18 .60 1 5.629 18.2 6.65 f .26 
(Hornblende) 5.906 22.8 

85ADt 341 Andeslte 55" 35' 19" 160" 39' 3 0  ,225 3.904 19.4 11.90 f .45 
(Plagioclase-HF) 3.810 14.2 

82AWs 10 Andeslte 55" 30' 02" 160" 47' 42" ,404 5.868 39.5 10.40 f .49 
(Plagloclase-HF) 6.254 56.2 

85AJm 781  Andesite 
(WR-HFI 

83AWs 131 Andesite 55" 12' 0 0  161" 20' 17" ,251 2.949 16.1 8.43 f .45 
(WR-HF) 3.156 19.1 

84AJm 719a Andeslte 55" 05' 54" 161" 34' 59" .087 1.632 22.7 13.54 f .81 
(Flaefoclase-HF) 1.752 9.2 

8- 50a Andesite 55" 09' 1Ei" 161" 43' 06" .325 5.415 24.0 11.79 f .41 
(Plagioclase-HF) 5.638 26.9 

84AAi 86 Andesite 55" 10' 07" 161" 46' 42" ,829 14.14 60.0 11.82 f .50 
(I'lagioclase-HF) 

84ADt 253 Andeslte 55W8' 29" 16 1' 54' 04" .252 2.503 25.9 7.00 f .52 
(Plagioclase-HF) 2.586 21.7 

82AWs M a  Andcsite(?), altered 55" 00' 5 3  161' 53' 0 7  .993 7.306 14.7 5.44 * .48 
(Chlorite) 8.249 11.5 

Meshik arc 

Meshik Volcanics (Tm) 



Table 1. K-Ar age determinations o f  rocks-fmm the Port Moller and Stepouak Bay quadrangles -- Continued 

Sam le Rock type LaPtude Jxly itude Mean 40Ar &ad Mean Error %. nurn%er (mineral N. Go ~10% (percent) age (m.y.1 
(sheet 1) dated) (perient) (mol/gm) (Ma) 

Meshik Volcanics (cont.) 

84ACe 1 l3c Leuco-basalt 55' 53' 20" 159' 07' 10" .327 20.66 46.9 42.9 f 1.0 
(Hornblende) 20.19 49.1 

83APb 415b hdesi te  55" 43' 0 7  159" 23' 50" ,604 34.65 63.9 39.8 f .6 
(Hornblende) 35.31 63.3 

84ADt 206 Dacite 55-49' 52" 16027' 54" 1.146 61.16 87.1 36.1 f .9 
(WR-HF) 59.28 86.2 

84AJm 895 Andeslte 55" 50' 00" 160' 43' 40" .129 5.562 56.6 30.2 f 1.2 
(WR-HF) 5.737 54.2 

88AWe 3 XO Andeslte 5532' 3 7  16032' 29 .286 17.61 70.6 43.1 f1.3 
(Plagloclase-HF] 18.28 76.0 

84AYb 675 Basalt 55" 30' 46" 160" 58' 00" .238 19.07 13.8 54.8 f1.8 
(l-'lagioclase-HF) 18.97 11.5 

Popof volcanic rocks (Tp) 

Andeslte 
(Plagioclse-HF) 

Rhyolite 
(wR] 

Daclte 
(Hornblende) 

Dacite 
(Plcaglnclase-HF) 

Andesitc 
(Plagioclase-IiF) 

Dacite 
(Plagioclase-HF) 

Ilacitc tuff 
(Bicr t ite) 

Andeslte 
(Flagloclase-HF) 



Table 1 .  K-Ar age determinations of rocks from the Port MoUer and Stepouak Bay qtuulrayles -- Continued 

Sam e Rock type Iaptude Loygitude Mean Ar,d Mean Error 2% n u m L  ( h e r d  N. W. %O (percent) age (m.y.1 
(sheet I) dated) (percent) (rnol/gm) (M;] 

Popof volcanic rocks (cant.) 

Stepovak Bay volcanos 

Andesite 55" 59' 05" 159' 39' 10" 0.594 
(Plaglc>clase-HF) 

hdesite 55" 58' 30" 159' 39' 55" ,104 
(Plagloclase-HF) 

Andeslte 55-59' 50" 159" 39' 42" .415 
(Plagloelase-HF) 

Andesite 55' 50' 12" 160" 01' 47" -356 
(Plagioclase-kIF] 

Andesite 
(WR-HF) 

Andeslte 55' 49' 08" 160" 13' 40" .4 16 
(Plagioclase-HF) 

Andesite 55" 57' 26" 160" 16' 50" .906 
(Plagioclase-HF) 

Andesite 55x3' 30" 160" 18' 51" 1.088 
(WR-HF) 

Andesitc 55" 57' 00" 16027' 10" ,376 
(Plagioclase-IW) 

Andesite 55" 58' 14" 160" 28' 29" 1.562 
(IJlagioclase-HF) 

Quaternary volcanic rocks 

MAWS 212 Andesite 55" 44' 27" 160" 45' 14" 0.509 0.4940 10.2 0.668f 0.045 
(Plagioclase-HF) .4855 7.4 

85AYb 718 Dacite 55' 39' 47" 16032' 55" .742 .I483 3.3 ,150 f .020 
(WR-HI?] .I738 4.0 

84AWs 246 Andeslte 55" 33' 39" 161" 57' 05" .513 .7234 8.7 ,974 f .052 
(Plagioclase-HI?) ,7144 8.1 

Shumagin Islands batholith (Tg) 

Pm-892 Uacite 55' 07' 14 15937' 32" 8.09 691.3 84.7 59.0 f 0.9 
(Biotite] 705.2 81.3 

4O6M Granodiorite 55' 03' 12" 160" 02' 30" 9.82 830. 84. 57.4 f 2.9 
(Muscovite) 

75092 Granodiurite 55" 02' 25" 160" 02' 30" 8.248 733.4 91.8 60.7 f 1.8 
(Biotite) 

75088 Granodiorite 55-09' 48" 159" 33' 30" 6.510 574.0 90.3 60.2 4 1.8 
(Biotite) 



Table 1. K-Ar aye dctermlnatlons of rocks from the Port MoUer and Stepouak Hay quadrangles -- Contt*~ucd 

Sam le Rock type Laptude ~oygitudc Mean 40Ar Ahad Mean Error 
nwnger [mineral N. W. K.30 XIO* (percent) age (m.y.1 - 
(sheet 1) dated) (pcrceritl (mol/gm) (Ma) 

Shurnagin Islands batholith (cont.) 

82AGz 7 Granodiorite 54' 55' 00" 159' 13' 30" 6.60 578.4 
(Hlotlte) 

I 

Others (Altered rocks) 
- - -  

I 

Pyramid Qtz diorite 55" 37' 00" 160" 4 1' 00" 8.47 78.54 46. 6.4 f .2 
(Hydrothermal 
biot~tc) 

89AWw 130 Vein 55" 11' 23" 160" 34' 25" 15.30 761.2 74.4 34.0 f .5 
(Adularia) 750.1 87.1 



Table 2. Descriptions of dated rocks 

[All quadran le locations s eciAed are 1:63,360-scale quadrangles. All determinations of lagloclase anorthite content were 
made optic& u ~ g  ~arlsgab-alblfc twin method. Samples arc ltsfed in numerical and rrphkbetical order. *. colors from 
Mut~sel Color Chart ( 1  975)) 

Sample Rock 
No. Unit 

Description 

56228 'I'iu VABM "Fourth", Unga Island; Port Moller B-3 quad. Porphyritic andesite dome. 
Fhenocrysts of large subhedral to euhedral, zoned. twinned hornblende and 
subhedral to euhedral, zoned and predominantly twinned, plagioclase (AnG3) in a 
fine-grained groundmass of plagioclase laths, hornblende, anhedral opaque grains, 
and glass. 

Northwest-trending ridge sollthwest of VABM "Fourth", Unga Islmd; Port Moller B-3 
quad. lntergranul'ar-tektured extrusive leuco-basall. ~henhctysts of subophltic 
anhedral clino~vroxene and subhedral to euhedral. wolvsvniheticallv twinned. 
plagioclase (& *5). Chlorite aggregates with roundea giah boundaries, chlorite 
generally in ra8aling fans of rnicrolites, may be replacing glass; abundant, anhedral 
sphenel?) commonly rimmed by chlorite. 

A 110 Mountain, Unga Island; Port Moller A-2 quad. Porphyritic andesite. 
Pcnocrysts of subhedral to euhedral, zoned. and pol syntheUcal1y hulnned. 
pla ioclase (An or An70), anhedral to subhedral odoppxene and clino yroxene. 
an i f  r n i c m p o T ~ ~ t i c  subhedral to euhedral epidote in a groundmass of ankdra l  to 
subhedral plagioclase, anhedml p xene, opaque grains, and epidote. Plagioclase 
phenocrysts are commonly a l t e r e g  sericitel?] in cores or a t  rim. Some 
orthopyroxene phenocrysts have rims of clinopyroxene. Chlorite in forms that are 
pseudomorphs of pyroxene(?), minor sphene occurs with chlorite in pseudomorph. 

Clast from rubble flow from peak east of Ivanof River; Stepovak Ea D-5 quad. X Porph itic leuco-basal1 flow. Dark-gray, fine-grained po hyritic ow containing 
anhe& to sllbhedral, commonly twinned, rarely zoned %o yroxene p h e n o c ~ t s  
and subhedral to euhedral generally polys theticall twinnei, zoned, pla ioclase 
phenocrysts (An55.BO) in a gro~~ndmass ogterst i t ia P glass. Iddingsite. ch t! orile. and 
o aque rains are in foms that pseudornorph olivine(?). Chlorite usually a t  rlm of 
1 c! dingsi f e pseudomorph, opaque grains as inclusion: subhedral orihopyroxene 
phenocrysts; groundmass is fine- ined morass of pla oclase laths, anhedral 
clinopyroxene, minor chlorite, an r anhedral to euhedra ": opaque grains. 

Un a Island, between Bloomer Peak and Delarof Harbor; Port Moller A-2 quad. 
~ a % - o l i v e - ~ r a ~  to dark-olive-black (5 Y 3/ 1) porphyritic dacite flow having 
yellowish- ay (5 Y 8/11 weathered surfaces. Slight1 iron stained on some 
weathere f surfaces. Phenocrysts of subhedml to euKedral, commonly zoned. 
polysynthetically twinned plagioclase and subhedral, rare1 twinned, clinopyroxene B in a groundmass of plagioclase microlites and laths, anhe ral clinopyroxene, opaque 
grains, minor chlorite. Some la ioclase phenorrysts contain inclusions of 
abundant very fine grained an  e ral clinopyroxene; others are partially altered to 
serici te. 

e s 
Un a Island, between Bloomer Peak and Belarof Harbor; Port Moller A-2 quad. k Pin ish-gray (5 YR 81 1) amy daloidal dacite porphyry; possibly a tuff. 
Megaphenoc sts of anhedra f quartz, megaphenor: sts, subhedral to euhedral, 7 eornmon~y p&sJTnthetically twinned, zoned plagioc ase, subhedral to euhedral 
hornblende, minor clinopyroxene in a cryptocrystalline roundmass, containing 
opaque grains, very fine grained plagioclase, quartz, an hornblende. Crol~ndmass 
is brown, predominantly spherulitic. 

d 

Unga Island, near Sombrero Point; Port Moller B-3 quad. Brownish- ra (5 YR 41 1) 
porphyrltie leuco-basalt flow containing large yellowish-gray (5 Y 8/8 pienoerysts of 
plagioclase. Phenocrysts of subhedral, common1 twinned lagioclase and 

P B P anhedral to subhedral clino yroxene in a groun mass of pi otaxitic plagioclase 
laths, abundant anhedral c inopyroxene, anhedral to euhedral o aque gralns, tR chlorite, and fibrolite. Most plagioclase phenocrysts have rims a t  contain 
inclusions of cllnop oxene. Sparse chlorite(?) aggregates thal are pseudomorphs of 
an  unidentified mag(?) mineral. 

Unga Island on Popof Strait; Port Moller B-2 uad. Very light gray (N 8) crystal 
dacitic tuff with angular, broken, or fmcture~ctystals of quartz, plagioclase, biotite. 
and amphibole(?) in a weakly welded groundmass of glass shards. 



Table 2. Descriptions of datcd m k s  -- Continued 

Sanlple Rock Description 
No. Unit 

82ASh 14 I'P Unga Island on Popof Strait; Port Moller B-2 quad. Olive-gra (5 Y 3/2) porphyritic 
dacite with phenoc sts to 2 mrn of plagioclase (An5 BO). or&opyroxene and 
elinop oxene, and 7 ithic fragments in a fine-grained~mundrnass of plagioclasc 
rnicroges and glass. Groundmass plagioclase has a variable weak orientation or 
foliation. 

82AWs 10 'R Volcanic flows capping Cape Aliaksin; Port Moller C-3 quad. Olive-gray (5 Y 4/ 1) 
andesite with large (2.5 rnm) plagioclase phenocrysts (An 6d and clinop oxene 

k 
phenocysts (2 mrn) in a gmundmass of plagioclase rnlcn%tes and devitri&i glass. 

82AWs 15 X'P "Lake" prospet:t, southwest end of Unga Island: Port Moller A-3 uad. Com letely 1 recrystallized, pinkish-white (7.5 YR 8/2)* quartz-sericite altere volcanic(7frock. 
Quartz and sericite seudomorphs after plagioclase(7) and pymxcne(7l with 
abundant pyrite. primary minerals are replaced by secondary phases. 

82AWs 32 Tv Volcanic flows ca ping peninsula north of Swedania Point: Port Moiler C-2 quad. P Dark-olive- ray ( Y 3/ 1) andesite with phenocrysts of hypersthene (1- 1.5 mrn) and 
plagioclase$2-3 mm. Ane J in a Ane-grained gmundmass of lagioclase, devitrified 
glass, and opaque oxides. Phenocrysts show weak parallel Signment or foliation. 

82AWs 36 Tiu Small h abyssal plug on peninsula north of Swedania Point; Port Moller C-2 quad. 
v e r y  ligEgray (N 8) dacite with phenocrysts (1-1.5 mm) of plagioclase (Ane and 
t:linopymxene in a groundmass of quartz. plagioclase, and opaque oxides. 8!dges of 
p roxene grains are altered to biotite and there is minor alteration of pyroxene to 
c h r i t e .  Fracturing is pervasive throughout thin section. 

Dike intruding contact metamorphosed volcanic rocks a t  American Bay; Port Moller 
C- 1 quad. Medium- ray (N 5) andesite with grayish-black (N 2) and very light gray 
(N 8) phenocrysts of % ornblende and plagioclase (An45-5 in a groundmass of 
plagioclase micmliles and devitrified glass. Plagioclase &enoc:lysts show slight 
alteration in cores to clay minerals. Abundant chlorite veinlets cutling phenocrysts 
and roundmass, other chlorite disseminated though groundmass. Euhedral 
horntlende phenocrysts, some contain minor inclusions of plapioclase or opaque 
oxides. 

Flow from westernmost late Quaterna volcanic center in cluster south of Bear 
I&e; Port Moller D- 1 quad. Medium-~xk-gray (N 4) orphyritic andesite(7) with 
phenocrysts of f:linopyoxene and plsgioclase (Anaz 3 in a very fme grained 
groundmass of glass. plagioclase, clinopymxene, an$ opaque oxides. Phenocrysts 
are as large as 3 mm, glomeroporphyritic masses are as large as 5 mm. 

Outer Iliasik Island: Port Moller A-6 quad. Medium-greenish-gra propylitically 
altered porphyritic andesite(?]. Originally an amygdaloidal, porp&ritic flow rock 
having phenocrysts of plagioclase and either pyroxene or hornb ende in a fine- 
grained groundmass. Subhedral, flow-aligned plagioclase phenocy ts  replaced by 

fine rained quartz and calcite. Anhedral to euhedml mdc p enocrysts 
Tzgaced $ chlorite and calcite. Vugs and m y  dules filled with calcite, subhedral 
to euhedral epidote, chlorite and anhedral to eu edral quartz. Groundmass now 
opaque grains, calcite. and chlorite. 

5 
American Bay pluton; Port Moller C- 1 quad. Po hyritic quartz diorite. Phenoc 
of subhedral to euhedral, zoned, twinned plagioe%se (An 5) havin a rnultimod 3 rt 
size distribution. anhedral to euhedral (most subhedral) ifornblen e. and anhedral 
quark in a roughly 1 - to 5-mm grain size groundmass of plagioclase laths, anhedral 
to subhedral biotite, hornblende, minor chlorite (usually associated with biotite), 
anhedral to euhedral opaque grains, anhedral quartz, and sericitically altered 
plagioclase. 

Near Island Ba on Kupreanof Peninsula; Stepovak Bay C-5 quad. Salt-and-pepper 
gray (N 7) porpky-itic dacite having white (N 9) henocrysts of plagioclase and 
grayish-black (N 2) hornblende phenonysts. I8enoe sts of subhedrd to euhedral. 
pol synthetically twinned, and zoned plagioclase, sub 7 edral to euhedral hornblende, 
a d m i n o r  subhedral o aque grains in a groundmass of subpolygonal plagioclase 
grains, subhedral horn E lende. anhedral to euhedral o aque grains, and minor 
sobhedral biotite. Minor serleitk alteration of plagioc&se phenonysts and 
groundmass. 



Table 2. Descriptions of dated m k s  -- Continued 

Sample Rock Description 
No. Unit 

8 3 ~ ~ t  167 'rp Andronica Island; Port Moller B- 1 quad. Dark-gn (N 3) columnar-'ointed 
porphyritic leuco-basalt plu . Phenocrysts of sublededral to euhedrd, twinned, zoned b! plagioclase (AnSg- 3); anhe ral to subhedral, commonly twinned, clinop oxene, and 
serpentine minerags pseudomorphous after olivine(?] in a groundmass oglagioclase 
laths having weak preferential orientation, anhedral, very fine grained 
clinopyroxene, and anhedral to euhedml opaque grains. 

83APk 10b Tiu 

Settlement Point, Pavlof Bay: Port Moller B-5 quad. Mottled eenish-gray (5 GY 
6/ 1) to dark-greenish-gray (5 GY 4/ 1) h idiomorphic-granu y ar fine- to medium- 
grained diorite. Contains subhedral to exedral ,  twinned clinopyroxene. anhedral to 
euhedral, zoned, polysynthetically twinned plagioclase (An5 ), anhedral olivine(?), 
anhedral chlorite, minor anhedral biotite, anhedml to euhearal opaque grains, and 
minor anhedral quartz. 

Stepovak Say yU-5 uad. Po hyritic hypabyssal(?) quartz diorite. Phenot:rysts of 
subhedral to euhearal. zone? twinned pla loclase. minor, anhedral quartz 
exhibiting undl.ilatory extinction, subhedr 3' to euhedral, rare1 twinned, hornblende, 
anhedral to subhedral opaque crystals in a groundmass of anhedral to subhedral 
biotite, fine-grained plagioclase laths. polygonal quartz, and opa ue rains. Minor 
chlorite, usually associated with biotite, possibly replacing hornhenge(7'). 

Port Moller C- 1 quad. Medium- to fine-grained porphyritic light-gray uartz diorite. 
Weathen medium-gray, Sparse dioritic zenoliths. Phenocrysts of subBedra1 to 
euhedral, zoned, twinned lagioclase (An ), minor anhedral qrlartz, and moderately 
poikilitic, emba ed. anhegal to euhedral%ornblende in a mundmass of medium- 
r d  subhe2d  biotite and chlorite, plagioclase, subhe ral to euhedral 

ornblende, and intersem1 quartz. 
8. 

Southeast side of mid Mountain; Port Moller C-3 quad. I'orph ritic dacite(?) sill. 
Phenoc sts of sub 'ir" edrnl to euhedral hornblende phenocrysts anJsubhedra1 to 
e o h e d a  zoned, predominantly polys thetically twinned plagioclase phenocrysts in 
a groundmass of plagioclase laths, chrrite, hornblende, opaque grains, sericite, and 
minor epidote. Chlorite is psel~domorpho~~s after hornblende(?) phenocrysts, there 
is common association of hornblende+chlorite+opaque grains. Conlmon sericitic 
alteration of p1agiot:lase phenot:rysls. 

Northwest side of Dolgoi Island; Port Moller A-6 uad. Dark-greenish-gray % porphyritic andesite in section of dark-brown to lack flows and agglomerates. 
Phenocrysts of subhedral to euhedral, zoned, polysynthetically twinned lagiorlase 
h O ] ,  subhedral to euhedral ortho yroxene, and subhedral to e u h e d r J  twinned 
cllnopyroxene in a groundmass of p !' agioclase laths, anhedml pyroxene, anhedral to 
slrbhedral opaque minerals, dark-brown chlorite(?), and sericite(7). 

Mitrofania Island; Stepovak Bay iy-3 quad. Very li ht gray (N 8) hypidiomorphic- 
ranular textured, f ine to medium-grained granocforite containing black (N I] 

Eornblende and biotite. Hornblende and biotite rim clinopyroxene: plagioclase 
rains (An 0 5] and all occur in a matrix of interstitial quartz and potassium 

feldspar. &?.ifmated mode: plagioclase 40 percent. Kfeldspar 20 percent. q o a h  20 
percent, biotite 8 percent. clinopyroxene 5 percent, hornblende 5 percent, and 
opaque oxides 2 percent, 

North-northwest of Karnsey Ba ; Stepovak Bay D-6 quad. Porphyritic leuco-basalt 
flow. Phenocrysts of subhedrafto eohedral. zoned, polysyntheticall twinned 
plagioclase (Anwo); anhedral to euhedral olivine, and anhedral to sughedml. 
twinned, clinopyroxene phenot:rysts in a nearly cryptocrystalline groundmass of 
subhedral to euhedral plagioclase laths, anhedml olMne(?), pyroxene(?], and opaque 
grains. Magioclase phenot:rysts r:ommonly occur in aggregates. 

Ramsey Bay; Ste ovak Bay D-6 uad. Light-olive- ray (5 Y 6/1)*  andesite po hyry 
having olive-bla2 (5 Y 211) hom$lende and pinkis%-white (5 YH 8/1)* plagiolfpse 
phenocrysts. Plagioclase phenoc:ysts (Ans5) are partially resorbed ,and are weakly 
sat~ssuritized(?); some hornblende phenocrysts are partially altered lo calcite. Rare 
quartz and ilntwinned felds ar grains may be polassium feldspar. Plagioclase 
phenocrysts and the groun c!' mass are pervasively frat:Lured. 

Between Lumber Bay and Swedania Point; Port Moller C-2 uad. Porph tic dacite 
flow or sill intruding basalt or andesite. Phenocrysts of suhedral  to eugciral, 



Table 2. Lkscripiions oj 'dated rocks -- C~~tffntled 

Sample Rock 
No. Unit 

Description 

polys ntheticall twinned, zoned plagioclase and subhedral to euhedral, brown x pleocgroic horn lende, c:omrnonly glornempo hyritic in short subparallel folia. in a 
roundmass part cryptoc stalline and part p "P agioclase laths, o aque grains. and 

Rornblende. Plagio(:Iase pXenocryats commonly fragmented or Eactured. 

South end of Guillemot Island: Port Moller C-2 quad. Porphyritic kuco-basalt flow. 
Glomeroporphyritic phenocrysts of anhedral to subhedral olivine and anhedral to 
subhedral, twinned clino yroxene in a groundmass of predominantly subhedral to 
euhedral, polysynthetica#y twinned plagiodase (Ans ). Phenoclyst aggregates a s  
large as about 7 mm in diameter. Minor alteration o? olivine to chlorite. 

Columnar-jointed plug on Ukolnoi Island; Port Moller A-5 quad. Dark-olive-gray (5 
Y 3/ 1). fine-grained andesite. Clinopyroxene and plagioclase phenocrysts in a 

roundmass of devitrified glass and minor orthopyroxene. Larger 1agiot:lase laths b 75-80) are unaltered and larger clinopyroxene grains are altere f to bastite. 

Moss Ca e pluton; Port Moller A-6 quad. Clinopyroxene-biotite quartz rnonzodioorite. 
I,ight-yelrowiah-gray (10 YR 6 / l )  containing duskygreen (5 G 3/2) pyroxene and 
black (N 1) biotite crystals. In thin section, subhedral plagioclase laths (An50-60), 
clinopyroxene, and amphibole crystals with inclusions of irregular blebs of quartz. 
Groundmass of biotite2 and anhedral potassium feldspar and quartz. Abundant 
opaque oxides, particularly as inclusions in amphibole. Quartz is also present a s  
fracture fillings. Estimated mode: 60 percent plagiot:lase, 15 percent potassium 
feldspar, 10 percent r:linopyroxene, 10 percent quartz, 3 percent biotite, and 2 
percent opaque oxides. 

Small plug on southeast Wosnesenski Island; IJort Moller A-5 quad. Medium-light- 
gray (N 6). fine- to very-fine-grained, two-pyroxene, plagioclase diorite. 
Clinopyroxene is dominant over orthopyroxene. Plagioclase and pyroxene laths have 
strong parallel alignment. Plagioclase composition indeterminate due to Rne grain 
ske. 

Columnar-jointed flows sr~rrounding plug on Wosnesenski Island; Port Moller A-5 
quad. Black (N 21, fine-grained, porphyritic, flow-banded andesite. Plagioclase 
phenocrysts (h80.85?) are partially resorbed into groundmass composed of 
abundant o aque oAdes and fine-grained clinop oxene with very fine glass. 
Altered ma& phenocrysts that may have been ogine. Flows surround plug 
described above (sample 83AWs 129a). 

So11t.h end of Jacob Island; Stepovak Bay C-5 quad. Porphyritic hornblende 
andesite clast in volcanic breccia. Phenoc sts of subhedral to euhedral. commonly 
twinned, pleochroic green-brown hornblenz and sl~bhedral to eahedral. zoned. 
Iwinned, and moderately to strongly sericitically altered lagioclase in a groundmass 

hornblende, opaque minerals, and sericite. 
2 that is partially cryptocrystalline and partially compose of plagioclase laths, 

Sill at Dent Point; Stepovak Bay D-6 uad. Por hyritic light-gray (N 71 dacite having 
moderate-olive-brown 15 Y 413) homb 9 ende an8yellowlsh-white (5 Y 8/11 pla ioclase 
phenocrysls. Fractured subhedral, strongly-zoned, p1agiot:lase phenocrysts ( o 3 
mm, average An48) and euhedral, thoughvery slightly resorbed, hornblende 

! 
phenocrysts (2 mm) in a very fine grained groundmass of devitrified glass and 
plagioclase(?) microlites. Very minor alteration of some plagioclase to sericite. 

North coast Wosnesenski Island; Port Moller A-5. Porphyritic andesite. Phenocrysts 
of subhedral to euhedral, twinned, zoned plagioclase (An7 gO) and subhedral to 
euhedral, twinned clinopyroxene in a groundmass of most?? cryptooryslalline glass, 
containing opaque grains, clinopyroxene, and plagioclase. Some alteration of 
pyroxene to chlorite and inclusions of chlorite in some plagioclase phenocrysts. 

North of head of Uolgoi Harbor on Dolgoi Island; Port Moller A-6 quad. Columnar- 
jointed microporphyritic andesite flow.. I'henoc sts of subhedral to euhedral, 
zoned. polysynthetically twinned lagioclase, su  % hedral, commonly twinned, 
clinopymxene, and subhedral ortgop xene in a gro~mdmass composed of 
subhedral to enhedral la ioclase l a t c  anhedral to subhedral clinopyroxene and 
orthopyroxene, and anRe&d to euhedral opaque grains. Chlorite aggregates that 
are pseudomorphs arler olivine(?) or pyroxene(?) and are rimmed by orthopyroxene. 
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Sample Rock 
No. Unit 

Description 

Sha ka Island: Stepovak Ba D 4 quad. H abyssal(?), dark-greenish-gra (5 GY 
4/ 3 orphyritic leuco-basaK containin aEndan t  henonyats of greenisx-black (5 
(3 21 8 hornblende. Phenocrysts of subgedral to eu&dral, mmmonl twinned, 
hornblende and subhedral to euhedral, twinned plagioclase in a pilof&tlc 
grorlndrnass of plagioclase laths, chlorite(?), and opaque minerals. Hornblende 
shows minor alteration to chlorite, plagioclase is sericitically altered. 

Southwest of Hot Sprlng: Port Moller D-2 uad. Massive-ap earing, dark- ray (N 3) 
porphyritic leuco-basalt flow 5 to 6 m thic% interbedded wit{ oyster fossil- b earlng 
volcaniclastic sediments rocks. Phenocrysts of subhedral to euhedral, zoned, 
polysynthetically twinne?plagioclase and yellow-brown chlorite pseudomorphs after 
p roxene(7) in a groundmass of tabular plagioclase, anhedral, ve fine grained 
c T ino yroxene, anhedral to euhedrd opaque minerals, anhedral %lorite, and 
fibmite (plagioclase?). 

quad. Columnar-jointed light-olive-gray 
cappin ridge underlain by the Be& 3 to euhe ral, zoned. polysynthetically 
subhedral, commonly twinned 

groundmass of plagioclase laths, anhedral 
and iddingsite. Plagioclase in groundmass 

West coast of Mud Ba , south of Hot Spring; Port Moller U-2 quad. Fine-grained 
microporphyrltic daciz dike intruding volenit: mcks of the Meshik Volcanlcs. 
Minor subhedral to euhedral, zoned, pol synthetically twinned plagioclase 
phenocrysts In a groundmass of orientegplagioclase laths, anhedral very fine 
grained pyroxene, and anhedral to euhedral opaque minerals. Clinop oxene rims r some opaque grains. Dark-brown, very fine grained chlorite(?) throug out sample. 

South of Bluff Point on Do1 oi Island; Port Moller A-6 quad. Columnar-jointed olive- 
gray to olive-black 15 Y 3/ 9 por hyritic andesite flow. Phenocrysts of subhedral to 
euhedral, zoned, pol syn~leticaiy twinned plagioelase, and anhedral to euhedral 
orthopyroxene and cTinop oxene in a groundmass composed of la ioalase laths. 
anhedral p oxene, anhegal to euhedral o a ue grains. epidoteP?). $bmlites, and r chlorite. C inopymxene commonly twinnedj Jagioclase phenocrysts commonly 
occur in aggregates. Some plagioclase phenocrysts sericitically altered. 

Easternmost point of Ukolnoi Island; Port Moller B-5 uad. Porph 'tic leuco-basalt 1 T flow. Phenocrysts of subhedral to euhedral, zoned, po ysynthetic 1 twinned 
plalgodase henocrysts (AnT5) and clinopyroxene. Aggregates of chyorite and very 
fine p i n e  t quartz(?) are seudomorphs after clinopyroxene, the few remaining 
anhedral clinopymxene pl?enocrysts generally have chlorite dms. Groundmass is 
pilotaxitic plagioclase microlites, very fine grained. anhedral clinopyroxene, and 
subhedral to euhedral cubic opaque grains (pyrite?). 

East of Eagle Rock on Herendeen Bay; Port Moller D-3 quad. Brownish-black (5 YR 
2/ 1) orphyritic andesite containing dark-reddish-brown (10 R 3/4) phenocrysts. 
WeatKered surfaces are slightly iron stajned. Possible pillow structures in outcro 
Phenoclysts of subhedral to euhedral, polysyntheti(al1y twinned, mmmonly zonez' 
plagioclase and anhedral to euhedral, commonly twinned, clinopymxene in a 
pilotaxitic groundmass of plagioclase fibrolites, clinopyroxene, and opaque grains. 
Minor propylitic alteration. 

North peak on Po rechnoi Island; Port Moller A-5 quad. Olive-gray (5 Y 4/11, 
h ab ssal, porp ritic andesite intnldin the Belkofskl(7) Formation. Phenocrysts 
o p sub h edral to eu f edral, commonly zone f , polysynthettcally twinned plagioclase 
phenocrysts (Angg) and anhedral to subhedral, twinned, lomeroporphyritic 
clinopyroxene henocrysts in a roundmass composed o fine-grained plagioclase P f B 
laths. anhedra yroxene crysta s, anhedral to euhedral opaque grains, and chlorite. 
Chlorite eneralb in radiating fans of microlites. A few pla ioclase phenaclysts 
contain a 5, undant he-grained, anhedral clinopyroxene inc 8 usions. 

North of Stepanof Flats: Stepovak Ba D-5 quad. Columnar-Jointed porphyritic 
andesite flow. Phenocrysts of subhe d' ral, zoned, polysyntheticall twinned 
plagioclase and anhedral to subhedral, twinned, cllnopyroxene p i enourysts in a 
groundmass of chlorite, sericite(?), fibrolite, plagioclase laths opaque grains, 
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Description 

anhedral clino yroxene, and minor calcite. Aggregates of very fine grained quartz, 
sericite(?), anfchlorite. 

North of Stepanof Flats; Stepovak Bay D-5 quad. Po hyritic andesite flow. 
IJhenocrysts of locally glomeroporphyritic, sobhedral% euhedral, zoned. 
polysynthetically twinned plagioclase and anhedral to subhedral orthopyroxene and 
olinopyroxene (some twinned) in a groundmass of plagfoclase laths, opaque grains, 
and anhedral pyroxene. Rarely, ortho yroxene is rimmed in clinopyroxene. 
Subrounded aggregates (xenoliths?) o?vrry fine grained anhedml quartz and 
pyroxene. 

Southwesl of peak 1480, north of Stepanof Flats; Stepovak Bay D-6 quad. 
Porphyritic basallic a lomerate. Phenocrysts of large, euhedral to subhedral, 5F clinopyroxene, subhe ral, polysynthetically twinned; zoned plagioclase (Ang& and 
lar e. subhedral orthopyroxene in a roundmass (:omposed of subhedral to 
euiedral, random1 oriented plagioc f ase laths, very fine grained, anhedral 
clinopyroxene, andYapaque grains. Chlorite commonly rims or occurs within 
fractures of pyroxene grains. 

East of Harbor Point on coast of Port Moller; Port Moller D-2 quad. Massive, 
columnar-jointed, rphyritic andesite flow. Phenocrysts of subhedral to euhedral, 
typically zoned, po synthetically twinned plagioclase and anhedral to subhedral 
clinop oxene, rare F y twinned in a groundmass of anhedral to subhedral plagioclase, 
anhe& clino ymxene anhedral to euhedral opaque Fains. anhedral yellow-brown 
chlorite(?), anffibrolite: Quartz occurs in sobroundekaggregales. possibly filling 
vesicles. Some plagioclase phenocrysts conlain abundant very flne grained. 
anhedral pyroxene and chlorite(?) inclusions. 

Southeast of Port Moller cannery at elevation of 2,100 feel; Port Moller D-2 uad. 
Porphyritic andesile flow. Phenocrysts of subhedral, zoned. polysynthelical?y 
twinned plagioclase phenocrysts and anhedral to subhedral, commonly 
twinned, clinopyroxene in a groundmass of plagioclase laths, anhedral 
clinopyroxene, chlorite, and anhedral to etlhedral opaque grains. 

North of Left Head of Port Moller; Port Moller D- l quad. Dark-gray porph PP" andesite dike intruding the Bear Lake Formation. Phenoc sts of subhe ral 
commonly zoned, polysynthetically twinned pla loclax, A e d r a l  to subhedral. % generally twinned, clinopyroxene. and minor su hedral orthopyroxene phenocrysts 
commonly rlmmed with clino yroxene in a gro~lndmass of plagioclase laths, 
iddingsite, opaque grains, an i edral pyroxene, epidote(?), and aggregates of calcite. 

East of Left Head of Port Moller; Port Moller D-l uad. Porphyritic andedte flow 

P X over1 ng the Bear Lake(?) Formation. Glaciated ow originates from 
sout westernmost of the volcanoes of Stepovak Bay (Wilson, 1989). Phenocrysts of 
subhedral, commonly zoned, polysynthetically twinned plagioclase (An8,) and 
anhedral to subhedral clinopyroxene in a cryptocrystalline groundmass. 
Clinopyroxene is rarely twinned and may occur in glomeroporphyritic aggregates. 

Head of Mud Bay; Port Moller D-2 quad. Porphyritic andesite dike cutting basaltic(?) 
plug. Phenocrysts of anhedral to euhedral, zoned. generally polysynthetically 
twinned plagioclase, anhedral to s~bhedral  clinop oxene, and commonly twinned 
orthopyroxene in a groundmass of tabular pla loc ase, very fine rained, anhedral a a clinopyroxene, opaque minerals, dark-brown r: lorlte(?), and sub edral epidote(7). 

Late Quaternary flows cap ing Pinnacle Peak; Port Moller C-3 quad. Reddish-gray 
(10 R 5/1)* porphyritic anzesite containing phenocrysts of olivine, clinopyroxene. 
orthopyroxene, and plagioclase (Ang5-g9) in a fine-grained groundmass of 
clinopyroxene, plagioclase, and glass. I artial alteration of olivine to iddingsite. 
Fine-grained opaque o@des are common in groundmass. 

West peak of Trader Mountain; Port Moller C-6 uad. Porphyritic andedte dome. J Phenocrysts of large altered, subhedral to euh ral, red-brown hornblende, 
subhedral, commonly zoned, polys theticall twinned plagioclase, and r mirrophenocrysts of rarely twlnneranhedra elinopymxene in a groundmass of 
plagioclase laths, showing weak to moderate preferred orientation. anhedral 
clinopyroxene, opaque grains, hornblende, and fibrolite. Hornblende partially 
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altered to ve fine grained clinopyroxene, quartz. opaque grains, plagioclase, and 
eryptocrysta%ne material. 

Southeast of Wolverine Gulch, between Canoe Bay and McGinty Point; Port Moller 
B-4 quad. Massive porphyritic leuco-basalt flow. Phenor:rysts of subhedral to 
euhedral, common1 zoned, polysynthetically twinned plagioclase (An& and 
anhedral to slibhe 2 ral, some twinned. clinopyroxene in a groundmass of plagioclase 
laths. anhedral p r ,  and abundant opaque grains. Minor aggregates composed 
predominantly o very fine grained quartz(?), calcite, and chlorite. 

Northern Mitrofania Island; Stepovak Ba D 3 quad. Greenish por h tic andesite 
flow. Phenoqsts  of subhedral Lo euheAl,-zoned, polysynthetlcal!y ginned 

7 ), sparse twinned, anhedral clinopyroxene phenor 
Ek.%;l1c~~% As in a groundmass of pilotaxitic plaglo(:lase micrxi:,?:;?!: 
rained anhedral clinop oxene, and subhedral to euhedml cubic opaque grains 

tyrite). Aggregates of cEorite and very fine-grained quartz(?) are in forms that 
pseudomorph clinopyroxene(?) phenocrysts. 

North of Stepanof Flats on tributary of Big River; Stepovak Bay D-6 quad. Light- 
brownish-gray to brownish-gray (5 YR 5/ 1) porphyritic andesite(7) flow. Phenocrysts 
of subhedral, zoned, polysyntheticall twinned plagioclase (An7$ and anhedral to 
subhedral, twinned, clinopymxene pgeno(:rysts in a groundmass of plagioclase 
laths, abundant anhedral clinopyroxene, opaque rains, minor epidote, and quartz. 
Plagioclase phenocrysts commonly contain abun ant pyroxene(?) inclusions in their 
cores. 

B 

South of Left Head of Port MoIIer; Port Moller D- l quad. Po hyritic andesile flow. 
Phenocrysts of subhedral to euhedral. zoned. polysynthetic~y twinned plagioclase 

, anhedral to subhedral, commonly twinned, clinop oxene, and anhedral to 
%!dral orthowoxene in a pilolaxitic groundmass of pEgioclase laths, anhedral 
pyroxene, and opaque grains. Some plagioclase phenocrysts partially altered to 
sericite. 

West of Beaver Bay; POI-l Moller C-3 quad. Fine- to medium-grained, moltled dark- 
greenish-gray (5 G 4/11 and light-gray (N 7). basalt dike. lron stained on weathered 
surfaces. Intrudes black shale of the Stepovak(?) Formation. Anhedral, fractured, 
olivine crystals: anhedral to subhedral, twinned plagioclase radiating fans 
and afgregations of very fine rained white mica: ap le-green, very Rne grained B chlori e; minor anhedral, red- rown biotite; late, an edral clinopyroxene containing 
olivine and plagioclase inclusions. 

R 

Uppermost bluff above cliff-forming sequence of flows a t  edge of water, east side of 
Kupreanof Peninsula; Stepovak Bay C-5 quad. Tufiaceolrs porphyritic andesite(7). 
Contains about 40 percent subhedral, zoned, polysynthetically twinned plagioclase 
phenocrysts and 5 to 10 percent chloritized rnafic phenocrysts in dark-brown, 
cryptocrystalline, groundmass (description based on 2 photomicrographs and 
written commun., Gordon Thrupp, Univ. of California-Santa Cruz). Plagioclase 
phenocrysts commonly altered to sericite(?). 

Frying Pan at Right Head of Port Moller; Port Moller D- 1 quad. Porphyritic andesite 
flow. Phenocrysts of twinned, zoned, subhedral plagioclase (AnT0) and twinned, 
anhedral to subhedral clinopyroxene in a pilotaxitic groundmass of pla ioclase 3 opaque minerals, and pyroxene. Clinopyroxene fresh to strongly altere to chlorite 
and opaque minerals. Rare glomeroporphyritic a egates of plagioclase and F clinopyroxene. Minor calcite and very flne graine quartz(?) aggregates. 

South of Simeon Bi ht on Popof Island: Port Moller B-2 uad. Porphyritic andesite Pt 1 flow. Phenocrvsts o subhedral to euhedral. twinned an  stronf~lv zoned pla~ioclase - ... 
(Ang2). twinned clinopyroxene, orthopyroxene. and opaque minerals in a 
eroundmass of microcrvstalline vlanioclase and wvr-oxene laths. Cllnovvroxene and 
Grthopyroxene phenoc sts commoily occur in jigregates. Rare alteration of r pyroxene rims to chlori e. 

West of Albatross Anchorage, Balboa Bay; Port Moller C-2 quad. Dark-gray (N 3) 
porphyritic andesite sill or possible flow. Slight iron staining on fractured surfaces. 
Phenac sts of subhedml to euhedral, twinned and zoned plagioclase (-411~4, 
a n h e d r x b  subhedral twinned clinopyroxene, and euhedral to subhedral 
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orthopyroxene in a roundmass of microcrystalline plagioclase laths, pyroxene, and 
opaque minerals. d inor propylitic alteration of pyroxene. 

Bay Point. Un a Island: Port Moller B-3 quad. Po hyritic andesite plug. 
Ilhenocrysta of anhednl to subhedral olivine and ~inopyroxene(?) in a groundmass 
of flow-aligned plagioclase microlites, very fine grained anhedral olivine. opaque 
grains, and anhedral to subhedral clinop oxene. Clinopyroxene pheriocrysts almost 
completely altered to chlorite and pumpe&ite(?). 

VABM "Green" a t  East Head, Popof Island; Port Moller 8-2 quad. Massive 
porphyrilic andesite flow or sill associated with agglomerate and fossil-bearin 
v01~:aniclastia sandstone of the Stepovak Formation. Phenocrysts of subhedrs to 
euhedral, albite-twinned, zoned plagioclase (Angl), subhedral hornblende, and 
twinned, subhedral r:linopyroxene in a grollndmass of pilotaxitic plagioclase, opaque 
grains, and pyroxene. Plagioclase phenoc sts and glomeroporphyritic a regates as 

opaque inclusions. 
53 much as 5 mm in diameter. Some plagio3ase phenoclysts contain abun ant 

Plug near Sand Point. city dump, Popof Island; Port Moller B-2 quad. Porphyritic 
leuco-basalt plug. Phenocrysts of subhedral to euhedral, twinned and zoned 
p1agioc:lase (Ang and minor. twinned clinopyroxene and 7- 10 percent devltrified 
glass in a groun a' mass of randomly oriented pla iorlase laths. fine anhedral 
pyroxene crys(a1s. opaque grains, and minor c&i t~  and glass. 

East of Bloomer Peak on coast, Unga Island; Port Moller A-2 quad. Pink 
microcrystalline to c tocrystalline, spherulitic rhyolite dike or dome. Rare 
anhedral henocrysl~about I mm) of quartz and 1 percent 1-mm opaque grains, 
and less &an 1 percent calcile aggregales in a (:ryptoc~slalline groundmass 
containing about 1 to 3 percent 1-mrn spherules. 

Peak south of VABM "Fourth", Unga Island; Port Moller 8-3 quad. Porphyritic 
hornblende andesite dome. Phenoc sls of subhedral to euhedral, zoned, and 
albite-lwinned plagioclase (An $ anranhedral to euhedral hornblende in a 
groundmass of pla ioclase lads. hornblende fibmlite and laths, and opaque 

minerals. 
B minerals. Much o the hornblende is strongly altered to chlorite and opaque 

Rid e northwest of VABM "Fourth", Unga Island; Port Moller B-3 quad. Fine- b 
me f ium-grained, h idiomorphic-granular, leuco-basal1 flow(?). Subhedral to 
euhedral, twinned &ioclase (AnB anhedral to subhedral clinopymxene and 
olivine(?) and minor opaque miners?;. Parts of sample exhibil ophitic lo subophitic 
clinopyroxene and plagioclase. Minor alteration of c:linopyroxene and olivine(?) to 
chlorite. Spherical aggregates of calcite rim chlorite(?); some chlorite(?) occlrrs in 
radiating fans. 

Norlh of Beaver Ba Port Moller C-3 quad. Glomeroporphyritic andesite flow. 
Phenocrysts of s u b ~ d r a l  to euhedral zoned and albite-twinned plagioclase 

henocrysts (Angq) in a groundmass of pilotaxitir: plagioclase laths and anhedrd. 
{ne-grained clinopyroxene, orthopyroxene(?). chlorite, and opaque minerals. 
Phenocryst aggregales as  much as  5 mm in mMrnurn dimension. Minor chlorite 
aggregates are in forms that pseudomorph(?) pyroxene. 

East coast of Un a Island, along k'opof Strait; Port Moller B-2 uad. Massive, 
columnariointecf, porphyritic andesite. Phenocrysts of subh%ral to eohedral, 
twinned. zoned lagioclase (An qA7 ), subhedral orthopyroxene, twinned 
clinopyroxene p!&ocrysts. andl anfieclral to euhedral opaque grains in a 
groundmass of pilotaxitic plagioclase laths, very fine grained anhedral to euhedral 
p roxene, and brown glass. Chlorite(?) pseudomorphs afler pyroxene(?) 
p h enocrysts. 

Southwest of Bear Take; Porl Moller D- 1 quad. Light- ray porphyritic andesite. 
Phenoc sts of large, euhedral, zoned, twinned pla IioJase (An anhedral to 
euhedra 7 twinned clinapyroxene. and anhedral or&oPFoxene aa;ing ellnopyroxene 
rims in a microc~ystalline groundmass of anhedral to subhedral plagioclase, 
clinopyroxene, and orthopyroxene. Minor plagioclase phenorrysts include very fine 
grained anhedral pyroxene. 
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SSAYb718 Qv Saddle between Beaver River valley and Buck Valley; Port Moller C-3 quad. Li ht- 
gray (N 7) porphyritic dacite dome containing white (N 9) and very light ray ($8) % phenocrysts of lagioclase. Phenocrysts of subhedral to euhedral, zbne , albite- 
twinned daeiocke (An~d. subhedral to euhedral clino~vroxene and olivine, and 
opa ue minerals in a gr%ndmass of plagioclase, pyrox6ne, and opaque laths 
exh;billng preferential orientatlon. Groundmass folla bend around some 

85AYb 743 Tp West Head beach, Un a Island; Port Moller B-2 uad. Massive, 12-m-thick, 
rphyritic andesite(?y flow interlayered wlth agg 1 ornerate. Phenocrysts of subhedral 

geahedral, twinned and zoned plagioclase (An7R). subhedral twinned 
clino~vroxene. minor euhedral orthouvroxene. and oDaaue minerals in a 
crypi&ccrystalline groundmass. somi >linopyroxene ph&ocrysts exhibit rims of 
clinopyroxene of a different optical orientation. Minor alteration of pyroxene at  rims - - 
and fn fractures to chlorite. 

- 

88ADg 20 8 v  Ridge southwest of Rnnacle Peak; Port Moller C-3 quad. Brownish- ray (5 YR 41 l) ,  
flne-grained, p o r p h p  leuco-basalt containing large. dark- reenis[- a (5 CY f 411) phenoaysts o clinop oxene. Phenocrysts of subhedra to e u h e g d  
commonly zoned, lysp&tically twinned pla ioclase, large. anhedral to subhedral 
elinopyroxene, angnhedral olivine in a p u n  3 mass of subhedral Lo anhedral 
plagioclase, anhedral clinopyroxene and olivine, and opaque grains. 

88AWs 28 T'P Zachary Ba prospect, Unga Island; Port Moller B-2 uad. Pinkish-gray (5 YR 8/ l), 
iron-staineiquah-&cite altered dioritic dike or sig. Mrnary minerals completely 
replaced by anhedral quartz in ag regates within serfcite aggregates and white mica B microlites. Anhedral to subhedra opaque grains (pyrite) gives rock a spotty 
appearance. Hydrothermal alteration date. 

88AWw 425 Tp Southwest of Sand Point airport, Popof Island; Port Moller 8-2 quad. Porphyritic 
andesite plug. Phenocrysts of s~~bhedml, polysynthetically twinned, zoned 
pl ioclase, anhedral to euhedral, commonly twinned. clinopyroxene, and subhedral 020 y r m n e  in a microcq&Aline groundmass of lagbclase laths. anhedral to 
euhe if' ral opaque rains, anhedral pyroxene, and ch P oribd?). Some pla ioclase g phenocrysts are 8tered to sericite. others contain clinopyroxene and c lorite 
inclusions. Orthopyroxene phenocrysts are partially altered to purnpellyite(?) or 
chlorite(?). 

PMF 892 '4 


