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621%(1;‘@30{ 4100%5‘- (NABISNA A-l) 1. R.23E % 200 B | . 6700Q0 FEET 143°00
L /Qca ‘ s T o o als 2 IS 6200 CORRELATION OF MAP UNITS Border volcanic and volcaniclastic rocks
\ OCO 3 oo"o < OCO %4000 TN SURFICIAL AND GLACIAL DEPOSITS Chiefly undam_ed lava flows from a volcanic complex whose center apparently is in Yukon Territory,
= T o= b e ° o | S —— e — Canada, afew kilometers east of the Alaska-Yukon border
6873000m. NS oY N P 15~ o% 0% 6 0 L o 309?@:‘.3 :’?I‘;Z - OOOQS" o Qfg; ° Qagoo Holocene Tbpa | Porphyritic andesite flows (Tertiary)—Very extensive and thick (as much as 300 m)
T2n] S 06 < 3 a3 if:fooo Qoal owl L QUATERNARY two-pyroxene andesite lava flows that exhibit well-defined vertical columnar
o o S BT T8 o - ————— ¢ Pleistocene jointing. Rock is coarsely porphyritic containing 30-50 % phenocrysts of
QRN %@‘Q’go .'..'_QW_{Q'..'; plagioclase, clinopyroxene, and orthopyroxene. Presence of minor lithic clasts and
SONYA CREEK SHIEL D VOLCANO association W|th.ar.1dest|c agglutlpat&e (unit Tha) suggest that some of these lavas
i : may also have originated as agglutinates
Intracaldera(?) rocks Ring fracture(?) rocks - Shield rocks BORDER Tba | Andesite agglutinates (Tertiary)—Locally extensive 2-pyroxene andesite agglutinates as
m V%‘b%ﬁ’\gc much as 30 m thick. Rock contains lithic clasts and, locally, streaks of glassy
Tsdi Ti = fiamme. Unlike the associated columnar-jointed flows (unit Tbpa), the agglutinates
= . - Uzt & e are only sparsely porphyritic, containing 4-8 % phenocrysts of plagioclase,
e *20Ma [* Tp - clinopyroxene, and orthopyroxene
Twl ' Tsb - Volcanic and volcaniclastic rocks, undifferentiated (Tertiary)—Sequence of
_ E‘P interlayered flows and lahars, chiefly of andesite composition (57.6-60.3 % SiO,;
""" 4& @ map nos. 23 and 24, Table 1), and, locally, volcanic gravel and conglomerate. Upper
part of unit overlies the dacite dome field and associated rocks (unit Tdh), but lower
A part of unit appears to be intruded by dacite porphyry (unit Tdh), hence may include
_ rocks of the older Rocker Creek lavas (unit Trl)
Wranadll Unconformity T Dacite dome field and associated subvolcanic rocks
La,% ) YOUNG CREEK Dﬁc'illgist%l\élEAl?ElgD Td'/ Dacite porphyry and andesite dikes,.undifferentiaFed (Tgrtjary)—ChiefIy dacite
VOLCANIC ROCKS SUBVOL CANIC ROCKS | TERTIARY porphyry dikes, as much as 10 m wide, petrographically similar to the hornblende-
PPsc -1 bearing dacite domes (unit Tdh). Includes andesite dikes (55.6 % SiO2; map no. 25,
w Table 1) possibly related to the andesitic Border volcanic rocks (unit Thl)
*23 Ma Tdh Dacite porphyry domes (Tertiary)—Broad belt of at least eight coalesced endogenous
and exogenous dacite domes that extends more than 19 km around and under the
N - Tdqd Sonya Creek shield volcano. The dacite (65.8-66.3 % SiO,; map nos. 26-28, Table
*19Ma 1) is coarsely porphyritic containing as much as 30 % large (as much as 5 mm)
‘ 7 A~ ~~~—Unconformity phenocrysts of plagioclase and locally highly altered hornblende. A K-Ar date of 23
S Y ) ROCKER CREEK Ma (Map Iett_er B, Tableg) was obtained on hornblende from a dome overlain by
3 29 72(325\% : VOLCANIC ROCKS S_onya Creek Intrat?aldera(.). rocks . . . .
s AN /L7°°° N A\ Tdr Rhyolite domes (Tertiary)—Light-colored, fine-grained rhyolite (75.3-75.8 % SiOy;
1 / R map nos. 29-31, Table 1) containing sparse microphenocrysts of plagioclase,
i L AN = %W% > V hornblende, bictite, and, locally, rosettes of black tourmaline
55 > Q73/5~1>:Dj 24 % L *26 Ma Tdqd Quartz dlorlte_(Tertlary)—Ch|efIy medlum-gralrje_d, subheFiraI granular quartz diorite
2 Unconformity (64.1 % SiO,; map no. 32, Table 1) containing plagioclase, quartz, orthoclase,
PRE-WRANGELL LAVA ROCKS F:Ilnopyrqxene, gnd minor hornblepde and blotltg._LocaIIy highly altered. Variants
include fine-grained plagioclase-rich rock containing small sparse phenocrysts of
TKs < biotite, quartz, and clinopyroxene and dark fine-grained rock containing sparse
- phenocrysts of plagioclase, hornblende, and cIinopyrpxene in afglt){ mi_crocr_ystallin_e
o - | CRETACEOUS _?_:;)(;J)ndma&. Probably mostly subvolcanic and a variant of the diorite intrusive (unit
- Diorite (Tertiary)—Medium-grained, subhedral granular diorite consisting of subhedral
- 1 JURASSIC plagioclase (80-90 %), clinopyroxene (5-15 %) generally altered to actinolite, and
locally minor hornblende and biotite
L TRIASSIC Young Creek volcanic and vol caniclastic rocks
7 =i - Andesite lavas and mudflows (Tertiary)—A sequence of tilted and interlayered
Z85¥s porphyritic to aphanitic andesite lava flows and mudflows that dip 20-30° north. Two
o8 s 2 > ' PERMIAN whole-rock K-Ar determinations on the same sample give ages of 18.6 and 19.1 Ma Figure 1. View to west showing the inferred caldera wall (arrow 1) of the Sonya Creek shield volcano. Intracaldera rocks to left of caldera wall consist of interlayered flows and pyroclastic deposits of map unit Tvu.
L D \*‘“ Pow Pl (map letter C, Table 2). These ages are too young, and probably have been reset, Shield rocks to the right of the wall, consisting chiefly of andesite flows, belong to map unit Tsu. Contact (arrow 2) at base of dacite (Tpf) that fills paleovalley.
'Té N NN WL o) ?:kt):ausez gnit;)s un((j:onformal(jle)(/j ovzrlailn e(tj)ybshielsv Ieltvas of thekScEnya (;rrjzl; vr(])lcano
oy R AN PPsc < out Ma) and is intru and tilt y subvolcanic rocks (unit that are
2 N %\S\ SR / J PENNSYLVANIAN probably 23 Ma or older. Unit has an aggregate thickness of about 1,000 m, but base
;: NN \a% s is not exposed
§\f N :‘R \ LN AR Rocker Creek volcanic and volcaniclastic rocks
b ! N Q 2 NN Trr Rhyolite dome (Tertiary)—Small light-colored dome or shallow intrusion that is locally
\R‘ A\ N N highly brecciated. Rock is fine grained and chalky and contains occasiona quartz
SN N = DESCRIPTION OF MAP UNITS Eyes ) . . . .
AV Ik = %{ o) s - Rhyolg;e vI(;IStcgnlftl:lastlc r(;clfs (lTert|aryé?L|ght-go£rid ezroc:\skt)lc ftI)O\A(s and at;]phrert]
& : \ o roclastic flows contain glassy and fine-grained breadcrust bombs in an ash-ric
{ e Gy o s SN ( SURFICIAL AND GLACIAL DEPOSITS matrix. Source is probably the rhyolite dome of unit Trr
ki o L7 i ) Qal | Alluvium along streams and in fans (Holocene)—Mainly in active flood plains and Trl Rocker Creek volcanic and volcaniclastic rocks, undifferentiated (Tertiary)—Chiefly
B B Ty N PN [l dljll s i lowermost terraces of major and some minor streams and in larger active fans. dark basalt to andesite lava flows (47.5-60.4 % SiO,, map Nos. 34 and 33, Table 1)
FUSS: & ¢ Larger fan margins are outlined by fine dots. Chiefly stratified silt, sand, gravel, and minor interlayered mudflows and maroon to dark-green volcanic siltstone,
n&ST ‘7 e i' § % and boulders _ _ sandstone, and pebble conglomerate. Unit has been structurally deformed; bedding
%W e RN = X Qoal | Older alluvium (Holocene and Pleistocene)—Mainly outwash related to Alaskan dips 20° to the southwest. A whole-rock K-Ar age of 26 Ma (map letter D, Table 2)
.‘é\/\J\,\/ 7 “\},,‘v > glaciation and possibly younger phase of Wisconsin glaciation. Chiefly stratified was obtained on a basalt lava flow
i; = 52 ";"" N S silt, sand, gravel, and boulders
\\M.\ S %\7\%@- e Q & lesss, : Qca Colluvium, undifferentiated (Holocene and Pleistocene)—Chiefly talus, but also PRE-WRANGELL LAVA ROCKS
L\ 3 i - |nclu_des deposits of small I_ands_lldea rock glaciers, other products of mass- Exposed chiefly in the northeast corner of the quadrangle and locally underlying Wrangell Lava
i\’b A =S vyastmg processes, and alluvium in small fans and cones. Chiefly poorly sorted rocks in the northern half of the quadrangle. With the exception of unit TKs (continental sedimentary
== 5 ARl v © % 000 o Sl.t' sand, gre_lvel, and boulders . . rocks), only limited sections of the map units are exposed. Mapping and description of most units
= ¥ DOgZQi:go Landslide deposits (Holocene and Pleistocene)—Includes large slump and debris modified from MacK evett (1978)
8 ‘ avalanche deposits. Particularly common along steep north flank of mountain
% , escarpment south of Beaver Creek. Slump deposits consist chiefly of masses of TKs Continental sedimentary rocks (Tertiary and Cretaceous)—Predominantly
= volcanic rock as much as hundreds of meters wide; debris deposits are chiefly conglomerate, grit, and coarse sandstone. Conglomerate ranges from clast-supported
e diamicton and rubble massive beds, as much as 5 m thick, to bedded conglomeratic sandstone. Clasts, as
— . "OZQS"OOO Solifluction deposits (Holocene and Pleistocene)—Deposits on low-angle, low-relief much as 20 cm in diameter, consist of rounded to subrounded crystalline rock,
- o slopes at relatively high elevations. Mostly bedrock rubble but may include some gneiss, gray chert, greenstone, and quartz, all Cretaceous or older in age. Sandstone
i s Wisconsin and older glacial drift and grit are generally cross-bedded and locally may consist almost entirely of white
-Qrg x| Rock glacier deposits (Holocene)—Deposits of active rock glaciers exhibiting well- quartz grains or black magnetite grains. Fragments of lignitized wood, as much as 30
—— defined lobate forms. Chiefly angular blocks and diamicton cm long, are locally abundant. In lower Rocker Creek, unit is intruded by several
~Qag- | Alaskan glaciation deposits (Holocene)—Terminal and lateral moraine at base of hornblende dacite sills that are not shown on map. Thickness about 130 m
— small icefieldin sec. 34, T. 2N., R. 22 E. Chiefly diamicton - Klein Creek pluton (Cretaceous)—Chiefly hornblende-bictite granodiorite and quartz
Qwl Younger Wisconsin glaciation deposits (Pleistocene)—Terminal and lateral monzonite. K-Ar ages indicate emplacement age of 105-117 Ma (Richter and others,
moraines of late(?) phase of Wisconsin glaciation. Chiefly diamicton and rubble 1975)
ﬁQWgno | Older Wisconsin glaciation deposits (Pleistocene)—Chiefly ground moraine of - Marine sedimentary rocks (Cretaceous and Jurassic)—Chiefly thin- to medium-
— main(?) phase of Wisconsin glaciation. Diamicton, local gravel and sand bedded argillite and graywacke; the graywacke is typically graded and rhythmically
;.wa_- Fluvio-glacial deposits (Pleistocene)—Chiefly outwash related to main(?) phase of bedded. Metamorphosed to hornfels near Klein Creek pluton (map unit Kkg). Rocks
= Wisconsin glaciation. Silt, sand, gravel, and boulders are part of the informal Nutzotin Mountains sequence (Berg and others, 1972)
Rn Nikolai Greenstone (Triassic)—Amygdaloidal tholeiitic basalt lava flows and minor
>>>>>>> VOLCANIC AND ASSOCIATED ROCKS (WRANGELL LAVA) associated volcaniclastic rocks. Pillow structures common along lower Ptarmigan
. Creek, but lavas are typically subaerial
Sonya Creek Shield Volcano Ph Hasen Creek Formation (Permian)—Chiefly marine argillite and minor sandstone and
Ring fracture(?) related rocks chert, locally fossiliferous. May include some volcaniclastic rocks. Unmapped
Tsd | Dacite dome (Tertiary)—Glassy, dense dacite dome exhibiting well-developed gabbro sills of Triassic age locally abundant. Correlative with the Mankomen Group
columnar joints. Rock is sparsely porphyritic containing phenocrysts (7 %) of ~ (Richter, 1976) to the north in the Nabesna quadrangle
_ plagioclase and altered hornblende Pl Limestone (Per mlan_)—Thln unit (10-30 m) of sand- and silt-rich I|r_n&stone that appears
2810000 P25 % Dacite dike (Tertiary)—Dark, fine-grained dike that is probably related to the dacite to separate sedimentary rocks of the Hasen Creek Formation (Ph) from the
reet By 82950 0" TV L0 Bl TiHe 7 iR e et G 0 v N s AN s Tl e el sl dome (unit Tsd). Dike contains sparse, microphenocrysts of plagioclase, underlying volcaniclastic rocks of the Station Creek Formation (PIPsc). Abyndant
' clinopyroxene, and hornblende crinoid and cli)ral frr?grfnents. Crops :km only in the small block of Paleozoic and .
i i i Mesozoic rocks north of Ptarmigan Lake
i Rhyc:u;ilggn;ic?(ngon‘z:r?:a(fggg&?&'gﬂ;ﬁ%&; ﬁklgﬁ:i?ggt;mggixg PPsc | Station Creek Formation (Pennw?vani an and Permian)—Chlorite-rich amygdaloiglal Figure 2. View to the gouthwest showing the great _thickness of f_IaI-Iyi ng intracaldera lavas (map unit Twl) of the_ Sonya Creek shield volcanp. L_ayas c_)verlie 23 Ma hornblende dacite dome (unit Tdh) and are probably
in a devitrified chalky matrix. The dome, exposed north of Prarmigan Lake, andesitic lava flows and volcaniclastic rocks. Corre ative with the Tetelna Vol canics contemporaneous with the dark andesite plug (unit Tp) to the right of the dome. Ice-capped Mount Sulzer (elevation 10,926 ft), 41 km away, is visible in the left distance.
apparently was endogenous, and it structurally deformed older sedimentary rocks (Richter, 1976) to the north in the Nabesna quadrangle
p— (unit TKs) into which it was emplaced. The plugs exist as small (less than 30 m
in diameter), isolated exposures in shield lavas and mudflows to the southwest of . .
{ hé 02 the dome near the inferred caldera margin Contact—Known, approximate, or inferred ! .
At - “ Tbpa: Ti . N S | han 3 . Table1. Chemical analyses of volcanic rocks fromthe McCarthy D-1 quadrangle, Alaska
61225 2 : L s ° = i S¥ ——"| Andesite and basalt(?) dikes (Tertiary)—Short, generally narrow (less than 3 m Fault—Dashed where inferred, dotted where concealed " i thelebordories o th ocica Anaiveis 1 Ardith 1. Barel. £ Brandt. S, oot K R—
141°2230" 1610 JOO FEET R L2E 20 K23 ¢ (MC ClaL THY C—1) R 23E. R 246 5 ’-496000m-E. 14100 Wlde) dikes that appear to be associated with plugs, flows, and breccias of map yses performed in the laboratories of the U.S. Geological Survey. Analysts: J. Ardith, J. Bartel, E. Brandt, S. , K. Stewart, J. Taggart, --, no analysis made]
units Tsp, Tsf, and Tsb. The dikes are dark, porphyritic, locally aphanitic, and +44bdsd inferred caldera margin—Dashed where inferred, dotted where concealed. Hachures on Rock Unit Twl Twl Twl Twi Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twr Tp The
Base from U.S. Geological Survey, 1959 SCALE 1:63 360 Geology mapped by D.H. Richter, contain phenocrysts of plagioclase and pyroxene inner calderawall Man N 1 2 3 4 5 6 7 8 9 10 1 1 13 14 15 16 17 18
Universal Transverse Mercator projection 1 0 1 2 3 4 MILES 1981, 1984, 1985, 1991, 1995; - Andesite and basalt plugs(?) (Tertiary)—Dark, generaly aphanitic, dense rock " Alluvial fan margin—sh ntact of larger alluvial fans and stream alluvium in unit o
1827 North American Datum e ——— Lo Ratte 1664, 1985, 1005, - p hg D y) il 9 y a »denserock u | an margin—snows co 9 SampleNo.  BAARN-47  BAARNATA BAARN42 BAARN-A2A  84ARN-A2B  84ARN-42C 84ARN-42D BAARNA2E  BAARN-A2F  B4ARN42G B5ARN-45A  85ARN-ASB  85ARN4SC  85ARN4SD  85ARM-4SE  B4ARNM-4IA  B4ARa9 84ARa15
10,000-foot grid based on Alaska ]n-—| = |—(|) ! 2 3 4 KILOMETERS WP Leem’an anc’i M M;anzies’ 1985; Tsf Anden;f:?o(\jvogﬁrgj t WErlan(;;«'i?Ia}S? uglat\rksaphmitic lava flows and interlayered Q2
coordinate system, zone 2 [ CONTOUR INTERVAL 100 FEET S. Preece and R.G. McGimsey, 1991; lapilli tuffs that :\f)erlie fragmeni/al rocks of unit Tsb. May include some basalt —r — Lahar deposits—Locally shown only in the intracal deralavas of Wiki Peak (unit Twl) 50 *3 %30 4 2 200 026 034 oLz 202 %08 %5 8 2 93 021 746 286 83
. NATIONAL GEODETIC VERTICAL DATUM OF 1929 E. Moll-Stalcup, 1995 fl(.)WS . . . L Andesitic tephra deposits—Locally shown only in the intracaldera lavas of Wiki Peak AlLO, 159 17.3 16.4 16.8 15.8 15.8 15.9 16.5 175 17.0 17.7 174 16.9 17.9 17.3 13.2 17.6 147
% Manuscript approved for publication Tsb Andesite and basalt fragmental rocks (Ter“ar}’)_Dark volcanic breccias and (unit Twl) Fe,05 351 4.46 - - - - - - - 1.80 2.89 2.71 387 2.55 0.40 357 2.65
2 December 13,1999 agglomerates, all generally welded, and minor mudflows that are locally _ _ _ _ FeO 431 298 - - - - - - - - 326 413 463 185 238 065 300 579
pal ag_onltlzed. Brecm?s ciontam clasts as n;]uch ash Im in dlamlfter; agglhom_e_rates Strike and dip of bedding and flow layering FeTiO, 8.9 777 816 847 939 598 578 003 8.90 720 542 747 785 592 519 121 6.90 9.08
AR OXMATE MEAN QUADRANGLE LOCATION fg:;?; ;;gﬂirﬁ:;gt?c?gg?; r:S n;n:r%alﬁﬁenmoc?;é]t:s Efo (;)I asg?crf:l i,ag:it\ll?n: il Inclined MgO 5.27 497 6.20 5.98 8.01 152 138 7.05 554 2.86 3.80 493 5.83 231 161 0.28 3.03 9.70
and minor clinopyroxene. Unit appears to form the base of the sequence of lava ® Horizontal Ca0 755 8.10 8.54 8.92 9.85 3.83 3.66 9.85 10.00 6.26 6.83 8.03 7.78 6.05 417 0.82 6.13 9.04
flows and tephraiin unit Tsf Na,0 397 412 359 362 3.69 5.04 511 378 387 430 411 430 380 449 5.04 4.06 445 3.40
Tcc | Andesite cinder cones (Tertiary)—Reddish, oxidized cinder and scoria West of ® o . Sample locality—Single sample locality (dot) and sampled section (connected dots). K0 140 114 083 085 L1 223 230 096 124 170 118 099 121 128 182 423 L1 105
A A Sonya Creek, unit may include thin andesite flows 20 115 Numbers refer to chemical analysesin Table 1 and letters refer to K-Ar agesin Table 2 Tio, 1.34 117 1.08 113 152 1.25 122 146 156 1.09 0.72 115 116 091 0.86 021 0.99 125
Intracaldera(?) rocks P,0s5 042 0.49 0.26 0.26 061 0.40 0.39 048 0.64 033 0.21 0.35 0.34 0.28 0.30 <0.05 031 0.40
FEET HE . EAE;EORS Twl | Lavas of Wiki Peak (Tertiary)—Extensive, thin to locally thick (as much as 35 m), MnO 0L 011 012 013 014 010 009 013 0.14 009 009 012 013 012 009 0.04 011 015
8000 — g3 woor lava flows and subordinate interlayered lahars and lapilli tuffs that show an GEOLOGIC NOTE H,0¢ 029 048 : - - - - - - 028 021 063 050 025 011 07 168
7000 — ? S 2000 aggregate thickness of more than 1,000 m. Lavas range in composition from The McCarthy D-1 quadrangle in the easternmost Wrangell Mountains of south-central Alaska H,0- 055 114 - - - - - - - 0.16 029 059 097 041 011 056 088
6000 — Q @ — ba:j“ to d?c'tiagojo‘e’sf % S'C‘)jZ; rgaptno?_. 1-15, Tal?:e a?( _bst“_t a?lre contains the oldest known volcanic rocks in the extensive subduction-related Quaternary-Tertiary co, <001 0.07 - - - - - - . <001 <001 <001 <001 <001 <001 0.06 0.14
5000 — g 3 L is00 predominantly basaltic andesite and an :ﬂ e Lavas are characteristicaly Wrangell volcanic field (Richter and others, 1990). The quadrangle includes most of the large 20 Ma
i = pllagloclasephyrl'c. containing 12-40 % phenocrysts. of plagloclase, Sonya Creek shield volcano and an extensive 23 Ma dacite dome field that overlies 26 Ma lavas of ' .
4000 —| Oal clinopyroxene, olivine, and *+ orthopyroxene. A flow high in the intracaldera unknown source. It also includes ; Rock Unit Tpf Tsa Tsa Tsa Thl Thl Tdi Tdh Tdh Tdh Tdr Tdr Tar Tdad Ll Ll
. . approximately coeval lavas of unknown age from a source apparently
3000 — | [—1000 S?Ct'on hasawhol_e rock K-Ar age of 20.0+0.6 Ma(mgp letter A, Table_2) . to the east in Yukon Territory, Canada, and older lavasin the Young Creek area. Map No. 19 2 21h 22h 23h 24h 25h 26h 2R7h 19 m:ﬁ 108 85A:9 158 85A:0 A 85AR3148A 85:: 3 85:: » 85A:447A
2000 - - Rhyolite flow(s) (Tertla_ry)—Thch()( (as_ mu.ch as 200 m), light-colored and |ntr|c_at_ely The Sonya Cresk shield volcano, which has had mugh o_f “? e_di fice removed by erosion, may SampleNo.  84ARa35A 84ARa49B 85ARh-14 85ARh-17  85ARh-41  85ARh-70  85ARM-25  84ARh-70  84ARN- - a 2 & & a &
— 500 flow-banded rhyolite (74.6 % SiOz; map no. 16, Table 1) lava containing contain a 10 by 14 km non-explosive caldera (fig.1), which is similar to, but larger than, the non- _
1000 —| - abundant, pristine black obsidian. Unit locally includes as much as 2 m of explosive calderas of the younger Wrangell, Capitol, and Tanada volcanoes to the northwest (Richter S0, 63.8 65.3 35.5 348 60.3 57.6 55.6 66.2 66.3 65.8 75.7 75.3 75.8 64.1 60.4 475
SEA LEVEL L SEA LEVEL overlying rhyolitic Iapilli tuff and 10 m of rhyolitic volcanic sandstone. Non- and others, 1990). More than 1,000 m of thick, flat-lying lava flows and minor pyrodlastic deposits A0, 153 147 149 148 164 167 163 157 155 158 135 139 135 161 167 149
gri[wt:ég)f/lriengﬁ\sd z(i:?crgr?ns sparse microphenocrysts of - clinopyroxene, ranging in composition from rhyolite to andesite, fill the inferred caldera The remnant shield is Fe,0, 195 192 209 153 203 388 410 - 202 271 013 0.68 0.99 257 173 375
Trt Rhyolite tephra (Tertiary)—Bedded, light-colored, rhyolitic air-fall deposits locally ;%r;gﬁf:d plc:jgiqglr:%c?r:g r;?]clja\;ﬁ;g:: ,;nagmdpfggéug?fs ail(lj (f:rclsflfsyl rc:Irlﬁg?nt(choc\:/O;? Ip eo 3::2;:, Feo 210 1.66 176 317 151 311 259 - 0.86 0.50 0.36 0.17 0.16 221 448 6.08
as much as 25 m thick. Exposed in the extreme northeast sector of caldera; may rocks along and near the ring-fracture margin (fig.1) of the inferred caldera. Cretaceous or Tertiary FeTiO; 428 376 404 505 460 733 697 819 291 326 033 087 117 509 6.70 1050
represent distal g«r-fall deposits of unit T‘,’W ! continental sedimentary rocks and Triassic to Pennsylvanian sedimentary and volcanic rocks of the MgO 354 102 106 127 246 312 209 220 126 210 017 0.27 022 19 263 9.67
Tp | Andesite plug (Tertiary)—Very dark andesite (58.6 % SiOy; map no. 17, Table 1) Wrangellia terrane are locally exposed underlying the volcano. Ca0 521 234 247 305 5.05 6.43 505 419 422 419 0.37 0.34 0.32 453 5.18 10,60
147° 141° plug th"_"t may mar_k aprinc paI_ eruptive area of the So_nya Creek volcano. Rock is The extensive 23 Ma dacite dome field and associated subvol canic rocks form a rough arcuate band Na,0 393 403 414 4.80 431 459 422 382 414 417 351 350 3.77 459 492 2.78
63° 1440 afhan'“c’ containing sparse microphenocrysis of plagioclase, orthopyroxene, and around the south and east sides of the Sonya Creek shield volcano and locally extend under the K,0 13 356 340 299 157 138 178 140 153 150 445 335 249 180 175 059
clinopyroxene : : ) s ; " : ;
The Basalt cinder cone and flow (Tertiary)—Red cinder cone and dark basalt (48.3 % Eggkggd pz;: of the inferred caldera (fig.2). This dome_~subvo|camc unit consst§ chiefly of a series (_)f TiO, 056 0.84 0.90 116 063 138 128 0.34 036 0.39 0.07 017 015 0.70 120 156
c . . ) . ogenous and endogenous hornblende dacite domes and subvolcanic rocks that range in
z SiO,; map no. 18, Table 2) flow. Flow contains aligned microphenocrysts of composition from rhyolite to diorite. P,05 0.25 0.18 0.18 0.32 0.21 0.36 0.41 0.13 0.14 0.14 <0.05 <0.05 <0.05 0.20 0.32 0.37
A —ré % _Plagioclase, clinopyroxene, and olivine o . . East of the Sonya Creek shield volcano, a series of deformed lava flows and minor interbedded MnO 0.07 0.07 0.07 0.09 0.05 0.10 0.12 0.03 0.04 004 <002 <0.02 <002 0.09 0.10 0.16
GULKANA ) /A ﬁ?ﬂrﬂin 3 a3 Tpf Dacite py.roclastlc flow (Tertiary)—Light-colored, pe_ieovalley-fllllng dacite (_63.8 Y% volcaniclastic rocks, referred to as the Rocker Creek volcanic rocks and dated at 26 Ma, underlie the H,O+ 0.32 2.62 257 117 050 053 248 0.63 0.08 0.47 050 105 123 047 025 0.74
/// A Tanada l\\ E‘. ” ?u(;rztizm?ggom}r?(;r-ribg?nt)leis(rj]éﬂg\r:\:jugfl ﬁg:;?otggep??gcgzzgg p;igr:]?gleﬁes' dacite 'dome field ar.1d ex?st as roof pendants in the dome fielld's associated subvol cgni c rocks. Thes;e H,0- 075 0.54 031 0.03 0.68 0.39 0.35 131 058 1.38 <0.01 0.06 0.27 <001 <0.01 0.05
(" vount Peak N ¢ groundmass QL??Z'E ?1:? Il’::::' clastic rocks are the oldest known rocks in the Wrangell volcanic field, but their co, <001 002 <001 <001 001 001 311 022 165 006 <001 <001 <001 022 002 080
62° \ Wrangel N - Mudflows(?) (Tertiary)—Siructureless to locally stratified mudflows(?) containing In the extreme eastern and southern areas of the quadrangle a series of undated volcanic rocks,
R MWRA,VG Mot;1:—/ clasts of angu'lar vol canic rock as much as 10 m in diameter and minor rounded referred to as the Border volcanic and volcaniclastic rocks, may be contemporaneous with the Sonya
‘\ OUNMFNL; Sulzer_ _ clasts of exotic plutonic rock. Unit appears to form basal unit in Sonya Creek Creek shield volcano. The source of the lavasin thisinformal unit is apparently east of the map areain
ANgiXe IRNY P ‘\A caldera(?) - . ) . . Yukon Territory, Canada. The most extensive of the lavas is a single(?) massive flow of porphyritic
VALDEZ S~ ~ -= T Imr?ﬁ'?érdrﬁregiage.)cgiviss,itizquef\lfgﬁ?]tcilifdegs i(;glt'a;ygd_ra?:?)f'lo:,vava ﬂrz\clzvlsastci)z andesite that characteristically exhibits well-developed columnar joints possibly suggesting Table2. K-Ar ages of volcanic rocks from the McCarthy D-1 quadrangle, Alaska
MCCARTHY ML d its. 1ah pdt ff ! &y S Py emplacement over ice. o ) _ _ [Analyses performed in the laboratories of the U.S. Geological Survey. Analysts: N. Shew, J. Smith. F. Wilson]
EPOSIS, fahars, and tults A series of north-dipping volcanic rocks, informally called the Young Creek volcanic rocks, are A
Shield rocks exposed west of Rock Lake. These rocks, predominantly andesitic lavas and mudflows, are overlain by Rock Unit Twi Tah Tol Tol i CONVERSION FACTORS
61° Tsl | Andesite flows (Tertiary)—Chiefly aphanitic to porphyritic andesite and possibly Sonya Creek shield lavas. y Map No. A B c c b MuTtiply By o obtan
; o 100 KILOMETERS dacite lava flows and minor interbedded mudflows and glassy agglomerates. i Plellstoceng glaciation hag modified much of the Iar;ndscqpe throughout the quadrangle. Large Sample No. 81AS-20 84ARN-70 81AS-30 81AS]-30' 85ARa'47A. inches (in) 552 centimeters (cm)
L | | Flows are m0§|y f|m_|y| ng and are genera“y less than 10 m thi ck' @grwate Isconsin gIaCI ersthat flowed in from both theg)u':h (Whlte River area) and the nq’th (Bea/er Creek Phase dated Whole rock Hornblende Whole rock Whole rock (a:|d) Whole rock (ECICI) feet (ft) 0.3048 meters (m)
thickness about 350 m area) covered most of the area below 4,000 ft in elevation. Smaller, late Wisconsin(?) glaciers were K,O (wt %) 171440004 024140002  0.492+0.008 0.464+0.009 0.586+0.003 miles (mi) 1.609 kilometers (km)
INDEX MAP SHOWING STUDY AREA (BLUE SHADING), Tsa | Dacite agglutinate (Tertiary)—Extensive but relatively thin (25-35 m) dacite probably present in many of the large valleys draining the Sonya Creek shield volcano. o e
SURROUNDING 1:250,000-SCALE QUADRANGLES, EXTENT (64.8-65.5 % SiO,; map nos. 20-22, Table 1) agglutinate consisting of densely Ar® rad (%) 813 688 252 a4 344 3294 361
OF WRANGELL VOLCANIC FIELD (DASHED LINE), AND welded flattened pumice, stretched glass fragments (fiamme), and Calc. Age (Ma) 20.0+0.6 23.3+1.0 19.1+0.6 18.6+0.6 26.34+0.79
GEOGRAPHIC FEATURESMENTIONED IN TEXT equidimensional lithic fragments exhibiting a well developed eutaxitic texture. REFERENCES
Rock is sparsely porphyritic containing phenocrysts of plagioclase (1-5 %), Berg, H.C., Jones, D.L., and Richter, D.H., 1972, The Gravina-Nutzotin Belt—Tectonic significance of
minor clinopyroxene, and occasiona rounded quartz and olivine. Agglutinate an Upper Mesozoic sedimentary and volcanic sequence in southern and southeastern Alaska: U.S.
appearsto be single flow interlayered in unit Tsl Geological Survey Professional Paper 800-D, p. D1-D24.
Tsm | Andesitic mudflows (Tertiary)—Chiefly thick (as much as 25 m), poorly sorted, and MacKevett, E.M., Jr., 1978, Geologic map of the McCarthy quadrangle, Alaska: U.S. Geological
clast-supported mudflows and minor thin interbeds of mud-rich sand and gravel. Survey Miscellaneous Investigations Series Map 1-1032, scale 1:250,000.
G EO L OG I C M A P O F T H E M CCA RT H Y D_l QUA D RA N G L E A L ASK A Clasts as much as a meter in diameter are rounded to angular and consist chiefly Richter, D.H., 1976, Geologic map of the Nabesna quadrangle, Alaska: U.S. Geological Survey o
! of andesite lava. Unit may include a few thin andesite lava flows. Aggregate ; ' et i ; . ' Any use of trade names in this publication is for
) _ - Miscellaneous Investigations Series Map 1-932, scale 1:250,000. descriptive purposes only and does not imply
By Sh'elt(;‘IICkness m(()jr_(:fthan 53?;?-(?_""9‘:_'5”? ali/rl)oseded v sona the north o Richter, D.H., Lanphere, M.A., and Matson, N.A., Jr., 1975, Granitic plutonism and metamorphism, endorsement by the U.S. Geological Survey
. -, I . . [ ?VBS undiiterentia er I&_lry_—_ app! _ony ong _ e_no mqrgm 0 eastern Alaska Range, Alaska: Geological Society of America Bulletin, v. 86, p. 819-829. ISBN 0-L07-93L58-4 ) . )
Donal d H. RI Chter’ James C Ra’tte’ Wi I I lam P L eeman, and M artin M enzies the inferred caldera where access is difficuit. Chiefly south-dipping andesite lava Richter, D.H., Smith, J.G.. Lanphere, M.A.. Dalrymple, G.B., Reed, B.L ., and Shew, Nora, 1990, Age gc;;s;slzég Lli}:sde?ejoclz?r:f:rl,?Jlg:\zr,mcfgggggg Services
s, . inclus vty of flows and valcanidasi rose. Thiknes ot oo f vlctam Wil vl T Al Bl ofvlcrion v 535 | I WAMNGI L e oot v
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