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521%%?2330”' 4100%5‘- (NABISNA A-l) o . _ R23E % 2ad. D | . 6700Q0 FEET 143°00
L /Oca ‘ s T T ol 2 IS 6200 CORRELATION OF MAP UNITS Border volcanic and volcaniclastic rocks
\ 4 5 oo"o < > / / Ly LN TN SURFICIAL AND GLACIAL DEPOSITS Chiefly undated lava flows from a volcanic complex whose center apparently is in Yukon Territory,
= of) Lo b o 40 & RN | S —_— . S _ Canada, afew kilometers east of the Alaska-Yukon border
6873000m. N7 NS o© oY N 4 15~ o9 0% 6 oo OIS : o 3’9’?@}.3 :’QSI‘;Z - OOOQSO o Qfg; ° Qagoo Holocene Tbpa | Porphyritic andesite flows (Tertiary)—Very extensive and thick (as much as 300 m)
LN 0 < 3 g 20NN if:fooo Qoal Qwl QUATERNARY two-pyroxene andesite lava flows that exhibit well-defined vertical columnar
’%.; TN o - — Pleistocene jointing. Rock is coarsely porphyritic containing 30-50 % phenocrysts of
A1 %@\gvg° - .Quo: ! plagioclase, clinopyroxene, and orthopyroxene. Presence of minor lithic clasts and
e g SONYA CREEK SHIEL D VOLCANG o association with andesitic agglutinates (unit Tba) suggest that some of these lavas
TS > i : may also have originated as agglutinates
Y : oA Intracaldera(?) rocks Ring fracture(?) rocks  Shield rocks v%?_%iﬁl?c Tba Andesite agglutinates (Tertiary)—Locally extensive 2-pyroxene andesite agglutinates as
A N @ much as 30 m thick. Rock contains lithic clasts and, locally, streaks of glassy
- = Tsdi Ti fiamme. Unlike the associated columnar-jointed flows (unit Thpa), the agglutinates
..... . i sl » are only sparsely porphyritic, containing 4-8 % phenocrysts of plagioclase,
...... : *20Ma * Tp clinopyroxene, and orthopyroxene
2l / Twl i Tsb - Volcanic and volcaniclastic rocks, undifferentiated (Tertiary)—Sequence of
> 5 e No / o @ interlayered flows and lahars, chiefly of andesite composition (57.6-60.3 % SiO;
""" o\ NEeA B ﬂ map nos. 23 and 24, Table 1), and, locally, volcanic gravel and conglomerate. Upper
75 Sos O . 00 part of unit overlies the dacite dome field and associated rocks (unit Tdh), but lower
@ ® 2 0 ° 0% part of unit appears to be intruded by dacite porphyry (unit Tdh), hence may include
F S\ 4C A i rocks of the older Rocker Creek lavas (unit Trl)
) S bl 0 952 Wrangell Unconformity T Dacite dome field and associated subvolcanic rocks
Lava DACITE DOME FIELD Tdi Dacite porphyry and andesite dikes, undifferentiated (Tertiary)—Chiefly dacite
R Vgl? (L:J,&\ll\clil g RRI(:_)EC}7<8 SU‘E\;\N,Bf‘ gﬁﬁ?c"\gggm — porphyry dikes, as much as 10 m wide, petrographically similar to the hornblende-
* TERTIARY . ) ) o !
PPsc -1 bearing dacite domes (unit Tdh). Includes andesite dikes (55.6 % SiO2; map no. 25,
ey w Table 1) possibly related to the andesitic Border volcanic rocks (unit Thl)
0 o0 1 *23 Ma Tdh Dacite porphyry domes (Tertiary)—Broad belt of at least eight coalesced endogenous
B and exogenous dacite domes that extends more than 19 km around and under the
8l - 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)
! : N\ \ A2 e A~ ~~~—Unconformity phenocrysts of plagioclase and locally highly altered hornblende. A K-Ar date of 23
e > oSN S ) £ I )T SN YARE T - ROCKER CREEK Ma (Map letter B, Table 2) was obtained on hornblende from a dome overlain by
e 2 29 72(325\& o2 I X Qea_ . e N VOLCANIC ROCKS Sonya Creek intracaldera(?) rocks
oLl PN AN eSS . R e . Tdr | Rhyolite domes (Tertiary)—Light-colored, fine-grained rhyolite (75.3-75.8 % SiOy;
i %W R WD SN\ G A IR S s map nos. 29-31, Table 1) containing sparse microphenocrysts of plagioclase,
: = p AN 2 A ém ;%\> Q\V//: < - S NN SR N Tl A\, AN - hornblende, biotite, and, locally, rosettes of black tourmaline
, S = o~ X ARRE R 2 *26 Ma Tdgd | Quartz diorite (Tertiary)—Chiefly medium-grained, subhedral granular quartz diorite
. P EDj % WM - O UNEONf Oy A A A A A ] (64.1 % SiO,; map no. 32, Table 1) containing plagioclase, quartz, orthoclase,
\x 5,’% ‘/E\\/L Z = \ ° PRE-WRANGEL L L AVA ROCKS F:Iinopyrqxene, gnd minor. hornblgnde and biotitfe..LocaIIy highly altered. Variants
S S ‘ =5 TR ! L g NG )\ mclgde fine-grained pI.aglocIase-rlch rock cont.alnlng .small sparse ph.en.ocrysts of
h\/ ‘ B > é LTS < A YRS - < biotite, quartz, anql clinopyroxene and dark. fmegrameql rock cont.amlng Sparse
7.2 N 5a00)3 N . v e: [t 5 . phenocrysts of plagioclase, hornblende, gnd cllnopyr_oxeneln aft_alty_ ml_crocrystallln_e
I & : .\ o / k ’ : : oo,: Sonie A - CRETACEOUS _gl)_r(;);)ndma& Probably mostly subvolcanic and a variant of the diorite intrusive (unit
= \\ S .’ A7 . q“/ ~§ 25560 g O<] - Diorite (Tertiary)—Medium-grained, subhedral granular diorite consisting of subhedral
’ 3 RS : (o Qed 1 Qal ¥ olo - JURASSIC plagioclase (80-90 %), clinopyroxene (5-15 %) generally altered to actinolite, and
WA ,_Q__Q_’v_?’__x AN locally minor hornblende and biotite
) 6o \ - TRIASSIC Young Creek volcanic and vol caniclastic rocks
> 2 G , K\j« A& - Andesite lavas and mudflows (Tertiary)—A sequence of tilted and interlayered
4 SN/ OOO Ph porphyritic to aphanitic andesite lava flows and mudflows that dip 20-30° north. Two
o N ‘J 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.
LD = 2@ o i 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.
a’i Lt \ - because unit is unconformably overlain by shield lavas of the Sonya Creek volcano
N8 i o 2 PPsc PENNSYLVANIAN (about 20 Ma) and is intruded and tilted by subvolcanic rocks (unit Tdd) that are
B : ] & E probably 23 Ma or older. Unit has an aggregate thickness of about 1,000 m, but base e .
E SN 6& ) 4 : ‘\J is not exposed i
o \t _ {({ \ Rocker Creek volcanic and volcaniclastic rocks
N ¥ - A\ . . . . . .
) P - Rhyolite dome (Tertiary)—Small light-colored dome or shallow intrusion that is locally
\R‘ A\ ﬁ." highly brecciated. Rock is fine grained and chalky and contains occasiona quartz g =y " =
= DESCRIPTION OF MAP UNITS eyes o _ _ _ R ___..A.B“"‘ ?a -l /ﬂf‘lﬁi; . ™
e - - Rhyolite vIoIcam(I:Iastlc rocks (lTertlary&—nght-coIe(éridezzj/roclastt)lc ftl)ows anda;(:]phrar_] o Ny - - ,é ¥ . "":"" vl T
< \ : Pyroclastic flows contain glassy and fine-grained breadcrust bombs in an ash-ric A a o ' -t
; K52t SURFICIAL AND GLACIAL DEPOSITS matrix. Source is probably the rhyolite dome of unit Trr " b s, o W oz o,
A Qal | Alluvium along streams and in fans (Holocene)—Mainly in active flood plains and - Rocker Cresk volcanic and volcaniclastic rocks, undifferentiated (Tertiary)—Chiefly i )/ ' :
B B Ty N PN 25 )¢ o] 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)
\ LGS 2t A - Larger fan margins are outlined by fine dots. Chiefly stratified silt, sand, gravel, and minor interlayered mudflows and maroon to dark-green volcanic siltstone,
nksm ‘7 or i and boulders _ _ sandstone, and pebble conglomerate. Unit has been structurally deformed; bedding
%W s 2 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)
.‘Q\/\J\,\/ 74 \\,\‘? > glaciation and possibly younger phase of Wisconsin glaciation. Chiefly stratified was obtained on a basalt lava flow
i; =3 5 R ~ — silt, sand, gravel, and boulders
\\M.\ : %\c“%@ o Q % lg555 o Q’Gjo}; Colluvium, undifferentiated (Holocene and Pleistocene)—Chiefly talus, but also PRE-WRANGELL LAVA ROCKS
;:\ 3 i - incl u_d&s deposits of g;ﬁ” I_ands_lldes aIrIO:‘:k gla:(ljers, otheéhpéf?duds ?f mas:—d Exposed chiefly in the northeast corner of the quadrangle and locally underlying Wrangell Lava
g =S wastlng PrOCESSES, an uvium in small fans and cones. Chiefly poorly sort rocks in the northern half of the quadrangle. With the exception of unit TKs (continental sedimentary
R RSN AN =t 4 A o RPN S'I.t' sand, grqvel, 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 - 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 depos?ts (quocmeand PIeistocene)—DepositsonIow-angIe, 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 e Wisconsin and older glacial drift and grit are generally cross-bedded and locally may consist almost entirely of white
@fgc 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-biotite 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)
foMJS | 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
) ;.Qw@_- i 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 theinformal Nutzotin Mountains sequence (Berg and others, 1972)
T s S R S/ 5 S AN ey 2 NG - 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 mian_)—Thin unit (10-30 m) of sand- and silt-rich Iimestone that appears
2810000 PR el y 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
reer B &7 9% (6~ ATV L0 B (e TTe 7 7 o e T G 0 s N A e S D TEoa e el | QRSP dome (unit Tsd). Dike contains sparse, microphenocrysts of plagioclase, underlying volcaniclastic rocks of the Station Creek Formation (PIPsc). Abundant
clinopyroxene, and hornblende crinoid and cli)ral frr?grpmts. Crops :km only in the small block of Paleozoic and :
i i _ Light- R . Mesozoic rocks north of Ptarmigan Lake
T RhyC;I':;il ;Jtlgn;:) c?(ngo nggyrisa(fgggggm ;Isgrgts\lclxglc:g elcci)c Igﬁd%?gtri,tglpm t(;?:rrlgseti PPsc | Station Creek Formation (Pennsylvanian and Permian)—Chlorite-rich amygdaloidal Figure 2. View to the southwest showing the great thickness of flat-lying intracaldera lavas (map unit Twl) of the Sonya Creek shield volcano. Lavas overlie 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. Correlative with the Tetelna Volcanics contemporaneous with the dark andesite plug (unit Tp) to the right of the dome. |ce-capped Mount Sulzer (elevation 10,926 ft), 41 km away, is visible in the |eft 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
iE d(ijameter), iscr)llat'e? exg;)s;r? in shielgl lavas and mudflows to the southwest of Contact—Known, approximate, or inferred
; be 0 . the dome near the inferred caldera margin ’ ' . . i
oo L 4 \:\. pra;’i ’& - TI/ Andesite and basalt(?) dikes (Tertiary)—Short, generally narrow (less than 3 m Fault—Dashed where inferred, dotted where concealed . Table 1. lChemcaI analyseﬁof volcanlcrocjksfrolmthe McCarthy D-1 quadrangle, Alaska |
141°2230" MG CaRTHY Oty R 23t RzAf G +9G000m.E. 00 wide) dikes that appear to be associated with plugs, flows, and breccias of map [Analyses performed in the laboratories of the U.S. Geological Survey. Analysts: J. Ardith, J. Bartel, E. Brandt, S. Roof, K. Stewart, J. Taggart, --, no analysis made]
units Tsp, Tsf, and Tsb. The dikes are dark, porphyritic, locally aphanitic, and B Infer.red caldera margin—Dashed where inferred, dotted where concealed. Hachures on Rock Unit Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twl Twr Tp The
LBJ%SE fI’OI‘InTU.S. G€0|0|\g/|ica| Sturvey,_ 19t'59 L o . SCALE 1:63 360 ) 5 4 MILES Geology mapped by D.H. Richter, contain phenocrygs of p| @| oclase and pyroxene ] inner calderawall Map No. 1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16 17 18
esal rensuerse Mefearor projection e = 1981, 1984, 1985, 1991, 1995; - Andesite and basalt plugs(?) (Tertiary)—Dark, generaly aphanitic, dense rock ...~ Alluvial fan margin—Shows contact of larger aluvial fans and stream aluvium in unit SampleNo.  S4ARM47  BAARNATA BIARMA2 BIARNA2A BIARMAZB B4ARNA2C BAARNA2D BIARMAZE BAARNAZF 84ARNA2G B5ARNASA B5ARN45B  S5ARMASC 85ARNASD 8SARNASE  84ARNAIA 84ARaO  84ARalS
1927 North American Datum J.C. Ratte', 1984, 1985, 1995; masses contained within breccias of unit Tsb | P
10,000-foot grid based on Alaska 1 0 1 2 3 4 KILOMETERS W.P. Leeman and M. Menzies. 1985: Tsf Andesite fl d tephra (Tertiary)—Dark, aphanitic | fl d inter] od Qa
o = - -P. . , ; S ndesite flows an ra (Tertiary)—Dark, aphanitic lava flows and interlayer '
coordinate system, zone 2 [ CONTOUR INTERVAL 100 FEET S. Preece and R.G. McGimsey, 1991; lapilli tuffs that :\‘/Jerlie fragmenz/al rocks o?:imit Tsb. May include someal)a/asalt —r — Lahar deposits—Locally shown only in the intracaldera lavas of Wiki Peak (unit Twi) 50 >3 %30 4 2 200 026 034 oLz 202 %08 %% 8 2 %93 621 746 %86 03
. NATIONAL GEODETIC VERTICAL DATUM OF 1929 E. Moll-Stalcup, 1995 f|(?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 Tsh Andesite and basalt fragmental rocks (Tertiary)—Dark volcanic breccias and (unit Twl) Fe,0; 351 4.46 - - - - 1.80 2.89 271 387 255 0.40 357 2.65
g December 13,1999 agglomerates, all generally welded, and minor mudflows that are locally _ _ _ _ FeO 431 298 - . - - - - - - 326 413 463 185 238 0.65 3.00 579
pal agpnitize% Brg‘:d ?5(;0“;3‘“ g' asts as “;]UCh fs 5 Im in anILamlfta; agglhom_e_rates Strike and dip of bedding and flow layering FeTiO, 829 7.77 816 847 939 598 578 9.03 890 720 5.42 747 785 592 519 121 690 9.08
APPROXMATE NEAN QUADRANGLE LOCATION fg:;?; s:)arugeh?g orﬁ:;ritfc, 22:“; I?IS n;]n:;] aﬁ)h enmo c?; 35 ofo (r:)l asg?crf:l i,ag:it\ll?n: el Inclined MgO 5.27 4.97 6.20 5.98 8.01 152 1.38 7.05 554 2.86 3.80 4.93 5.83 231 161 0.28 303 9.70
i e U gt o e b of e of o Haiona e lmowmomom o wmmowm wmmoowm e am o mm mm
flows and tephrain unit Tsf : : - : : : : : - . : . - : : : - -
Tcc | Andesite cinde(rep cones (Tertiary)—Reddish, oxidized cinder and scoria. West of ® . Sample locality—Single sample locality (dot) and sampled section (connected dots). K0 140 114 083 085 L1 223 230 096 124 L70 118 099 121 128 18 423 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 0.61 0.40 0.39 048 0.64 033 0.21 0.35 034 0.28 0.30 <0.05 031 0.40
';'Z';g B g g . B EAEETOEORS Twl | Lavas of Wiki Peak (Tertiary)—Extensive, thin to locally thick (as much as 35 m), MnO 012 011 012 013 014 010 009 013 0.4 009 009 012 013 012 009 004 011 015
g u lava flows and subordinate interlayered lahars and lapilli tuffs that show an GEOLOGIC NOTE H O+ 029 048 - - - - 028 021 063 0.50 0.25 011 0.17 168
7000 — '5 § 2000 aggregate thickness of more tt;an 1_'00_0 m. Lavas range in composition from The McCarthy D-1 quadrangle in the easternmost Wrangell Mountains of south-central Alaska H0- 055 114 - - - - 0.16 029 059 097 041 011 056 083
6000 — 2 w — ba:j“ to dTC'tzaéZO:MS'(;' o S'c;Z' fEaP ”O‘T'_' 1-15, Tat:e 1), but azlilre contains the oldest known volcanic rocks in the extensive subduction-related Quaternary-Tertiary co, <001 007 - - - - <0.01 <001 <001 <001 <001 <001 006 0.14
5000 — % g 1500 pr pmmant y b fic an ,S'te and an :ﬂte' aves are ¢ aracten.snc y Wrangell volcanic field (Richter and others, 1990). The quadrangle includes most of the large 20 Ma
C @ 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 Ui ‘ bl bl d &h h ah q q d dad | |
4000 — Qa clinopyroxene, olivine, and + orthopyroxene. A flow high in the intracaldera unknown source. It also includes approximately coeval lavas of unknown age from a source apparently Rock Unit T Tsa Tsa T=a T T Td T T T Tar o o Td Tr m
3000 — (1000 &_actlon has awhol_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 2L 22 2 2 % % 27 2 2 % 8 % 8 s
- Rhyolite flow(s) (Tertiary)—Thick (as much as 200 m), light-colored and intricately The Sonya Creek shield volcano, which has had much of its edifice removed by erosion, may SampleNo. ~ 84ARa35A 84AR&49B 85ARh-14  85ARh-17  85ARm-41  85ARh-70  85ARN-25  84ARh-70  84ARh-49  B84ARh-70B  85ARa45B 85ARa-45A  85ARa48A  85ARa43  85ARa23  85ARa47A
2000 - 500 flow-banded rhyolite (74.6 % SiO;; 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 —| - abundgnt, pnstl.n.e blalck. obsidian. Unit locally |.n.cludes 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 34.8 60.3 57.6 55.6 66.2 66.3 65.8 75.7 75.3 75.8 64.1 60.4 475
L overlying rhyalitic lapilli wif and 10 m of rhyalitic volcanic sandstone. Non- and others, 1990). More than 1,000 m of thick, flat-lying lava flows and minor pyroclastic deposits Al,0, 153 147 149 148 164 16.7 163 157 155 158 135 139 135 161 16.7 149
SEA LEVEL SEALEVEL devitrified glass contains sparse microphenocrysts of clinopyroxene, Lo ition f h li d '- fill the inferred cald Th shield i
o, T ol e S R
Tt | Rhyolite tephra (Tertiary)—Bedded, light-colored, rhyolitic air-fall deposits locally Rt bl plugs and domes sl srrlesite el bacelt plgs, dikes et flows e and ovelie shidld Fe0 210 16 1% 31 151 311 250 - 086 050 03 017 016 227 408 608
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 FeiOs 428 870 404 >0 460 73 097 319 297 82 053 087 L 509 670 1050
represent distal air-fall deposits of unit Twr ) continental sedimentary rocks and Triassic to Pennsylvanian sedimentary and volcanic rocks of the MgO 354 102 106 121 246 312 209 220 126 210 017 027 022 195 263 9.67
TP Andesite plug (Tertiary)—Very dark andesite (58.6 % SiOz map no. 17, Table 1) Wrangellia terrane are locally exposed underlying the volcano. Ca0 521 234 247 3.05 505 6.43 505 419 422 419 037 034 0.32 453 518 10.60
147° L plug that may mark a principal eruptive area of the Sonya Creek volcano. Rock is The extensive 23 Ma dacite dome field and associated subvolcanic rocks form a rough arcuate band Na0 3% 403 414 480 431 459 422 382 414 417 351 350 a7t 459 492 278
63° Laa” iﬁ:ﬁr“)‘;‘;x‘g:a' ning sparse microphenocrysts of plagiociase, 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
) . ) northern part of the inferred caldera (fig.2). This dome-subvolcanic unit consists chiefly of a series of ;
c - Basalt. ander cone and flow (Tertiary)—Red cmd_er cone and dgrk besalt (48.3 % coalesced exogenous and endogenous hornblende dacite domes and subvolcanic rocks that range in 1 0% 0% 0% . 0% L% L2 0% 0% 0% oo o oL o7 L2 L%
z SiO,; map no. 18, Table 2) flow. Flow contains aligned microphenocrysts of composition from rhyolite to diorite. P,0Os 0.25 0.18 0.18 032 021 0.36 041 013 0.14 0.14 <0.05 <0.05 <0.05 0.20 032 0.37
AT yasEs @ % _Plagioclase, clinopyroxene, and olivine o _ . East of the Sonya Creek shield volcano, a series of deformed lava flows and minor interbedded MnO 007 007 0.07 0.09 0.05 0.10 0.12 0.03 0.04 0.04 <0.02 <0.02 <0.02 0.09 0.10 0.16
GULKANA /7, [aptal a3 Tpf | Dacite pyrodastic flow (Tertiary)—Light-colored, paleovalley-filling dacite (63.8 % volcaniclastic rocks, referred to as the Rocker Creek volcanic rocks and dated at 26 Ma, underlie the H,0¢ 032 262 257 117 050 053 248 063 0.08 047 050 105 123 047 025 074
/,’ A A Tanad |\ r)-f_i. > S'u(;rztizmzz(;]om}r?(;r-ribcl)ren]t-))le?z](;ﬂ;\:jugfl :gnt?orlggep??gcal/zsdg; pl ?&?g;ﬁes' dacite dome field and exist as roof pendants in the dome field's associated subvolcanic rocks. These H,0- 0.75 054 031 0.03 0.68 0.39 0.35 131 0.58 1.38 <0.01 0.06 027 <001 <001 0.05
i ount Pia?( a \\ % groundmass Py p \5/81:;22; ?12? Iz/:(l;:::lclastm rocks are the oldest known rocks in the Wrangell volcanic field, but their co, <001 002 <001 <001 001 001 311 02 165 0.06 <001 <001 <001 02 002 080
62" AN Wrangel < - Mudflows(?) (Tertiary)—SFructureless to locally strgtifi_ed mudflows(?) containing In the extreme eastern and southern areas of the quadrangle a series of undated volcanic rocks,
\—\\ MWR"WG Mou\m"'/ clasts of angu'lar vol caplc 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
‘\ OU’VMFNLé Sulzer_ _ clasts of exotic plutonic rock. Unit appears to form basal unit in Sonya Creek Creek shield volcano. The source of the lavas in thisinformal unit is apparently east of the map areain
4 '\\\ PUEEN ‘\é_ caldera(?) 5 . ) . i Yukon Territory, Canada. The most extensive of the lavas is a single(?) massive flow of porphyritic
VALDEZ S—— ~ == VUS| Intracaldera (?) lavas, _unFjlfferte_ntlated (Tertiary)—Mainly lava flows of 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 M. mtermedlate composition; also includes interlayered mafic flows, pyroclastic emplacement over ice. [Analyses performed in the laboratories of the U.S. Geological Survey. Analysts: N. Shew, J. Smith. F. Wilson]
deposits, lahars, and tuffs A series of north-dipping volcanic rocks, informally called the Young Creek volcanic rocks, are )
Shield rocks exposed west of Rock Lake. These rocks, predominantly andesitic lavas and mudflows, are overlain by Rock Unit Tw Tah Tol Tol i CONVERSION FACTORS
o T Andesite flows (Tertiary)—Chiefly aphanitic to porphyritic andesite and possibly Sonyglgiﬁ?(c;qéd(:;:a'vaafs 6n has modified much of the landscape throughout the quadrangle. Large ’\S/:r‘: II\ION 81AA'-20 84A:h—70 81A (?-30 81A (?-30 85ARD47A Multiply By To obtain
o % 100 KILOMETERS dacite lava flows and minor interbedded mudflows and glassy agglomerates. Wisconan oo glaciat > moditied mu ascape throug quadrangle. 1-arg pieNo. S S 30 e inches (in) 254 centimeters (cm)
\ | | Flows are mog|y f|a1_'_|y| ng and are genefa“y less than 10 m thi Ck, wgr@ate glaciers that flowed in from both the&)uth (Whlte River area) and the nF)rth (Bea/er Creek Phase dated Whole rock Hornblende Whole rock Whole rock (amd) Whole rock (Hlld) 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,0 (wt %) 171440004 024140002  0.492+0.008 0.464+0.000 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 688252 a4 344 829431
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
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clast-supported mudflows and minor thin interbeds of mud-rich sand and gravel.
Clasts as much as a meter in diameter are rounded to angular and consist chiefly
of andesite lava. Unit may include a few thin andesite lava flows. Aggregate
thickness more than 230 m; base is not exposed

Shield lavas, undifferentiated (Tertiary)—Mapped only along the north margin of
the inferred caldera where access is difficult. Chiefly south-dipping andesite lava
flows, but includes a variety of flows and volcaniclastic rocks. Thickness
probably more than 500 m
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