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i i NN 7 AN NN il Yot SRS 3% Younger alluvium Rock glacier deposits Colluvial deposits
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,%? Wrangell Lava Qal, alluvix;m on active flooghplf?ins andl on lowest Includes Iactive and recently active Qcu, undifferentiated colluvium on valley walls and
o L ] e L ' terraces of major streams. iefly gravel and sand. rock glaciers and deposits of hill slopes. Chiefly talus and other slope debris
el QT"‘(’ia( ,b"’“r’l’”Sh g’a}'{h mas;f;e al”g”fi 01”;”‘9 and'es_ltf andGbasal;;c Includes finer-grained alluvium commonly overlain formerly active rock glaciers. but includes alluvium of numerous minor streams and
'sgr;hs;zt'?tic Sk SRR =B s QLRI OO BAs Y DL ISy - o beT Ry by peat along Beaver Creek Chiefly rubble and diamicton locally, glacial, rock glacier and mass-wasting
- ) ik ; 5 Qaf, alluvial fans and cones. Chiefly gravel and sand. deposits. Chiefly rubble, gravel, sand, silt and
QT wr, light eray, tan and buff, rbyqlu:e ar fhyod301te, probably 125840 > x o Only larger, better-developed cones differentiated diamicton; usually poorly sorted
flows or extrusive domes. Very fine grained, locally porphyritic with e < = from Qcu Qv Tandslidask tiielly abbrls avalanohons
plagioclase, hornblende and biotite phenocrysts. Includes air fall & 0 = 8 Qs' solifluctio'n i ycree SR . Ji avRl
deposits of pumice lapilli tuff on east side of Gold Hill and crystal- e <Z( 5 S l(;W~gradient o Mo Chielf)ly St rubblegbut i
o pumice lapilli tuff between Carl and Beaver Creek 5 :: § include older glacial drift deposits
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SR i\ Boulder and gravel d.eposgs . Older alluvium- Drift of the Alaskan Glaciation : Pond deposits .
Wgakl};) zznzolzqa;ed fmd poolrlly _Sgn;d flluv1oglagzil(?é de;)os(;tsblgcally Qao, alluvium on high terrace partly concealed beneath Chiefly end moraines of the younger Chiefly silt, clay and White River ash (1400 years E
unelr 2 de Wil mmo; Vg gwll{ vo'caqzc bz .alu‘)ép Sz s'ze u;;zen colluvium along the. Chisana River. Chiefly gravel phase of Alaskan Glaciation left old) in depressions on surface of probable ground <
Cirl. dh Bdeaver C;geHstllun Gerlgu}lg.l;nasswe; 3 tai a(;z' S LOV; and sand after recession of existing glaciers. moraine in Reaver Creek valley, commonly overlain Z
(OT'wa) gndaat .Go i 1 SRVO SR SR TR Qaof, dissected alluvial fans in the Chisana River Diamicton and rubble; gravel locally by peat s
native gold (Moffit, 1954) and may be in part the source of the Bonanza valley. Chiefly gravel and sand f L
gold placers J E ; :
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8 } . D Q Qwg, undifferentiated glacial and fluvioglacial deposits of probably more
Q Continental sedimentary rocks 8 29 than one episode of Wisconsin glaciation. Chiefly diamicton and gravel.
S 4 Drab brown, buff and greenish-gray conglomerate, coarse- to fine-grained ) D In southwest part of quadrangle chiefly poorly stratified boulder, gravel,
C) sandstone, siltstone and mudstone. Conglomerate and coarse sand- P E sand and silt deposits as much as 500. feet thlck.'Deposns merge with
= stone in thick beds prevalent near Beaver Lake; finer clastics in E and are covered by colluvzym (Qcu) at higher elevations and are veneered
2 thinner beds prevalent in Erickson Gulch. Rocks generally contain o locally by Holocene alluvium !
2 N AR o] N = carbonaceous debris, including lignitized wood fragments and locally O Qwm, well-defined end moraines at mouth of Carl Creek and in the Chathen-
B : 5007 S SN S AN NSNS NS AR =7 TS ! ~!"{:’§ e \  exceptionally well-preserved leaves and plants J - da-Beaver Creek divide. Chiefly diamicton
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39 Drift of older glaciations
% Undifferentiated glacial deposits between Chavolda and Chathenda Creeks.
Chisana Formation x Forms veneer of unconsolidated gravel and sand over weathered bedrock.
..... (new name) : k Locally contains fragments of lignitized wood
e TS Y The name Chisana Formation, named for the nearby settlement of
NSNS, Z?§ $0 Mot S Chisana in the SE. part of the Nabesna A-8 quad., is here applied to
2 ﬁfﬂﬁ/fﬁ}"& RS a unit of marine and subaerial volcanic and volcaniclastic rocks more INTRUSIVE ROCKS
S Al ) ig@i\;\fg{///,g RS than 10,000 feet thick. The formation is locally gradational with
, {ﬁ\‘. __::‘fj:}_‘r /;yg\ : underlying mudstones (within unit KJa) of Early Cretaceous (Val- HYPABYSSAL RQCKS FOSSIL LIST
% { anginian) age and is intruded by granodiorite and associated plutonic 3
rocks (Kg) of middle Cretaceous age. Formation is unconformably » Ly
overlain by continental sedimentary rocks (Ks). Type section for Mep. o, U.8.G.8. No. Hantitieation
lower part is in valley of Bonanza Creek (secs. 25, 85, and 36, T. & (
4 N., B 1 .), and for upper part is in valley of Toby Creek (secs. 7 Bonanza Creek — Coarse Money Creek going down in section
® 28N33 and%’f; )T 4N. R i 12)0 Ep ) v v ( e Plagioclase-hornblende porphyry L < it !
1 = = vl R A : A e 2 . . IS i ?
®F A 5 Upper part; maroon and dark-green amygdaloidal andesite flows, green- = Light-gray pqrphymlc rocks, probably rhyodacite or dacite in com- E é xgiég ﬁzggg;‘;’:zz sSp ok, & ovaaidss R
& « Q gray to dark-green fragmental volcanic rocks and subordinate dark- L% position, with abundant phenocrysts of andesine and altered horn- L 3 M5373 Buchiasublag‘;is (Imlay)
< z 2 green dense porphyritic andesite flows (possibly in part shallow O blende as much as 6 mm long in a fine-grained potassium feldspar- = 4 M5371 Buntfiamrasstonilis solsjida
P W &5 intrusives), thin-bedded green and maroon volcanic conglomerate, grit < rich groundmass. May represent intrusive phases of Wrangell Lava i Buchia sublasvis (Inlam)
B < = and sandstone and light gray tuffs. The fragmental volcanic rocks are = (QT wr) 5 M541 1 G e TR icolfismo??’da
sk 2 [} apparently lahars and avalanche deposits with rounded to angular B:J T T & Gilchie sublievi Ifl )
& 3 fragments of various volcanic rocks associated locally with non- O l/'\-’—/';"\\'/f/';\ 6 NEL1S Probabi Buchiasszgl:;};i (mlay)
~ volcanic clasts and lignitized wood and other carbonaceous debris. ;/’\’,i i_;‘\ 7 M5418 Eichia }érassicollis solid: WAy
Base locally (Toby Creek) marked by thick accumulation of amyg- ZIMNGING T Buchia sublaevis (Imlay)
daloidal [lowg but in most places broadly gradational into lmfver part Andesite porphyry 7 M54 14 Buchia sublaevis (Imlay)
Lower part; chiefly dark-green to gray-green fragmental volcanic rocks 1 > i ) b 8 M54 15 Buchia sublaevis (Imlay)
in massive units as much as 300 feet thick, with minor dark-green Light gray-green massive andesite porphyry with conspicuous pheno- - 8 MEdie Bilohia sutilasvis (il y)
porphyritic flows, thin beds of maroon volcanic sandstone and silt- crysts of altered plagioclase, as much as 1 c¢m long, in a fine-grained B : 4 gk :
: ] . : ; 9 M5417 Buchian. sp.(?) cf. B. tolmatschowi(?)
stone and lenses of marine sedimentary rock rarely more than 100 feet altered groundmass. May be related to Chisana Formation (Kc) 10 ME418 AT S e gl
thick. Fragmental volcanic rocks are similar to those in upper part but Bohin s. R SRS DU eSO
generally lack non-volcanic clasts and contain no carbonaceous LT LT Belemnitg'scra
debris; probably represent submarine lahar and avalanche deposits. ' “Turbo’” sp 2
The marine sedimentary rocks are apparently confined to lower ? " ! ] ; e : s
2000 feet of the formation and consist of dark gray argillite, thin- POt diom - R ié mgiég gucﬁz: Lolmatsfchom, ;ransmond} to Buchia pacifica
) 4 . ‘ Py SIS | < > bedded graywacke, pebble to cobble conglomerate and gray-green OLERY S0 CLOIRH0 o i MEAS] Bﬁghéa g cf' g tolmatschowzl
s W "!\_ g e 2 HoU 3 R A N (¢ X\ AR Yy ; / (hi b tuffaceous mudstone. Inoceramus locally abundant in the marine Small complex Intrusive masses consisting of diverse augite-horn- [L”) Y < 14 M5492 “ Buckia SR Cf' éw ;natschowz‘
Qt}\,‘._’;‘r‘f,nﬂ_,‘,_,;:"”\'ﬁry g Ay e Y ARG % A 3 : : 0 e 5 o A S . . rocks and intervening fragmental volcanic rocks. A fragment of the blende diorites. Rocks locally equigranular but generally are con- <0 = Tollia Sn. s;;. ; + bolmatachowi
P N ! Lo < 7 N ARG . : ) - ) ammonite Shasticrioceras, of Barremian age, indicates an FEarly spicuously porphyritic with augite, hornblende and plagioclase o ey 5 M5376  ©  Buchia pf' % 1'{1’3?01003‘3133 (Donov an)
L Cretaceous age for this formation phenocry sts. Biotite present locally HCJ LIE i MR498 Buthin gk.enéig L
- ) S 16 M5424 Buchia okensis
\ Ammonite scrap
TKu 17 M5425 Buchia fischeriana
" T.4N. 18 M5377 Buchia fischeriana
2 o Argillite and mudstone Undifferentiated intrusive rocks 19 M5374 Buchia sp. cf. B. fischeriana
Sp & 2 Gray, greenish-gray and purplish-gray mudstone, siltstone and argillite 0 Gray to dark-colored dikes and sills probably of andesitic and basaltic (Chathenda Creek going down in section)
% 8 with thin interbeds (less than 10 feet thick) of fine-to coarse-grained 0 = composition and irregular bodies of gray feldspar porphyry. Dikes and ; ; \ )
) graywacke, dark brown biotite-bearing sandstone, intraformational Z 8 sills are fine-grained, locally porphyritic with sparse phenocrysts of 20 M5551 Crushed Buchia sublaevis or crassicollis?
S % pebble conglomerate, pebble mudstone, gray pelecypod coquina and 00 g plagioclase and hornblende and generally altered. Feldspar porphyry R1 M5552 Buchia sublaevis (Imlay)
=85 ﬁ dark gray dense silty limestone. Buff, medium-grained calcite-bearing é Z g contains conspicuous zoned phenocrysts of feldspar, as much as 2 cm Buchia sp. juv. cf. B. majuscula(?)
o o sandstone in a lens more than 100 feet thick occurs at the head of S < [ in diameter, and minor hornblende in a fine-grained altered ground- 22 M5553 ¥ BucIu_a sublaew’s (Imlay)
5 S Coarse Money Creek. Uppermost 1000 feet of unit characterized by = L mass. Only larger dikes and sills shown 23 M5554 Buchia sublaevis (Imlay)
= 1) locally tuffaceous mudstone and abundance of coquina interbeds. g large.Belemmte -
15 ~ Subtle graded bedding, consisting of thin cross-bedded laminae of PLUTONIC ROCKS R4 M5557 Buchia cf. B. uncitoides
o © siltstone and graywacke in argillite, appears in lower part of unit and . 25 M5559 Buchlla n. sp. cf. B. tolmatschowi
B becomes increasingly better developed downward in section. Abundant T— N Tollia cf. T. paucicostata (Donovan)
i Buchia indicate a Late Jurassic and Early Cretaceous (Tithonian +-Tﬁdn: A 0 26 M5560 Buchia okensis }
to Valanginian) age. Rocks have been metamorphosed to purplish-gray ++ h, +++ =5 > 26 M5560A Buch{a qkensz§ (juv.)
o~ ] \  hornfels, locally banded, near larger intrusive bodies + o+ o+ 4 €) x 27 M5563 Buchx'a fx.scherl‘ana
fﬁ\"i Pyroxene diorite-monzonite E)J & < 28 M5564 Buchia ﬁschenana.
\g L RAULT A gINst Dark gray-green to pinkish-gray, medium- to coarse-grained subhedral g |<E O 'D_: (Upper Chathenda Creek and tributary going down in section)
? granular. Gradational from pyroxene diorite west of Red Hill Creek to W w 29 M5592 Tnooeramils sy dndot
0 potassic pyroxene diorite, pyroxene monzonite and hornblende mon- o - 30 M5568 SATan-of Buc}?i.a cras'sicollis SRS Tabriss
2 zonite east of Red Hill Creek. Locally biotite-bearing. Pyroxene O 31 M5594 Crusged Buchia n. sp. cf. B tolmatschow?.
f largely altevsd o/ actinolite and chlorite 32 M5566 Buchia tolmatschowi transitional to Buchia pacifica
] Graywacke-argillite . 33 M5386 Buchia fischeriana
Exceptionally well-developed graded beds of dark-gray to gray rythymi- n (Gold Run Creek — Glacier Creek going down in section)
cally interbedded argillite-siltstone-graywacke with lenses of massive =) ) i
graywacke, conglomeratic graywacke and pebble to cobble extra- ety 8 24 M5426 Buchia sp., mainly scraps )
formational conglomerate as much as 100 feet thick. Upper part Granodiorite and associated plutonic rocks O 32 I‘M’[gigg gﬁgg:: B+ D cf' g' :"}’”;fscg"w?
G 3 ] i ; 1. Sp.efl B,
apparently gradational with overlying argillite (KJa) but contact is Biotite-hornblende ~ granodiorite, with biotite quartz diorite, biotite [ < Tilla o0, of. T Doilchstats @scavas
either structural or cowlared by .sumclal 'depo.sns lfl A-2 quadrangle. gabbro and biotite quartz monzonite. Gray to pinkish-gray, medium- to E 36 M54.30 Buchia n. sp. cf B. tolmatschowi
A Graded.beds range from % to 15. inches thick with graywacke generally coarse-grained subhedral granular. Locally strongly hydrothermally r 37 ME431 hi S LR 1- -
= predominant and locally exhibit a pronounced fracture cleavage. ; : 1248 54 Buchia sp., probably an upper Berriasian
B aad it ; : . ; O altered and iron stained. K/Ar dates on 8 samples indicate an age O or lower Valanginian species
i a Sparse Buchia indicate a Late Jurassic (Tithonian) age. Unit may 5 of 111 m.y. (M. A. Lanphere, writ. comm., 1970) g P
o 29 % 0% 6 NS 0fo,° o LS Lo S/ it AN N NN N NIRRT o O\ 70 I e SR ot L N GBI L TSN (e O ST e TN S YT e AN R e T e N L s include younger and older argillite (KJa and Ja) in structurally com- N : Chathend i Yedimia
e = plex area between Chathenda Creek and Snag Creek. Rocks have been P < SRS Ginel - LAl Breskidinide)
5 metamorphosed to cream, light-green and purplish-gray banded hornfels g 38 M5388 Buchia cf. B. okensis(?)
larger intrusive g
§ T FAULT(?) CONTACT i (E.rmkson Guloh)
o . 39 11263 Ferns and conifers of Cretaceous age
§875000m. . Approximate contact (Snag Creek)
| Triangles indicate selected localities where contact was : z : ; : :
¥ : ? 8 well exposed at the time of mapping 40 M5793 Monotis sp.indet., possibly M. s.ubcz'r(:'ulans (_G‘abb)
) S / . : ) Aj'zi\-‘ : P Arglllite 41 M5792 Badly deformed, probably Halobia dilitata (Kittl)
6200 e S R B E 50 RloE T g : (MC CARTHY b-2) 141°30 ) ‘ _ . . e S W e i
142°00" ; : Dark-gray shaly argillite in poorly defined beds with minor inter- (I ' (Bryan Creek)
- LA T - : 1 ; ;
»  Base from U.S. Geological Survey, 1960 SCALE 1:63 360 ?gggr?;g 960(!095' Eozpoed g ]D%i‘—ig%ch;z;,l;:?eéf ZO’DN F wslion{d&’ 4’00 bedded calcareous siltstone, graywacke and dark-gray impure lime- Contact between individual alluvial fans or cones 49 9109 SHESHOHODsPAR SN
T 10,000-foot grid based on Alaska coordinate system, zone 2 ) A 3 4 5 MIES and P. C OLr::we .]éég-;gséurﬁciol éeo\ogy chiefyly b‘y éhotoiérerpre'_ i, stone. Apparently only in fault contact with younger graded beds ) :
< ]ObO»mefer Universal Transverse Mercator grid ticks, zone 7 shown ’17_] — }—()/Zl—l = O - : — j— ] e e ||obl e {Th [ sErel . (Jg) but similar strata of Late Jurassic age in the Nabesna C-5 —*———g e S ik .
o = ’ RIS 0SS o P2 L o quadrangle are gradational into overlying graded beds (Richter and ; " Identification by D. L. Jones (1-38 and 42), J. A. Wolfe (39)
& § ata 1 2 3 4 5 KILOMETERS Rt Schmoll, in press) Fault, showing dip and N. J. Silberling (40, 41).
N SIS RS = — = DISCONFORMITY Dashed where approximate or inferred; dotted where concealed.
CONTOUR INTERVAL 100 FEET U, upthrown side; D, downthrown side
DATUM IS MEAN SEA LEVEL
B '
sooo'B 8000 © Thrust fault
] Jg Jg i a Limestone Dashed where approximate or inferred; dotted where concealed. :
' : S 12 : ’ ’ 4 - x Sawteeth on upper plate The zonation of the Buchias reported above is interpreted as follows:
. ) ) A 2 - Ll o &4 Undifferentiated thin-bedded and massive limestone. Predominantly dark-
6000' S A Lo BN P e = ¥ gray, fine-grained thin-bedded limestone in beds 38 inches to 5 feet ' AN ANWAA AVIAA. ANARA ARV A ARARA
= e O 5 g » O thick with interbeds of black, cherty argillite and dark carbonaceous ; Talanini Buchia sublaevis (Imlay)
’jj-". Sl L&u S 3o L 4000 ; b N & shale; contains the pelecypod Monotis. Dark-gray to gray fine-grained ] D.lStl.lrbEd TonG MRt Buchia crassicollis solida (Lahusen)
400B(S = S st b \\\/\‘\‘\‘%ﬁ(\\\\\/\@\\\\\\\\\\\é\% g . a = massive limestone, where present, underlies thin-bedded limestone Probably indicative of fault or shear zone :
e e \\ N)‘\%E\\*\/\\\\\\,&\\Q&k&% I e gnag . with local unconformity. Limestones weather a conspicuous light 0 ! “ea { - Lower Lower Vialanginian or Buchia n. sp. cf. B. tolmatschowi
: 5\\ " 1 &‘\%m‘p‘\\*}\’\\\\\(\\\\\\ X — 2000" BN 1578 QUADRANGLE LOCATION L gray = 1 i : Cretaceous Upper Berriasian )
2000 —"™N gt on i 1 L\X\\\\\\\\\,\g\yx\\\ DISCONFORMITY(?) o Anticline Syncline
— VA B % Showing trace of axial plane. Stowing tgogiot axial plane. Berriasian Buchia okensis (Pavlow)
SEA LEVEL ‘ : : SEA LEVEL ( |D_f Dotted where concealed Dotted where concealed \
2 RN
2 A’ ) 2. = - 4 &
A . S — shan 5 3 ‘ o o ‘ JUpper. Tithonian Buchia fischeriana (d'Orbigny)
8000" 8 a ; @ Nikolai Greenstone Inclined s Fl)(vertugnzq B ‘;ertlcatll . Horizontal urassic
= 2 ' ; i i
o Chathenda ; 3 . e - 3 & < Green, dark-brown, reddish-brown and maroon subaerial amygdaloidal A 2 ;r 3 alz p.o e OI., OW.S Al e
o m) (Johnson) B Souy o e T e AN L O e — 6000 e basalt flows separated locally by thin reddish-brown non-marine rrow indicates direction of tops in verticalbeds
=, 2 2 A i ; i 2 volcaniclastic beds. Intermixed aa and pahoehoe flows with individual .80, o
g :g‘ flow units ranging from a few inches to more than 50 feet thick. ) )
1000 4000’ Amygdules filled with quartz, calcite, chlorite, epidote, pumpellyite, ) Inclined - Vertical
y prehnite and some zeolite minerals. Native copper locally in flow Strike and dip of slaty cleavage
tops, fracture zones and amygdules ; .
2000’ J
2000/ : : . ERENCES
Fossil locality R
A e ' ST ¢ - R Numbers refer to collections described in accompanying list i d adj t
seA LEveL —LT05 COTINES PIOIOTIe B Te o e INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D, . —1973—g67znea  Ooh LEVEL pédylng Moffit, F. H., 1954, Geology of the eastern part of the Alaska Range and adjacen

and localities shown on cross sections area: U.S. Geol. Survey Bull. 989-D, p. 65—218.

Richter, D. H., and Schmoll, H. R., Geologic map of the Nabesna C—b quadrangle,
Alaska: U.S. Geol. Survey Geol. Quad. Map GQ-1062 (in press).

Cu T

RECONNAISSANCE GEOLOGIC MAP OF THE NABESNA A-2 QUADRANGLE, ALASKA s SR b et

mineral occurrence
By ‘ Showing principal mineral commodity

Principally limonite- and sulfate- stain-
ing due to oxidation of iron-bearing
sulfides

D. H. Richter and D. L. Jones

1973 : y For sale by U.S. Geological Survey, price 75 cents



