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DISCUSSION

The Mount Edgecumbe volcanic field on southern Kruzof Island was infor-

mally named by Berg and Hinckley (1963). The first petrographic descriptions
and map of the volcanic deposits were provided by Brew and others (1969)
whose report was based on reconnaissance sampling, primarily of coastal expo-

sures, and photointerpretation.

Two dissertations on the Mount Edgecumbe

volcanic rocks were subsequently completed (Myers, 1979; Myers and Marsh,
1981; Kosco, 1981a, b); both focused on the major- and minor-element and iso-
topic compositions of the lava flows. The present study was undertaken with
the following objectives: (1) to prepare a bedrock geologic map (this report), (2)
to study the pyroclastic deposits that mantle much of southern Kruzof Island,
including the lava flows (to be reported elsewhere), and (3) to determine, where
feasible, the ages of the various deposits that comprise the Mount Edgecumbe
volcanic field (this report).

The bedrock of southern Kruzof Island is obscured to an exceptional de-

gree by rain-forest vegetation and a thick mantle of postglacial pyroclastic depos-
its. The pyroclastic deposits are mapped separately only where they are unusual-
ly thick near source vents (units Qmet, Qmea, Qsca, and Qscb) and (or) where
the underlying bedrock is extensively covered (unit Qecrp). Outcrops, located
from a low-flying helicopter, were found mainly in creek beds, where typically
10 to 100 m?2 of rock are exposed. Contacts, which were rarely seen, were
drawn between outcrops of different lithologic types and along photointerpreted

flow boundaries where possible.

The degree of confidence in such contacts is

least where exposures are far apart and where the morphology of flows is most
obscured by pyroclastic deposits; the area of least confidence is indicated on the
map by the diagonal pattern. Because of the reliance on photointerpretation,
the present map is conceptually similar to the map presented by Brew and others
(1969). The main difference is that in seeking all outcrops in the interior of the
island, we have added nearly 200 stations (fig. 1) of which about 150 have yield-
ed bedrock information. We have 85 new, major-element analyses and 150 new
thin sections that we incorporate with all previously published petrographic and
chemical data in this report.

Our rock classifications are based wholly on chemical composition (table

1). Our classification scheme is slightly modified from Le Bas and others (1986);
namely, we have shifted the upper and lower boundaries of the basaltic andesite
field from 57 percent to 56 percent silica and from 52 percent to 51 percent sil-
ica, respectively. The new field boundaries coincide better with natural breaks
in the distribution of the silica content of our samples (fig. 2). According to the
field boundaries of Irvine and Baragar (1971), both calc-alkaline and marginally
tholeiitic compositions are present (fig. 3).

Potassium-argon ages were determined for 17 whole-rock samples from 15

localities in the Mount Edgecumbe volcanic field. Potassium oxide measure-
ments were made by flame photometry following lithium metaborate fusion and
dissolution (Ingamells, 1970). Argon (Ar) analyses were made by isotope dilu-
tion using equipment and techniques described by Dalrymple and Lanphere
(1969). Potassium-argon ages and analytical data are given in table 2. Duplicate
Ar measurements were made on 13 samples, and a weighted mean age was cal-
culated for these samples where individual ages were weighted by the inverse of

their variances.

Calculated ages for most individual measurements have large

uncertainties because of low percentages of radiogenic 40Ar, typically less than
3 percent, and because of the young age of the lava flows.

Source vents of the nonglaciated lava flows and pyroclastic deposits obvi-

ously define a northeast-trending, linear zone that we infer to be the surface ex-

pression of a regional fracture.

Sources of the older deposits are less readily
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identified, owing both to glacial erosion and to the absence of cone construc-
tion by the low-volume, fluid lava flows. Probable older vents are marked by
three hills: (1) 1 km west of Mud Bay at the north end of the volcanic field,
(2) approximately midway along a line between Crater Ridge crater and Port
Krestof, and (3) immediately north of the mouth of Freds Creek. Other, pos-
sible older vents include the two small outcrops of the andesite lava flows and
domes(?) (unit Qaf), the outcrop of older plagioclase basalt flows (unit Qbpo)
at the north end of the volcanic field, the isolated exposure of olivine basalt
flow (unit Qbo) 1 km north of Neva Bay, and the several outcrops of the ande-
site lava flows of St. Lazaria Islands (unit Qsla) off the south shore of Kruzof
Island. Clearly most of the volume of the Mount Edgecumbe magmas was erup-
ted from vents located along the main fracture; nearly all of the magmas in the
field with more than 56 percent silica were erupted from such vents.

REFERENCES CITED

Berg, H.C., and Hinckley, D.W., 1963, Reconnaissance geology of northern Ba-
ranof Island, Alaska: U.S. Geological Survey Bulletin 1141-0. 24 p.

Brew, D.A., Muffler, L.J.P., and Loney, R.A., 1969, Reconnaissance geology of
the Mount Edgecumbe volcanic field, Kruzof Island, southeastern Alaska:
U.S. Geological Survey Professional Paper 650-D, p. D1-D18.

Dalrymple, G.B., and Lanphere, M.A., 1969, Potassium dating: San Francisco,
W.H. Freeman and Company, 258 p.

Ingamells, C.O., 1970, Lithium metaborate flux in silicate analysis: Analytical
Chemica Acta, v. 52, no. 2, p. 323-334.

Irvine, T.N., and Baragar, W.R.A., 1971, A guide to the chemical classification of
the common volcanic rocks: Canadian Journal of Earth Sciences, v. 8, no.
5,p. 523-548.

Johnson, B.R., and Karl, S.M., 1982, Reconnaissance geologic map of the west-
ern Chichagof and Yakobi Islands Wilderness Study Area, southeastern
Alaska: U.S.Geological Survey Miscellaneous Field Studies Map MF-1476-
A, scale 1:125,000.

Kosco, D.G., 1981a, Part 1, The Mt. Edgecumbe volcanic field, Alaska: An exam-
ple of tholeiitic and calc-alkaline volcanism; Part II, Characteristics of an-
desitic to dacitic volcanism at Katmai National Park, Alaska: Berkeley,
University of California, Ph.D. dissertation, 249 p.

———, 1981b, The Mt. Edgecumbe volcanic field, Alaska: An example of tholei-
itic and calc-alkaline volcanism: Journal of Geology, v. 89, no. 4, p. 459-
4717.

Le Bas, M.J., Le Maitre, R.W., Streckeisen, A., and Zanettin, B., 1986, A chemi-
cal classification of volcanic rocks based on the total alkali-silica diagram:
Journal of Petrology, v. 27, no. 3, p.745-750.

Loney, R.A., Brew, D.A., Muffler, L.J.P., and Pomeroy, J.S., 1975, Reconnais-
sance geology of Chichagof, Baranof, and Kruzof Islands, southeastern
Alaska: U.S. Geological Survey Professional Paper 792, 105 p.

Myers, J.D., 1979, Geology and petrology of the Edgecumbe volcanic field,
southeastern Alaska: Transform fault volcanism and magma mixing:
Baltimore, Maryland, The Johns Hopkins University, Ph.D. dissertation,
205 p.

Myers, J.D., and Marsh, B.D., 1981, Geology and petrogenesis of the Edgecumbe
volcanic field, SE Alaska: The interaction of basalt and sialic crust: Con-
tributions to Mineralogy and Petrology, v. 77, no. 3, p. 272-287.

135°35'

=)

AREA OF MAP

AT
&) ) AN
E ¢
i

o?

Interior—Geological Survey, Reston, Va.—1989

Geology by D.A. Brew, 1981-86; D.E.
Champion, 1985-86; M.A, Lanphere,
1985-86; and J.R. Riehle, 1981-86

Manuscript approved for publication,
April 6, 1988

57010'f-

SHELIKOF BAY

57°05'

57°00

136945°
T

136935’
T

Q

2 4 KILOMETERS
B ]

27

=

Figure 1. — Locations of stations examined on southern Kruzof Island
(some locations represent more than one station). Numbers refer
to samples listed in table 1 and (or) stations in table 2. Geologic
contacts between map units shown.

CORRELATION OF MAP UNITS '

UNCONSOLIDATED METAMORPHIC AND

MISCELLANEOUS INVESTIGATIONS SERIES
MAP 1-1983

Table 1. — Major-element analyses of samples representative of the volcanic map units, Mount Edgecumbe volcanic field, Alaska

[Analysis in weight percent. Analysts: A.J. Bartel, E. Brandt, P. Klock, S. Macpherson, R.V. Mendes, S. Neil, K. Stewart, J. Taggart, J S. Wahlberg, U.S. Geological Survey.
Methods: X—ray fluorescence for all species except FeQ, which is by titration. n.d., not determined)

DEPOSITS PLUTONIC ROCKS VOLCANIC ROCKS AND DEPOSITS Map unit Qerd Qcerp Qmet Qmea Qmed Qsma Qsca Qscb, orange Qsch, gray Qerr Qmec
r | Major Sample no. 1 2 3 4 5 6 7 9 10 " 12 13 14 15 : 16 17 18 19 20
'—lﬁ '—I_] 1 element [ Field no. 82Rj145 82Rj147 |81Rj060h 81Rj084c |B2Rj124 81Rj075a [ 83Rj284 62Db446 | 81Rj044 | 86Rj013 | 81Rj070e 83Rj280e |B81Rj073a 83Rj280c |81Rj073a 83Rj280c [85Rj001 85Le015a|81Rj064a 84Rj032al
- Deposits and rocks in glaciated area————————> ~<——Deposits in nonglaciated area——— §i02 630 632 664 67.5 641 645 594 595 574 545 567 56.1 442 a8 522 517 705 709 589 50.2
Aly04 16.6 16.5 15.4 15.0 16.8 16.1 17.7 175 17.6 189 18.1 17.7 21.8 209 185 18.6 145 14.5 178 179
B = Fey05 114 119 096 097 159 1.32 370 1.2 141 150 330 1.98 7.2 7.59 3.26 4.06 0.85 105 165 1.69
Qs I HOLOCENE FeO 393 394 2.32 2.26 274 284 254 47 518 600 3.99 5.85 307 1.00 £an s 297 2940 4o bl
—HOLOCE MgO 257 268 052 053 094 101 348 36 441 410 238 373 4.32 3.39 5.10 5.06 058 043 313 328
il Cca0 533 535 210 2;: 3.117: 325 673 68 728 874 547 7.53 7.61 6.27 9.31 9.07 2.27 213 659 6.77
Na,0 3.99 3.96 439 L : 4.36 413 4.2 3.80 3.60 4.03 374 2.49 2.4 3.38 3.47 453 4.93 3.96 4.13
K20 135 133 209 1.99 166 1.7 091 081 074 048 090 0.81 0.14 0.09 0.39 0.35 2.76 236 098 0.92
TiO, 066  0.66 040 0.39 060 064 073 074 0s4 098 1.20 107 1.31 117 118 1.10 0.35 034 082 0.74
P20g 020 018 009 0.1 020 0.9 028 032 020 032 046 0.36 0.37 0.40 0.33 0.35 0.10 009 028 0.29
MnO 0.08 0.08 0.06 0.05 0.06 0.07 0.10 0.12 0.1 0.13 on 0.13 0.12 0.08 0.18 0.19 0.05 0.06 0.09 )
Qsma Qcrp Qmet H0t n.d. nd. nd. nd. nd. nd. nd. 0.39 nd. (0.48) nd. n.d. nd. nd. nd. nd. (0.47) 0.23 n.d. g_f,’?
- 2(2)0— n.d. n.d. nd. "-‘;- n‘:. n.:. n.d. 0.09 n.d. 0.11) “-:- n.d. n.d. n.d. n.d. n.d. (0.05) 0.07 n.d. nd.
ostgla 2 n.d. n.d. .d. n.d. nd. nd. nd. <.05 n.d. (0.04) nd. .d. nd. d. d. .d. (0.12) .32 n.d. .d.
Loi2 0.56 0.71 2.41 4.16 3.88 353 0.61 nd. 0.63 0.85 3.26 :.03 7.61 1;_8 8.79 ;‘.44 0.58 8.21 1.28 ;‘;4
TOTAL 99.5 99.8 99.1 99.3 100.1 995 100.3 100.0 995 100.1 99.9 100.0 100.2 99.6 100.1 100.4 99.4 99.8 99.7 100.0
™ gﬂap tlmh 02c1ra 5 Qbpy % ¥ Qcea = Qsla Qbah Qbal Qaf Qbpo Qbas Qbo
& ajor | Sample no. 25 27 28 29 30 31 32 33 34 35 361 3 38
1615 ka on element | Field no. | 84Rj013a | 84Db023a B4Rj001a [85Le014 84DbO13b |85Le022a B6Rj019 [85Le008a 85DbO15a | B84Rj014a 84DbO37a |85Db010a B4Rj012 | 84Db019a 85Le004a | 61Db725 | 84Db026a B4R011b
28t8 ka|e = Si0 57.2 496 495 61.8 61.1 562  57.0 548 55 5 53 57 562 5
Allzg):, 17.9 16.2 16.0 16.7 16.8 17.9 18.1 18:8 17:1 ?:7 17:; 16:; 16:8 :gg 13; ?;? :gg 1?;
Y . 36+7 ka Fe0q 1.84 2.03 233 184 2.46 122 094 2.33 157 1.60 356 1.98 2.02 223 1.82 20 1.88 279
Unconformity 45463 k ; FeO 5.74 8.06 806  4.68 401 607 604 5.43 6.24 6.35 5.20 6.95 6.96 6.98 6.65 6.1 102 7.01
49%35 ka e - ! — QUATERNARY MgO 2.84 6.96 6.99 2.21 g.so 412 320 402 457 4.61 477 2.69 353 6.76 6.92 65 713 9.34
x s . Ca0 7.21 1.2 1.1 5.49 .46 8.07 7.40 8.59 8.36 8.93 8.98 6.54 6.98 1.4 1.6 10.2 10.6 10.6
Qm“ rPLEISTOCENE Na 0 4.09 3.33 3.36 472 4.65 357 3.60 3.69 3.38 3.68 357 415 396 3.30 3.21 33 314 2.44
) K,0 0.86 0.20 021 116 113 098 117 059 1.09 0.49 0.49 1.01 093 0.18 0.16 025 022 0.15
Qcea Ti0, 1.07 1.60 166 099 097 094 102 0.98 1.1 1.04 1.16 144 1.35 1.43 119 11 1.68 0.97
87+5 kale P05 0.36 0.26 0.30 0.40 0.40 0.31 0.32 0.35 0.37 0.36 0.36 0.41 0.40 0.25 0.20 0.34 0.17 0.12
95426 k MnO 0.12 0.17 018  0.10 0.10 012 012 013 0.13 0.13 0.15 0.15 0.15 0.1 0.14 0.16 021 0.16
i+ a H0* n.d. nd. nd.  (011)  nd (053)  (0.62)  (0.25)  (0.64) nd. nd. 004  nd. nd. (0.14) 051 nd. nd.
H20 n.d. n.d. nd.  (001)  nd. 012 (013  (021)  (0.15) nd. nd. 0.08)  nd. nd. (<01) 0.10 nd. nd.
02 n.d. nd. nd.  (0.06)  nd. 003) (006  (0.12)  (0.09) nd. nd. €02  nd. nd. (004) <05 nd. nd.
137442 ka Lo12 0.58 0.85 081 056 0.67 0.95 0.97 0.89 0.94 0.70 0.99 0.70 1.06 0.75 0.67 nd. 1.02 261
+
;g g;g; i: TOTAL 998 1005 1005 1006 1000 1005 999 1006 1003 1001 1002 1004 1003 1006 1009 1000 1008  100.0
313%+14 ka . 1 From Brew and others (1969).
. 2 LO;;J?rs)s‘:'our;;%n;iT_rz;?alur is cofrre(;tef:: for o)fidation o': FeO t: Feng:l, .anc: compri:;onlv volatiles such as H,0%, H,0™, CO,, F,Cl, SO,. Because H,0%, H0™ , and CO,
— == in , values of volatiles are in parentheses where is also repo I
I 410%55 ka
438*18 kal
- 2 T
ST J J Lava flows Table 2. — Potassium-argon ages and analytical data for volcanic rocks from
566%43, ] Mount Edgecumbe volcanic field, Alaska
611174 ka ca
Unconformity [Age determinations from whole-rock samples]
7 FHRRORY Station ro. 1 Map unit K20 (wt %)2 o s%ar:\c;‘;lg“;de ‘gﬁgnxgd";eg:n
AND S 20 (wt. =
CRETACEOUS ] s “OArgg(mol/arx10713) | ©Argg®) | (1030 3 | (103yn 4
1k-Ar ages shown in thousands of years B. P. are from table 2. 9 Qmed 1.030 *0.007 0.1430 C.71 95+15
(85ALe018) 0.9692 337 65 +30 21413
- = 9 Qmed 0.770 +0.003 0.7668 2.69 69 £ 23
2 (86ALe014) 0.4886 151 44£25 58 +17
|
. . o
DESCRIPTION OF MAP UNITS Andesite lava flows and breccias of Mount Edgecumbe cone (Pleistocene) — < = (asA}jemac) i el 3‘2‘]’33 3“3’1 }31; 1615
Medium gray or grayish brown, locally vesicular, commonly having near- [ ' : .
UNCONSOLIDATED DEPOSITS horizontal platy foliation. Subseriate porphyritic or glomeroporphyritic; = 18 Qerr 2.483 £ 0.009 1.002 2.10 288
trachytic or, less commonly, hyalopilitic groundmass with rare brown T — AL
Qs Surficial deposits (Holocene) — Consists primarily of alluvial, colluvial, and tidal- glass. Phenocrysts are plagioclase, 20-35 percent; clinopyroxene, 3-6 per- w 21 Qcra 0.950  0.005 0.6700 0.60 49435
flat deposits. Poorly sorted deposits of blocks and sand derived by mass cent; orthopyroxene, 3-6 percent; trace of opaque minerals. Plagioclase = | | | { (85ALe001)
movement from adjacent slopes in the crater of Mount Edgecumbe and grains commonly have zones of glassy inclusions. Lava flows high on z 2 . ! = l . 28 Qbah 0.632 *0.002 3951 435+ 62
downslope from Crater Ridge domes. Moderately sorted sandy gravel and flanks of cone probably include younger rootless flows formed of fused E 9 (85ALe008) ' ' 2.942 :?? P36 410456
boulders in stream deposits; moderately to well-sorted sand and (or) gravel air-fall deposits (unit Qmea). Overlain by rhyolite pyroclastic-flow de- ﬁ ! ! | | I | | | 1 :
in beach deposits; silt and sand in tidal-flat deposits posits of Crater Ridge (unit Qcrp). However, basalt and basaltic andesite = Pyroclastic deposits - o, O 0.537 +0.002 07387 0.95 96+ 46
air-fall tuffs (unit Qscb) <50 m thick have nowhere been found overlying O 8 = e L phe s
METAMORPHIC AND PLUTONIC ROCKS this unit, although andesite and dacite air-fall tuffs (units Qmet and Qmea) o 32 Qaf 0.999 +0.003 6.271 27.6 438118
are so thick that older air-fall deposits could easily have escaped detection <8 (GoALem2b)
Prevolcanic bedrock (Tertiary and Cretaceous) — Consists of the Sitka Gray- A = 37 Qbo 0.144 0,007 1.034 0.63 499+ 158
wacke (Cretaceous) and Kruzof Island pluton (early Tertiary). The Sitka Andesite lava flows of Crater Ridge vent (Pleistocene) — Glaciated(?). Gray or 5 (85ALe013) 1.315 1.64 634+ 157 567 £ 111
Graywacke comprises low, glacially scoured knobs of steeply dipping,dark- grayish brown, having near-horizontal platy foliation. Phenocrysts are o deé\&e e .
gray argillite and interbedded medium-gray graywacke; moderate degree of plagioclase, 15-20 percent; clinopyroxene, 2-3 percent; orthopyroxene, g o ey = (85ALe010) Shc . 3‘}332 8'2“3 gigg
contact metamorphism imparts slaty cleavage to argillite. The Kruzof Is- 1-2 percent; trace of opaque minerals. Pilotaxitic groundmass; glassy in- % ® : | 45+ 63
land pluton consists of light-colored outcrops of one- and two-mica gran- clusions common in subhedral plagioclase grains. Although major-element 5 ad o o 40 Qmec 0.821 0.005 0.4102 1.04 /g
ite, granodiorite, and adamellite. (Ages and modified descriptions: Sitka compositions are similar to those of andesite lava flows of Mount Edge- = by - 86RAL003) 0.4944 1.02 42+18 36+7
Graywacke, Johnson and Karl, 1982; Kruzof Island pluton, Loney and cumbe cone (unit Qmec; see fig. 4), lava flows in this unit are inferred ;' 41 Qcea 1.188 £ 0.006 1.567 417 92+6
others, 1975) from photointerpretation to have clearly originated at Crater Ridge. Only 4} (B5ALe009) 1.281 497 759 87 %5
known stratigraphic relations involving unit are with the overlying pyro- e n
: p . . A : 42 ab 0.378 + 0.002 : :
VOLCANIC ROCKS AND DEPOSITS i clastic-flow deposits of Crater Ridge (unit Qcrp) and with the underlying (85ARj005a) & :_Z?;; :_ﬁ ;é;i ;S 313+ 14
older plagioclase basalt flows (unit Qbpo) qne =~
Dacite lava flows of Crater Ridge crater (Holocene) — Dark brownish gray, vesic- oy (85A4|_3e012) . YRS gg:gg :-g 138+ 60
ular to diktytaxitic, plagioclase-phyric. Mainly massive but has local vague Qcea | High-silica andesite lava flows of Cape Edgecumbe (Pleistocene) — Sparsely por- ' ) i ek
flow foliation. Forms hummocky topography (flow tops?). Subseriate phyritic, thinly plated, dark-gray flows forming seacliffs as much as 60 m 2 . ! L 1 L L 1 1 L 34 fho Di2825:0.002 1839 5.09 551+ 54
porphyritic; foliated microcrystalline groundmass. Phenocrysts are plagio- high. Local red blocky zones midway up some seacliffs are probable flow 45 48 51 54 57 60 63 66 69 72 5 {855iLe020) 1.982 3.68 59372 566 + 43
clase, 10-12 percent; orthopyroxene, 1-2 percent; clinopyroxene, 1-2 per- boundaries, implying closely succeeding flows each 15-30 m thick. Phen- 44 Qbo 0.239 + 0.002 1.071 252 3N+
) ) ) 5 S - Y & * 30
cent; opaque minerals, 0.1-0.3 percent. None of the air-fall units described ocrysts are <2 percent (plagioclase>orthopyroxene=clinopyroxene) in SILICA CONTENT, IN WEIGHT PERCENT (85ALe021) 0.9196 359 267 + 44 297 + 27
below overlie lava flows of this unit hyalopilitic to pilotaxitic groundmass. Flow foliation pervasive and highly 45 Qbo 0.208 +0.002 0.3997 1.15 34+
iablo i X v 4 h T . . _ o -208 0. ; ; 134 + 58
{ : y ’ ) i8 I’ana})ll m( orgterg%tlg)n (}Imt l();lez.irlyf O;erth?s th]gh stlhtc'a basaltéc balndemte Figure 2. — Classification of lava flows and pyroclastic deposits of Mount Edge- (Sl Ll %)) 305184 189 51
Qcrp | Pryoclastic-flow deposits of Crater Ridge (Pleistocene) — Pumiceous lapilli are liwab o“llts' uay : 'ta | b 5 22l (as1_st %bp 1)0 DL LRI LD DD cumbe volcanic field; classification scheme slightly modified from Le Bas 46 Qbo 0.217 +0.005 1823 7.02
low-silica rhyolite. Maximum thickness is >80 m on south wall of vent at €s basaltic andesite lava Tlows (uni a and others (1986) ,OXide el normall ’ i ’ . / 583 + 86
: alized to 100 perce 5 (85ALe011) 2172 350
Crater Ridge crater, where at least five major depositional units, some ' . . free basis. e fe s e
having internal stratification, are recognized. Near margins, unit consists - Andesite lava flows of St. Lazaria Islands (_Plelstocene) — Dark-gray lava perva- IRt E ] A P
of only one or two depositional units and is wnly 2-3 m thick. Deposits SlVCl}}’\JO};}te;i tﬁ e?uairiitt'bloclks .rarllg:ing fromblo to 310 csz;lcross. Ssi:nate M:a‘:::‘ ’s‘t“a’: d::;‘;’;;‘::lf: ;‘f";i:‘r"r‘n Z:Zr(:::e r::s
comprise poorly sorted silt, sand, rounded pwmiceous lapilli, and angular pOXphyritic 1o, Myalopilitic, alsojincludes rare biowil glass, LICNOCHYSLS iy 3 A ¢=0581x10-10yr1, Ao =4.962x10-10r1, 40K /K = 1.167x10"% i ati
T dark-gray Vitrophyre i pieces A e Ridge ke plagmclase, 10-20 percent (larger grains anhedral, smalle; _subhedral); oline Eana|yﬁca| preCi\;ion,. 1071%yr 7, 99K/K = 1.167x10" *mol/mol. Errors are estimates of the standard deviation of
incorporated in explosive eruptions. Lapilli and blocks each range from opyrqxene, 2-:4 percent; orthopyroxene, 0-1 per'cent_; olivine, 0-1 percent; For two analyses, weighting is by inverse of variance of individual measurements; uncertainty assigned is weighted standard
10 to 60 percent by volume. Thermal demagnetization experiments indicate sub.ml'croscopm opaque dust. nge§(?) at v.ents implied by concave-down, deviation.
that some beds were deposited at temperatures above 100 °C (Duane radiating pattern of columnar joints in seacliff exposures
Champion, written commun., 1987), implying an origin as hot pyroclastic ; . X )
flows; however, unit includes some rhyolite air-fall beds. Mapped margins - Basaltic mﬁleﬂte lava ﬂo‘f"s (Ple1stocene? — Thinly plated, dark gray, nearly e
are approximate and gradational and are based partly on photointerpreta- aphyric. Locally vesicular. Porphyritic; trachytic microcrystalline ground- J J
tion. Unit overlies the dacite air-fall tuffs of Mount Edgecumbe (unit mass. Phenocrysts are plagioclase, 8-10 percent; clinopyroxene, 0-1 per-
Qmet) cent; olivine, 0-1 percent; opaque minerals, 0-2 percent. Unit crops out 12.0 FerO3 =
mostly on southwest shore of Kruzof Island, but true extent is uncertain
Qmet | Dacite air-fall tuffs of Mount Edgecumbe (Pleistocene) — Pumiceous lapilli and because mapped contacts ‘jVith the underlying older plagioclase basalt lava
ash. Lapilli are >75 percent glass by volume and are yellow, pale orange, flows (unit Qbpo), overlying lava floyvs of Mount Edgecumbe cone (unit b =
or pale brown when dry. Deposit is compacted and agglutinated into Qmec), and the underlying(?) high-silica basaltic andesite lava flows (unit
dense gray and red bands of vitrophyre on rim of Mount Edgecumbe, Qbah) are largely photointerpreted -
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thjckl;ess beyondsichis FE i gx;ample niE bs 15,4 thi'ck ¢ Shelikof %lacml t1)11; as mapped, also includes small outcrops of prevolcanic bedrock L I
. s contact; Tor , i unit pv) One small outcrop of olivine basalt is found on west shore of
Bay along major distribution axis of fallout, where unit is covered by Kruzof Island, 2 km north of Neva Bay. A tuff containing lapilli of vesic-
pyroclastic-flow deposits of Crater Ridge (unit Qcrp). Unit is absent from ular hyalopilitic basalt crops out 1 km south-west of head of Port Krestof oA m
steep slopes on nforth and west flanks of Mount Edgecumbe owing to ero- on east coast of Kruzof Island; tuff contains marine macrofossils and ben- 1E met
sion during and after deposition. Phenocrysts are plagioclase) orthopyrox- thic foraminifers that imply a Pleistocene age and water depth of 50-100 ! LR 9 4
ene=clinopyroxene>opaque minerals>apatite m (William Sliter, written commun., 1985). Lava-flow textures range be- R Gep ol : Qo
. i 1 : ; . tween (1) medi ray, i i i itic, fi in- I o %
Qsma | Basaltic andesite lava flow of Shell Mountain (Pleistocene) — Postglacial, heavily & dia(ba)sic cg::t:ﬁii}; ;‘;?ﬁrg:sgl?;'g \gf:;ul(a)lr:;t?odl]k 8)’;?:22;;;?0%;2 a\ 3.0
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vegetated, an< poorly exposeq Three samples are a=11 porphyntlc, totg} gioclase (50-60 percent), olivine (15-25 percent), subophitic clinopyrox- 69— ol
phenocrysts <15 percent (plagioclase) orthopyroxene=clinopyroxene»>oli ene (15-25 percent), and trace of opaque minerals and (2) dark gray I I l ' I I +
vine) in very fine grained, microvesicular groundmass. Blocks of probable . i et s : 2 = | !
flow carapace overlie unmapped air-fall beds of andesite, basaltic andesite, ves;cula:, BRrp h yelide b ‘hyalopmtlc, CO{lt.alnlng 3 0'10(.) PRIGEnt mlnel:al g ] 1 7
and basalt apilli (untis Osen and Qseh) grains of plagioclase ) clinopyroxene=olivine. Such wide textural varia- 8 MgO
tion may reflect varying depths of exposure of multiple flows following & e3f— ; —] 275 T T T T T T T T T :
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Andesite air-fall tuffs of Mount Edgecumbe (Pleistocene) — Red-brown and dark- glacial erosion. Marginally tholeiitic by chemical criteria (fig. 3) & & e Qbo —
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compacted and agglutinated air-fall deposits. Intruded(?) by andesite ‘ 4 H : e ! N = 2 w 1050~ _‘
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oyfoxens, 2<5 neroent: cllabByiORERG, 12 peroents Bpaque minstels f:e_nt. Morphologlcally fresh flows bavmg pressure ridges and columnar ;N 3 n g 9.0}
0.1-0.2 percent. Glassy inclusions common in zones in plagioclase grains; J(:fmts. hke. those of the younger plag%oclase basalt flows (unit Qbpy), but Rypi™ 3 z 2o B £ A
plutonic inclusions ranging from <1 to >30 cm across also common i differing in that (1) groundmass grains of this unit (0.1-0.3 mm) are lar- z e
ger t.han those of the younger unit (£ 0:2 mm or glassy), (2) abundance of b= A = ’g 17.50— - & 75 Qbpy, Qbpo -
_ Andesite dome of Mount Edgecumbe (Pleistocene) — Porphyritic, holocrystal- blagioclaso phenocrysts ranges more widely in samples of this unit (5-35 ) % Qb
) A . S as
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pearance in outcrop. Locally vesicular. Phenocrysts are plagioclase, 10- ;) v1n1:=, N 3un ST R T pRUROS 1L Mo SR B L ,% i« 8 Al 7
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opaque minerals 0.1-0.% percen.t. Gl"ams mainly Sl:lbhedrz}l but mcll_lde - High-silica basaltic andesite lava flows (Pleistocene) — Dark gray; local bands of (FeO +.9 FepO3)/MgO CONTENT, IN WEIGHT PERCENT NORMATIVE An, IN MOLECULAR PERCENT 45— Qmed, Qmec, Qcra —
some that are rounded; glassy inclusions common in plagioclase grains. : F 3 e
GrounHmaEs SRS RS T 050, g sooess vesicles. Flow foliation near-vertical to concave-down semicircles that
. . range from 10 to 20 m across in seacliff exposures. Minor rubbly, red- REOI BRo08 3 Qcea  _Qerd
A . i . e . gray zones are presumably flow tops. Porphyritic and holocrystalline; 0= Qscb (orange) Qscb (gray) o =
Andesite air-fall tuffs (Pleistocene) — Postglacial. Uinit consists of dark- to med- : A Roden gray
ium-gray and grayish-brown, blocky, scoriaceous andesite lapilli, As map- graciloytlc gr8u3ndmass. ‘Ph_er}ocrysts are plagioclase, 10-15 percent; clin- Qaf- @/ s
ped, unit consists of beds>50 m thick that comprise scoria cones at vents. i LA I.Jercent; Orthopyroxen.e, DL DRXS L 1'5}—
Unmapped outcrops of unit <50 m thick locally overlic basalt and basalt- oERdussainstaly; 2.4 pergent.  Blastioally: dBfSmuRd Sl parially s 2 b ot
ic andesite air-fall tuffs (unit Qscb) which were erupted from other, adja- ?eltﬁd plutonic rock, which has glassy rims on mineral grains, found. in "
cent vents, Mapped margins of unit arbitrarily piaced B oF rofleE each exposure on south shore of Kruzof Island 2 km west of Shoals Point 0 | | | | | 1 | \
although deposits range from 10 to 50 m in thickness beyond map- . :
ped coitact 4 b i Al i 3 e P Andesite lgva ﬂ1c1>ws and domes(?) (Pleistocene) — Poorly exposed, widely scat- wols T T T T T T T T T
ered small outcrops. Dense, hard, dark gray; well-developed banding and '
Ao 3 Sy S Tholeiitic Qo
Basalt and basaltic andesite air-fall tuffs (Pleistocene) — Postglacial. Unit differs f)olilgaigglr-:ﬁe Sl;bfgnzt:r;?.&? hériﬁé%yprgo?;:tlg gsrgundmasi. P?&nocryStS ate EXPLANATION L e
fro the andesite ai fall £f! H 5 R 3 y " ¥ X , VD=2 percent; O opyroxene < Qscb (orange) 10.5 }— T
e 0.5 pecen; opuaus mineraly 12 prsent; raxe obine(h. SotsCio: o
plyrc_)xene and orthopyrqxene grains have reaction rims; small plutonic in- dZ{,ﬁﬁ.!f“'c
Qerr Low-silica rhyolite domes of Crater Ridge (Pleistocene) — Dark gray, commonly cFuS(1)0+n;1§ommon, arsinallytHO S A0 b.y 8i02(F e0+'9Fe%o3)/ MgO and i R e {
— fractured, having scattered vesicles and (or) near-vertical foliation. Spar- Slo:ma'.civeeigari-lyt%c? r;gl\(]?igO;)Kzo) relations, but calc-alkaline by Al;O3-
sely.porphyrmc; p110tax1t1f:, rq1crocrystalhne groundmass: Phenocrysts are 76— ]
plagioclase, 3-10 percent; clinopyroxene, 0-1 percent; orthopyroxene, - Low-silica basaltic andesite lava flows (Pleistocene) — Dark gray, thinly plated
0-1 percent; rare opaque minerals. Andesite lapilli that may be unmapped locally coarsely vesicular. Columnar joints 0.5 to 1 m in diameter, Por-
gll:fsf:;: rfj‘lso :} Sdoegsti?su:)kf %ﬁairel?eksﬁiz :lgl.xf::iltl gljf; )(I;I‘:gﬂ?esif;)i?nd thick pryo- phyritic, holocrystalline; very fine grained groundmass. Phenocrysts are. Catcalkaline Bif- | Seeiomage) —
% plagioclase, 2-15 percent; clinopyroxene (pigeonite?), 2-4 percent; olivine
} ! 1-3 percent; opaque minerals 3-5 percen ’
- Younger plagioclase basalt flows (Pleistocene) — Postglacial(?). Exposed mainly ——— T Pl ® t 451 Qmet =
in intertidal zone near mouth of Freds Creek southward for 3 km, where AR i 3 : : :
flows engulf glacial erratics now comprising pebble-boulder beach deposits. NANANR e gﬁ%ﬁéa“s,tslzrg?&sisre; t}?; ir)?ccek tf;c))(ﬁglslmfgizﬁd mg(r:gxsg'loilc exl_)tressmn i
Morphologically fresh, dark-gray flows having 1 to 3 m of relief on their 2 il ek G it g ]
upper surfaces, pressure ridges that range from 10 to 20 m across, ropy ?—— Contact — Queried where gradational and (or) photointerpreted a -
structures, small lava lakes, and columnar jointing ranging from 10 to 30 15 | 1 | | ol N |
cm in diameter. Vesicular; vesicles, locally as much as 35 percent of rock, sesseeneeenen - Photointerpreted morphologic boundary of lava flow ‘ 48 51 54 57 60 63 66 s|9 712 75

define bands. Individual to clustered plagioclase laths prominent. Glom-
eroporphyritic; holocrystalline to vitrophyric; groundmass grains <0.2 mm.
Phenocrysts are plagioclase, 25-35 percent; olivine, 1-3 percent; clinopyr-

———» Direction of lava flowage as inferred by photointerpretation

Nap0 + K0

MgO

SILICA CONTENT, IN WEIGHT PERCENT

oxene, 0-1 percent. Overlain (?) by unmapped basalt and basaltic andesite
air-fall beds <50 m thick of unit Qscb

! Classification of rock types based on chemical composition (table 1); age of
units based on potassium-argon age determinations (table 2).

)"l“k Linear ridges inferred to be lateral moraines — Tick marks on side of glacier

Figure 3. — Classification of lava flows and pyroclastic deposits of Mount Edgecumbe volcanic field as calc-alkaline or thol-
eiitic. Samples normalized to 100 percent on volatile-free basis. Field boundaries from Irvine and Baragar (1971). See
“Description of Map Units” for identification of map-unit symbols.

Isopachs of aggregate thickness of air-fall pyroclastic deposits — Contours in
meters. Deposits comprise numerous beds, basaltic andesite at base,
overlain by andesite, dacite, and low-silica rhyolite at top
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Figure 4. — Silica content versus selected oxide content showing grouping by

map unit§ of Mount Edgecumbe volcanic field. Dot, lava flow; triangle,
pyrpclastlc deposit. Samples normalized to 100 percent on volatile-free

Eams. See “Description of Map Units” for identification of map-unit sym-
ols.
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