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| =i PR —— sz S R —— ] SR i FOLIO OF THE NABESNA QUADRANGLE, ALASKA
‘ 1440 DELTA 2 ML i e ;25 E R 23E 141700 ALLUVIAL DEPOSITS DIORITE COMPLEX
: i : : AN I' ATluvium on active flood plains and Towest terraces of major streams, and larger alluvial fans. Chiefly LIMESTONE - Includes an upper unit of thin bedded limestone and a Tower unit of massive Timestone separated The term'diorite complex'refers to & diverse and intimately mixed group of synkinematic plutonic rocks and
boulders, gravel, and sand by Tocal angular unconformities. Near intrusive rocks the 1imestone is thermally metamorphosed to 2 variety of medfum- to high-grade metamorphic rocks. Includes plutonic diorites and quartz diorites,
Alluvium undivided includes older alluvium on higher terraces of major streams, alluvium of smaller conspicuous white tremolite-bearing marble with garnet-epidote-magnetite tactite diorite, syenite and monzonite gneiss, amohibolite, quartz-feldsoar schist and cataclasite, and possibly
streams, alluvial fans, alluvial deposits on broad pediment surfaces, and outwash from both the Alaskan The upwer unit consists of dark-gray fine-grained thin-bedded 1imestone. The beds are a few centimeters granulite. Contacts between plutonic and metamorphic rocks are both structural and apparently gradational.
and Wisconsin Glaciations. Broadly gradational with fluviolacustrine deposits (0F1) and undivided to as much as 2 meters thick with thin interbeds of black cherty argillite and dark gray carbonaceous K-Ar dates (Richter, Lanphere, and Matson, 1975), hovever, indicate a Middie Jurassic age for the plutonic rocks
colluvium (Qc), especially in the northwest part of gquadrangle. Chiefly boulders, gravel, and sand; shale. Minor beds of medium- to coarse-grained calcareous sandstone and calcareous grit, as much as and a Late Triassic age for the principal metamorphic minerals in the metamorphic rocks, suggesting that the
_ locally silt and clay 1 meter thick, are scattered through unit. The limestone is chiefly micrite and biomicrite, locally diorite complex contains two genetically distinct terranes
.-'-'ﬂt;\';\t :-.;:';'F 43 FLUVIOLACUSTRINE DEPOSITS - Lake, pond, and low-gradient stream deposits; locally includes abundant recrystallized and dolomitized, and weathers light gray (micrite) and buff (spiculitic biomicrite). Heterogeneous hornblende diorfte with subordinate homblende granodiorite, hornblende-biotite quartz monzo-
A6 Nakas organic matter. Chiefly sand, silt, and clay The rocks are fetid and locally contain spheres of coarse calcite as much as 2 cm in diameter. Argillite nite, biotite quartz diorite, and a variety of crystalline gneisses: hornblende diorite gneiss, clino-
R GLACIAL DEPOSITS and shale interbeds contain locally abundant Monotis subcircularis Gabb of Late Triassic age. Unit is pyroxene-hornblende gneiss, hypersthene-hornblende gneiss, and amphibolite with subordinate syenite-
Drift of the Alaskan Glaciation. End and lateral moraines left after recession of existing glaciers. probably correlative with the lower member of the McCarthy Formatfon exposed in the southern Wrangell monzonite gneiss. The plutonic rocks, which have well-defined granitic textures and exhibit features
Chiefly rubble and diamicton Mountains. Thickness 0 to 120 m of autobrecciation and autointrusion, appear to grad® into the crystalline gnefsses. The gneisses are
ROCK GLACIER DEPOSITS - [ncludes larger active and recently active rock glaciers and the talus aprons The lower unit is gray to dark gray and fine grained massive-bedded 1imestone with lenses and nodules wholly recrystallized with a pronounced crystalloblastic fabric; their mineral assemblages indicate
feeding them. Smaller rock glaciers and deposits of old rock glaciers fncluded in undivided colluvium of gray and black chert and irregular patchworks of disseminated fine-grained quartz. Bedding is extensive amphibolite-grade metamorphism. Hypersthepe in cores of hornblende crystals in many of the rocks
- (Qc) or omitted. Chiefly rubble and diamicton generally not discernible. Chiefly micrite, dismicrite or microsparite, commonly recrystallized suggests that the amphibolite facfes metamorphism has been superimposed on a higher grade metamorphic
: 50 TN IR T SR (i =l Z COLLUVIAL DEPOSITS or strongly brecciated and veined by coarsely crystalline calcite; locally dolomitized. Weathers 1ight fabric
“': Tﬁh | ] 1 = Landside deposits. Chiefly young landsiides as evidenced by freshness of form. Older landsiide gray. Typically unfossiliferous but contains a few sparsely distributed hydrozoa (loveenipora?) Quartz-feldspar schist and cataclasite. Strong deformational fabric with large rotated and crushed feldspar
.’Lp%ﬁ?J deposits included in undivided colluvium (Qc). Chiefly debris avalanches and block glides and brachiopods (Spondylspira) of Triassic age. Unit is probably correlative with the Chitistone Limestone and rare quartz crystals in a fine-grained granoblastic matrix of quartz and minor porphyroblastic garnet
Undivided colluvium and other deposits on valley walls and hill slopes. In areas of steep slopes exposed in the southern Wrangell Mountains. Thickness 20 to more than 250 m with thin laminae of biotite or amphibole
E chiefly talus and other slope debris but includes alluvium of numerous minor streams, and locally EI NIKOLAI GREENSTONE (Rohn, 1900) - Dark-gray-green, dark-brown, reddish-brown and maroon-gray subaerial Medium- to coarse-grained hornblende quartz diorite, hornblende-biotite quartz diorite, and subordinate
glacial, rock glacier, and mass-wasting deposits. In areas of gentle slopes, especially north of amygdaloidal basalt flows separated locally by thin beds of reddish-brown nonmarine volcaniclastic rocks. leucocratic quartz diorite. Textures range from equigranular to porphyritic with the porphyritic varieties
Denali fault, chiefly mixed colluvium and a1luvfum with reworked eolian material and locally bedrock Base generally marked by discontinuous volcanic conglomerate-breccia containing fragments of basalt and containing conspicuous blue-gray quartz eves and, locally, concentrations of small wh'lte-quartz xenocrysts
J 2 p : - ¢ ; SO . : : : : rubble. Unit fncludes large solifluction and creeo surfaces on high-Tevel Tow-gradient slopes that underlying sedimentary rock. Predominantly intermixed aa and pahoehoe Flows, individual flow units Pink biotite-hornblende syenite-monzonite gnefss with thin interlayers of gray hornblende diorite gneiss
Tgkser ‘: o S Lk e \ > - : .'" 5 " [ f P DY L3 ;. T 2) 7 \ i Qoq) : . LN 5 e ol e P "_\31‘-': J ,_,—',\g i X / ; = '.21‘ ik ] - Y SIS A are composed chiefly of bedrock rubble but may include older glacial drift deposits (Oog). Chiefly range from 5 cm to more than 15 m thick. Flows are generally porphyritic, containing phenocrysts of and minor dark blotite schist. Small syenite pegmatite dikes, locally corundum-bearing, cut the alkali
— '!, -.‘. y ‘\ RS2 N ._ -;* N y " _'- : : A g —-_ o AN Y / f , e\ i =N 52 oy | S =2 3 ) L S . 3 i R CALE .' ) 2 . = rubble, gravel, sand, silt, and diamicton; generally poorly sorted saussuritized plagioclase feldspar and subordinate clinopyroxene and relict olivine in an intergranular gneiss REFERENCES CITED
o6 e N e e it ~ = | ; X N ) EOLIAN DEPOSITS - Sand dunes and remnant sand dunes, gradational with undivided colluvium (Qc) and groundmass of feldspar and pyroxene that have been largely altersd to chlorite, epidote, and serpentine. ANORTHOSITE - Fresh medium- to coarse-grained bytownite anorthosite with hypidiomorphic to allotriomorphic. gerg, H. C., Jones, D. L., and Richter, D. H., 1972, Gravina-Nutzotin belt - Tectonic Ao Gance o
Tocally interlayered with fluviolacustrine deposits (0F1). Chiefly sand and silt Amygdules consist of quartz, calcite, chlorite, epidote, pumpellyite. prefnite and unidentified zeolite texture. Contains 5 to 10 percent diopsidic pyroxene in poikilitic clusters and crude bands and minor ls'l’;lx;‘y“:::x:hsg;:nt;g.aa{ﬂg::::ys:qmn:?c:‘;zrusgutfatn;ngmfgg:lllustem Alaska, in Geological
GLACIOLACUSTRINE DEPOSITS - Stratified clay, silt, sand, and minor gravel deposited in extensive glacial minerals. Native copper occurs locally in flow tops, fracture zones, and amygdules. North of Bear Valley interstitial olivine. Gabbro pegmatite consisting of calcic plagioclase and clinopyroxene occurs throughout Nemie;hl‘ll. W. C., 1905, Geology of the central Copper River reafon, Alaska: U.S. Geol. Survey Prof.
Take. Locally includes numerous small post-glacial alluvial and pond deposits (T. 13 N., R. 9 and 10 E.). Permian 1imestone (Pel) occurs in the basalt as clasts in basalt-1imestone the anorthosite. Although mapped as partly intrusiveé into rocks of the Eagle Creek Formation (Pe), actual aper 41, 133p.
m DRIFT OF WISCONSIN GLACIATION - Includes end, lateral, and ‘gruund moraine, and locally fluvioglacial conglomerate, as fragments incorporated in flows, and as large lenses and masses as much as hundreds of contacts have not been observed and hence the anorthosite may be entirely structurally emplaced Hoff‘i;l.mF: 235-;?5:' 2;‘3}',’3’ Of the eastern part of the Alaska Range and adjacent area: (U.S. Geol. Survey
- deposits of both main and late stages of Wisconsin flaciation and may include some deposits of the meters long that may represent flow-rafted debris. Near Snag Creek (T. 5 N., R. 21, 22 and 23 E.) the Richter, D. H., Albert, N. R. D., Barnes, D. F., Griscom, Andrew, and Marsh, S. P., 1975, The Alaskan
Alaskan Glaciation (Qag) in the Wrangell Mountains near the southwest corner of the quadrangle. Unit basalt includes abundant lenses of Triassic limestone (R1) apparently structurally emplaced. Only the "DRTI:E:::E?‘E::!LL:;ULT :;::::} :::::: ::;:’mﬁ."m::m qm:z:,:?:? lmm‘iﬁf's%:ﬁ?'g’m".{gﬂiﬂt?f;w}?ﬁ,:‘":]_
locally includes post-glacial alluvial and pond deposits especially in the extensive ground moraines Targer outcrops of these limestone inclusions in the basalt are shown on the map. Dikes and 5i11s of Richter, D. H., and Dutro, J. T., Jr., 1975, Revision of the type Mankomen Formation (Pennsylvanian and
of the ancestral Copper, Nabesna, and Chisana glaciers. At higher elevations, deposits merge with and gabbro included in the map unit are Drobably hypabyssal equivalents of the flows. MNear larger intrusive Tke CONGLONERATE. AND' SANDSTONE - Green-gray to brown-gray pebble-to-boulder conglomerate, conglomeratic sandstone, Permian), Eagle Creek area, eastern Alaska Range, Alaska: U.S. Geol. Survey Bull. 1395-B (in press).
are covered by undifferentiated colluvium (Oc). Chiefly diamicton with minor sand and grave) bodies, the basalt has been thermally metamorphosed to massive fine-grained amphibolite. Thickness 150 and coarse-grained sandstone containing subordinate beds of finer grained clastic rocks. Conglomeratic NCM:EJE;“;'H_‘:?‘:::? 'ul_’g_Lé;o} ”g:;\,mm::“mf' mlug:: n:g‘;?dl :;::::Q:::ﬂ ?rsgj‘m"fb““ L
DRIFT OF OLDER GLACIATIONS - Includes glacial deposits with subdued geomorphic expression, probably of o 1,800 m, averaging 1500 m. Thinner part of formation observed only northwest of Cooper Pass (T. 6 M., FOEKS Are BnssTee amd. thick Sedded: finer gratoad chatics dre thin bekded.. Clasts ars Swbenquiar to wel] Richter, D. H., and'dones. 0. L., 1973b, Structure and stratigraphy of eastern Alaska Range, Alaska, in
Iinoian age, beyond 1imit of Wisconsin moraines and undifferentiated high-level glacial deposits. R. 15 E.) may be structural rather than depositional rounded and chiefly of greenstone, chert, quartz, phyllite, and crystalline igneous and metamorphic rocks. Arctic Geology: Am. Assoc. Petroleum Geologists Mem, 19, p. 408-420.
Cniefly unconsolidated diamfcton and boulder deposits MANKOMEN GROUP (Mendenhall, 1905; revised by Richter and Outro. 1975) - A marine sedimentary rock sequence Epostdion We)issley Novatatn snd Wi)13 to movel wiigg sast side of: quideangle: Strate gesersTly dfy at Ri&t:;;bg;n"iilt::pg:;;;.ail:gia:nﬂ&':}fu&cr.l;;ig:'iu‘ﬁ?sfinas::::i? BEESIS A SRy
including an upper formation of nonvolcanogenic argillite and limestone (Eagle Creek Formation) and a low angles to the north and overlie older metamorphic rocks with marked angular unconformity. Locally ° Richter, D. M., and Schaoll, H. 1., 1973, SeoTaNE whp 6F e Nabeina C-5: qudrangls, Alaska: USS.. Giol.
SOUTH OF DENALI FAULT Tower formation consisting chiefly of volcaniclastic récks (Slana Spur Formation). The Mankomen Group thermally metamorphosed to dense dark conglomeratic bornfels by the Snag Creek pluton (Tsq) of Tertiary Survey Geol. Quad. Map GQ-1062, 1 sheet, scale 1:63,360.
- \ \ p I \ . 15 - g SEDIMENTARY. AND VOLCANIC ROCKS is equivalent to parts of the Cache Creek Group in the adjacent Kluane Ranges in Canada and to parts of age. Mo fossils observed. Unit may represent shoreline facies of the Nutzotin Mountains sequence (KJs) Richt:;;sghul}:sfix:: gur:q;r :ﬁcu:;e?dPsa‘;?:z.:;mwr:ésgﬁs’nuﬁ:e:? :Lﬂ!lgaf?lmquwraﬂﬂh
tl"/ PG LN 3 g .. . 14 : _ il AL i ¢ Y ) o 4 .:": 7 7 ] . . ) / 5 " . B / - 7 ] N (74 P .-'. S R " ' - Rl 3 3 WRANGELL LAVA the Skolaf Group in the southern Wrangell Mountains in the adininina McCarthy quadrangle mn::t;:;;::ﬂﬂ:n::‘;afl:;r:M:iness':31::0 e r.h:n i'm 2 “ Biitasait Crina Rohn, Oscar, 1900, A reconnaissance of the Chitina River and the Skolal Mountains, Alaska: U.S. Geol.
PR ’ 4 1 i The name Wrangell Lava (Mendenhall, 1905) is a collective term referring to the rocks of an extensive EAGLE CREEK FORMATION (Richter and Dutro, 1975) - Chiefly dark-gray and greenish-gray thin-bedded argillite [E gray argiliite, greenish-gray graywacke and argillite-siltstone-graywac Survey 21st Ann. Rept., pt. 2, p. 393-440.
3 E calc-alkaline volcanic province in the Wrangell Mountains of south-central Alaska. The rocks are and siliceous siltstone with thin fnterbeds of calcareous siltstone and sandstone, Shrk gy STTky beds similar to rocks of the Nutzotin Mountains sequsnce (KJs) south of the Denali fault. Exposed on four
% largely effusive flows, tuffs and breccias with subardinate shallow intrusive rocks, dikes, and bioclastic 1imestone, grit, and pebble-to-cobble intraformational conglomerate. Silicified mudstone hills just north of the Denali fault (T. 10 N., R, 13, 15 and 16 E.) but largely covered by older glacial
5 domes that are products of a number of composite stratovelcanoes and large shield volcanpes and many concretions, as much as 1 m fn diameter, and cone-in-cone structures, locally obundant. Relatively deposits and colluvium. Rocks are not regionally metamorphosed but are structurally contorted and are
% satellitic cones and other small eruptive centers. K-Ar dates suggest that the older part of the abundant brachiopods. cephalopods, carals, foraminifera, and bryozoan indicate an Early Permian age. assumed to represent gravity slide blocks off the mauntains south of the Denali fault
:= Wrangell Lava in the quadrangle has a minfmm age of 10 m.y., that s, late Miocene (0. Turner and Dikes and si11s of Triassic(?) gabbro (not shown) are very common and locally may constitute more than
I% J. Deininger, unpubl. data); Mount Wrangell, a large shield volcano whose summit caldera lies Just 70 percent of the section. Thickness 100 to about 500 m. Locally separating the Eagle Creek Formation "
3 beyond the southwest corner of the quadrangle, is still active. The distinction between its younger from the overlying Nikolai Greenstone are discontinuous and thin (less than 30 m) Tenses of carbonaceous METAMORPHIC RoCys
part (Qw and Qur) and older part (QTw and QTwr), as used fn this report, fs based on freshness of shale, calcareous argillite and chert that contain the Middle Triassic pelecypod msoneila. These strats COMPLEX OF COTTONWOOD CREEK - Heterogeneous assemblage of banded oranite and quartz diorite gneiss and biotite-
volcanic form, degree of alteration of the rocks and a few scattered K-Ar dates mostly fn the are not differentiated on map, but for convenience are mapped with the Eagle Creek Formation; location and augite-bearing amphibolite gradational into bio:fte metagranodiorits and metagranite. Porghyroblasts
L BAEVITIeRsalaN iy e of known paonella beds are shown by dots of garnet locally abundant, especially fn the more silicic banded gneisses. Metagranitic rocks range from
E] Younger part - Includes andesite flows from Mount Wrangell (T. 4 N., R. 8 and 9 E.), and dacite s Light-gray to gray, thin- to thick-bedded fossiliferous 1imestone; generally fine grained (biosparrudite) fine to coarse grained and generally display a graneolastic texture. Exposed only in the Denalf fault
flows, dacite domes and interbedded breccias and pyroclastic rocks from the Mount Jarvis strato- e it commily vucryatat{Teeds | CobafAK. o RO S W1 s et i ihe 15 ety mmebid My coarsan Bl (7, A8 o ) e g w0 b e S e
h:’ o . 3 : = y N ; 7 ] e S f o y ¢ f T < N X ! volcanoes (T. 3. 4 and 5 K.. R. 9, 10 and 11 E.), basalt, andesite and dacite flows and oalagonitic grained clastic limestone containing abundant volcanic clasts. Limestone generally occurs at base of Matson, 1975) on metamorphic blotite and amphibole ive ages of 17 to 20 m.y.
I B -’3_..1':;_ -Q _,—.3 -'Q;", . 15 > T Inadl O : \ 2 - o o N W el == Wi e\ SO ! W) -' 3 4 LA ] / 2 '. R el F 4 1 s = . N ) | I. & Yl : O / 5 i . Laswp = ! . J r,'.‘ p L e e = = ':. iy basaltic Tapilli tuff in the Icefields Plateau area (T. 3 and 4 N., R. 12 and 13 E.), an extensive Eagle Creek Formatfon but is variable in thickness and Jocally absent. In the Cross Creek area (T. 3 and VOLCANIC AND VOLCANICLASTIC ROCKS
| _‘56.:._/ £ J - ,,' - S X bl : 1Sy : ) ! : Y <\ B 5 2 . = Lk ) , e 10 G : 2% 7 N = A ___-_.;.‘ ; o — 2 S Y &Y ¥ T | . ) N L / \ y AP - NS y _ _ Qa thick dacite flow between Drop Glacier and the Copper River (T. 6, 7 and 8 N,, R. 8 and 9 E.), 4 M., R. 15 and 16 E.) the Timestone s intruded by Triassic(?) gabbro (not shown) and abundant porphyry Weakly metamorphosed serfes of intermediate to mafic volcanic flows and predominantly volcaniclastic rocks
I 3 : e DY o Tl : I X ) - ; - A . = p \ - i N - G U LK 5 i<tnsleql ) . i j " \ : S & WS A / i basalt and andesite flows from the small shield volcanoes south of West Glacfer (T. 5 M., R, 8 E.) dikes and sills (Tp). Locally very abundant brachiopods, corals, and foraminifera indicate an Early and tuffs exposed in the Carden Hills area near the east edge of the quadrangle. May be equivalent to the
and scattered occurrences, chiefly of basalt and basaltic andesite from numerous ssall volcances, Permian age. Thickness 0 to 100 m Tetelna Volcanics (PPt) south of the Denali fault, but may also be a unit within the Devonian terrane (Dp).
cinder cones, and subice tuff cones. Most rocks are typically corphyritic, with phenocrysts of SLANA SPUR FORMATION (Richter and Dutro, 1975) - Predominantly dark-green, gray-green and brown volcanic P e bt
LI Mol 30ud S1HeTOCAARE TN e thach Sntucaced): o zqur s A preiluipuis: “30 siltstone, sandstone, and conglomerate with subordinate Tapilli tuff, volcanic breccia, and impure Dense, dark-greentsh-gray fine-grained to weakly porphyritic andesite and basalt Flows with abundant EXPLANATION
andesites and dacites are generally two-pyroxene rocks containing augite and hypersthene; olivine is bioclastic limestone. Finer grained clastic strata, generally thin bedded and locally graded; conglomerates reddish jasperoid breccia fillings and minor interbedded thin-banded red and green cherty mudstone. Flow
abundant in the basalts, and olivine, augite and minor hypersthene are generally present in the and breccias are massive and thick bedded. Formation apparently thins and intertongues with Tetelna rocks consist of albitized feldspar in a matrfx of ctinolite and minor chiorite = = Contact. Known, approximate, gradational, and
bussTtic andesites.. Trickmss (0t e i o Volcanfcs (PPt) from west to east; strata not observed east of about R. 10 E. Only Early Permian fossils Chiefly dark-gray thin-bedded fine- to medium-graired volcanic sandstone, cherty argillite, quartzite, Inferrad
Rhyolite cinder cone and associated nuee ardente deposits (T, 3 M., R. 10 and 17 E.). Lioht-buff {brachiopods and. corals) collected #rom Nabesna quadrangle: I the type section 25 km northwest of the ON ST, BeereVIy GhRSRFbed N TosaN Ny St ol hisad e
and cream glassy blocks, scorfa, and ash consisting chiefly of hypersthene-bearing rhyolite. northwest corner of quadrangle the formation ranges from Middle Pennsylvanian to Early Permfan. Thickness 0 PHYLLITE, LINESTONE, AND GREENSTONE —q—_... High-angle fault. Dashed where approximate or
::::n::itn-t:n::i:ed flows, tuffs, and breccias, chiefly of andesite and basaltic andesite H#N:;tf?&:'wp e Y Ay e : : A sequence of regionally metamorphosed and isoclinally folded marine sedimentary rocks and massive inferred; dotted where concealed; heavy where
f = only in the Slana River valley (7. 12 N., R. 9 and 10 E.), where the rocks volcanic greenstones. Low greenschist facies metamorphism . el )
N T R O Il R Iy i Dromia i #T Pl O have been thermally metamorphosed by dlorfte of the dforite complex (Jkd) and gabbro and anorthosite Chiefly dark- to 1ight-gray phyllite and brownish-gray metaconglomerate containing conspicuous stretched SHiGense oE-raHcne moenent. U UpEivaRe s1de;
and Tocally covered older eruptive centers. Rocks on Tanada Peak (T. 6 N., 10 E.) are chiefly thick (Mea). Rocks consist of light-colored wollastonite-, diopside-, and garnet-bearing marble, calcareous clasts and subordinate quartz mica schist, quartzite, calcareous mica schist, quartz-chlorite schist, and D, downthrown side. Arrows indicate rel ative

{as much as 150 m) andesite and dacitic andesite agglutinets Flows. Oldestdated rocks (10/m.y.) metasiTtstone and metasandstone and dark-green-brown pyroxene and hornblende hornfels that is locally

biotite-bearing. Weakly foliated

thin marble lenses. Rocks exhibit well-defined axial olane schistosity deformed by a later period of

are a series of basalt flows, as much as 100 m thick, exposed in the Canyon Creek and Mait Creek lateral movement

kink-folding. Thermal metamorphism has locally produced cordierite- and andalusite-bearing knotty schists

valleys (7. 6 and 7 N., R. 12 E.) and north of Jack Creek (T. 8 N., R. 13 E.). Rocks are g 3 - o N P =
S : Y Clalsi i e B TETELNA VOLCANICS (Mendenhall, 1905) - Chiefly interbedded dark-green to purplish-gray-green volcanic flows peripheral to the Tok-Tetlin (Ktg, Ktq, Kmg) and Cheslina plutons (Kcg) Thrust fault. Dashed where approximate or inferred;
petrographically similar to the younger lavas ut are locally alte 0 chlorite and clay 5 3 . - "
grap volcanic mud and debris avalanches, lapilli-pumice tuffs and fine- to coarse-grained volcaniclastic rocks Dark-greenish-gray massive greenstone consisting chiefly of fine-grained epidote, chlorite, and altered dotted where concealed. Sawteeth on upper ]ﬂ e
minerals; their vesicles are generally filled with quartz, chlorite, chalcedony, caleite, and zeolite Flows. generally smssive porphyritic endesites. 1 ayptalotiat. VolcamicIastic: rotks Vaiige: frc

feldspar with segregations of actinolite and rare small phenocrysts of clinopyroxens. Includes thin septa

minerals, Thickness O to more than 2,000 m mudstone to conglomerate and are locally gradational into volcanic-rich 1imestone. The conglomerate and of arkoray BIRYSLE:ROFtH G MRAEES NN (T2 A K1 s G-ad T0EELY e R A e Sole of inferred gravity slide block. Hachures on
Rhyodacite and rhyolite. Includes three large domes and associated flows, nuée ardente and airfall deposits N - iy g
' [ volcanic fragmental rocks are massive; the finer grained volcaniclastic rocks are thin bedded and Tocally andesite and basalt flows but may be in part fntrusive. Cride pillow strictures observed fn Bartell Cresk block
in the Skookum Creek area (T. 7 and 8 M., R. 12 and 13 E'}? nuee ardente deposits associated with volcanic graded. Along east side of Nabesna Glacier (T. 4 and 5 N., R. 14 E.] and Tocally elsewhere between the e o : ;
mudflow and tillite(?) deposits on Trail Creek (T. 9 K., R. 11 E.), a dome and scattered airfall deposits 3 i ’ olds. Showing trace of axial plane; dotted where
Nabesna Glacier and Cross Creek, formation fncludes buff to gray-green massive rocks with conspicuous :
of pumice 1apillf tuff between Chisana and Carl Creek (T. 3 and 4 N., R. 19 and 20 E ), and a number of B “ g S A A T S SR et led Only 1 folds in the te h
. i9, 82 *a rtz eyes in a fine-grained dense matrix of quartz, feldspar, white mica, and, locally, sulfides that - concealed. n arger folds in the terrane sout!
domes and flows scattered throughout the main part of the volcanic field in the southwest part of the s i - - Tex (3 1. pinnacies protruding above the generally colluvium—<overed phyllite surface. Rugose and tabulate corals i 9
' 1tered silicic effusi shallow intrusive rocks. MNear the diorite ex (JRd) in A i
B R R S R may represent a silicic effusive or ow intru roc comp’ ) ; from widely scattered localities indicate a Middle Devonian age of the Denali fault shown; isoclinal fol ding in the
QUICKRND 1 ™ - PYYOCTEIRIC il ol ¥ LA northwestern part of the quadrangle, the Tetelna has been largely recrystallized to massive fine-grained MARINE SEDIMENTARY ROCKS AND DIORITE-GABBRO
gray; flow rocks range from light gray or 1ight pinkish gray to black, depending on the degree of metamorphic terrane north of the fault is de icted
assenblages of hornblende, epidote, chiorite, and feldspar containing very sbundant SeepRIatmssRe ad Similar to phyllite-1imestone-greenstons sequence, and probably gradational with ft, but lacks massive P
devitrification. Hornblende and locally minor biotite are the principal mafic minerals, Thickness 0 to bands of Tocally foliated hornblends:dord ad s Seftal Ehd {bolite. A1l rocks
nds of Tocally folia ende diorite and quartz monzonite, and amph . lmestone beds, fncludes a greater diversity of metssedinentary rock, and locally is intruded by numerous diagrammatically in the cross sections. Smaller

more than 300 m
contain chlorite, epidote, and pumpellyite as alteration minerals. These minerals occur both in the matrix ks exhibit 1 schist facies
GLACIAL, FLUVIOGLACTAL, AND BOULDER DEPOSITS - Includes weakly consolfdated and poorly sorted fluvioglacial sflls and frregulan enses of mafic faneous rocks.  Metasedimentary rocks ex cali o ¢ folds, many overturned, are common throughout the

of the flows and fragmental rocks and together with quartz and carbonate mi nerals in veins, fractures and

metamorphism
deposits capping Gold Hi11, south of Glacier Creek (T. 4 N., R, 19 E.). volcanic boulder deposits on s
Al § s shear zones. The upper part of the Tetelna Volcanics in the Nabesna quadrangle contains Permian brachiopods B Ae T e Fre Nutzotin Mountains sequence (KJs) and in the
Platinum Creek (T. 9 N., R. 13 £.) and many small Timited occurrences of ti11ite underlying the older Al R A e AT ST i edominantly dark-gray phy » dark-gray to buff quartzite and calcareous quartzite, 1ight-gray
and ce opods c a C » 1973). The lower part is considered Pennsylvanian by correlation i =
part of the Nrangell Lava (QTw). Tillite occurrences shown on map are between Carl Creek and Beaver O i Li, B S e o . porcellanite, buff to 1ight-gray calcareous quartz mica schist, and 1ight-gray marble. Rocks are isoclinally complex fault zones in the Snag Creek-Baultoff
W is formation in general area o s type section to northwest (Richter and Dutro, in folded with axial-plane schistosity well defined in the phyllite and schist layers, but only Jocall 1
Creek (T. 3 N., R. 20 E.) associated with palagonitic tuffs and along the west side of Nikonda Glacier ey Yers, only locally Creek area (cross section C-C'), along Cooper and
ess
and both sides of the Nabesna Glacier (T. 3 N., and R. 13 and 14 £.), The fluvioglacial and gravel well developed in the porcellanfte and quartzite strata. Unit includes many small dforfte-gabbro bodies
The Tetelna Volcanics apparently represents vestiges of a late Paleozoic volcanic arc that was built directly t s tel MePed Notch Creeks, and north of Bear va”ey
deposits locally contain fragments of 1ignitized wood. The Gold Hill deposits contain disseminated L separately as
upon oceanic crust (Richter and Jones, 1973b), The Tetelma Volcanics is probably equivalent to parts of Dark- R OTavs Tings £ ’ -
native gold (Moffit, 1954) and may be the source of the nearby Bonanza gold placers B ST R e 6 B A SaTAA. By WA cramget T the’ st N greenish-gray, - to coarse-grained augite- and hornblende-bearing mafic diorite and gabbro. Rocks -+ Anticline
orma and to ower part o ola up, which cro n southern Wrange
CONTINENTAL SEDIMENTARY ROCKS - Drab brown, buff, and greenish-gray conglomerate, coarse- to fine-grained WUnEHiTE, Thickness Sow han 3000 Bt . od SITR N s oraTiar, hypidismorpiic QRIS Secure comfetieg princiaily of dattete Rt R 2 Syncline
I : I . c grea n 1,000 m, se nowhere expos + ......
sandstone, sfltstone, and mudstone with subordinate dark-gray shale. Rocks are well consolidated and calcic plagioclase, and minor hornblende. Chlorite {5 locally abundant as isolated segregations and as
INTRUSIVE AND METAMORPHIC ROCKS
locally contain volcanic ash, carbonaceous debris, and fragments of petrified wood; exceptionally well ; an alteration product of hornblende. The primary plagioclase and the lack of foliation indicate rocks Strike and dip of beds or flows
YOUNGER PORPHYRY - Includes many color, textural, and phenocrystal varieties of hornblende-feldspar and
preserved leaves and plants occur in strata exposed in Erickson Guleh, south of Chathenda Creek (T, 3 N., % . ) f " were eaplaced after mafn period of folding and metamorphism [+:] Horizontal
feld fes in composition from andesite to rhyodacite. Color varies from light gray to
R. 19 E). Rocks are relatfvely flat Tying and have not been tharmally metamorphosed; clasts fnclude 2 CARET POTDRTLR FARGHNG. {1 E15500 ifirow P SR sray: QUARTZ MICA SCHIST - Tan, 1{ght-gray and 11ght-gray-green quartz-muscovite schist, quartz-muscovite-chlorite A
dark kish brown and ndmass t are generally fine-grained intergranular or trachytic. Larger — ertica
granitic debris apparently derived from the middle Cretaceous Klein Greek and Chisana plutons, Thickness pAkHA bl b BRI ) g a3 . s schist, dark-gray graphitic schist, and minor calcareous mica schist. Schistosity highly developed,
s trregular bodies generally unaltered; smaller dikes and sills and the complex intrusive bodies in the generally obliterating any trace of original beddirg. Kink band folds superimposed on schistosity planes. 50, Inclined
Cross Creek area (T. 3 and 4 N., R. 15 and 16 E. nerally exhibit varying degrees of deuteric and hydro-
o] CHISAA FORWATION (Richter and Jones, 1973a) - A thick unit of marine and subaerfal volcanic and volcani- ( Eginicd S ( . Near contact with Gardiner Creek pluton (Kag) schists are mignatic and contain abundant Tayers and Tenses 80 Overturned
-c thermal alteratfon. K-Ar dates (M. A. Lanphere, unpub. data) indicate ages between 17 m.y. (Monte Cristo -—é"'
clastic rocks characteristic of a volcanic arc assemblage. Upper part of formation consists of marodn = it of quartz-rich granitic rock. The schists reflect greenschist facfes metamorphism
Creek, T. 5 N., R. 13 E.) and 39 m.y. (Cross Cresk, T. 4 N., R. 16 E.). Porphyries may represent yssa 13
and dark-green andesite and basaltic andesite flows, green-gray to dark-green fragmental volcanic rocks, ! ¥ ( il ' PLUTONIC ROCKS Strike and dip of foliation. Direction and plunge
uivalents of the older part of the Wrangell Lava (QTw). Only the larger and more conspicuous intrusive
end subordinate dark-green dense porphyritic andesite, thin-bedded green and maroon conglomerate, grit, & i i & e Tsq | SNAG CREEK PLUTON - Fresh homogeneous medium- to coarse-grained Jeucocratic biotite quartz monzanite with of lineation, chiefly minor fold axes, shown where
bodies shown; in the Cross Creek ry complex, the map unit may include argillite (Pe), limestone (Pel},
sandstone, and 11ght-gray tuff. The fragmental rocks are apparently lahars and avalanche deposits POTRNYEY, CoNp ¥ g ; equigranular hypidiomorphic texture. Exposed mafnly on the south flank of Wellesley Mountain (T. 7 N.. -
dikes and s111s of Triassic(?) gabbro d volcanic rocks of the Tetelna Volcanics (PPt measu
containing rounded to angular fraguents of varfous volcanic rocks associated Jocally with nonvolcanic (L) gebbaws - } R. 22 and 23 E.) but apparently underlies most of the alluvial plain between Wellesley Mountain and the
OLDER PORPHYRY - Shown only south of Baultoff Creek (T. 4 N., R. 23 E.) and near Chisana (T. 3 M., R. 19 E.). 3
clasts, Tignitized wood, and other carbonaceous debris. Base of upper part locally marked by thick (N - ( ) Carden Hills. K-Ar dates (Richter, Lanphere, snd Matson, 1975) glve a minimum age of about 50 m.y. — Vertical

The porphyry near Baultoff Creek is a gray-green massive intrusive rock that cuts strata of the Eagle Creek MIDDLE CRETACEOUS PLUTONS

accumulation of amygdaloidal flows; at most places broadly gradational into lower part

- = _— — 6_7-:-;-—-'-71 DGiCAL BURAYEY, WASHINGTON. D £ —18es

80_‘5 40 Inclined

— — = Lower part is chiefly dark-green to gray-green fragmental volcanic rocks in units as much as 100 m

Formation (Pe). It is highly altered and consists of saussuritized plagioclase phenocrysts in a matrix of

The middle Cretaceous plutonic event north of the Denali fault is represented by three lTarge plutons

BASE BY U.sS, GEOLOGICAL SURVEY, 1965 P 4 e . thick; with minor:dapk-green porshyritic flows, rangiing from dactite to andessee, thin beds of marcon chlorite, carbonate minerals, and zoisite. The porphyry near Chisana is a 1ight-gray-green massive that: petrographically differ from and are significmtly younger than the widdle Cretaceous plutons south s Daonella beds overlying Eagle Creek Formation (Pe)
SCALE 1:250 000 [ — s ~ _l Eeo”}'og}); & ‘n& HI'J R;‘:héert'l 12676?4|: Wgth :Dn;ﬁ EUttuzshgieH.PL.CE]f::e' volcanic sandstone and siltstone, and lenses of dark-gray marine sedimentary rocks rarely wore than andesite porphyry containing conspicuous phenocrysts of plagioclase, as much as 1 cm long, 1n a AL g of the fault. Textures range from equigranular to porphyritic hypidimarphic; porphyritic varieties A
. Aat 14 il rna . G. Grybec , L. Jone . A, La P . - . i - = -
e S N. A M:tson or.. H Ry Schmoli, W. N. Sharp, R L pSmitG D. R. Work altered groundmass. Hoth bodfes may be hypabyssal equivalents of flows of the Chisana Formation (Kc) - . Lo : K-Ar date Tocality. Plutonic and metamorphic rock dates
5 0 5 10 15 20 25 MILES T — ——]— | S S 2 CH IR 1 LR ZLLTE T Ps K. L. 3 e e 30 m thick. Fragmental volcanic rocks are similar to those in upper part but generally lack nonvolcanic predominate, Quartz te 1s the rock type, although composition varies as widely as
T F—7—F— ; 1 T 1 ] ' || w | | | and R. A. LaMarre. Clasts and contatn no carbonaceous debrts, The marine sedimentary rocks, apparently confined o the Tontr GRAPHIC GRANODIORITE - Light-gray medium-grained equigranular hornblende granodiorite containing graphic in the plutons south of the fault. The plutons 4150 tend to be concordant with the structural grain of described and discussed by Richter, Lanphere, and
| ® TaYES TANMACROSS 1 rbona . . ns s .
| : . ' rowths of Fum ] 1 all n th of C =
nq' ; 5 0 5 1o 15 20 25 KILOMETERS = gk 1.. | SBackgrEund ;nfo;Tgtwn ;‘?rb{.h:: foﬁg 1; pub]ishedt:s gg go}og;ca]l 600 m of the formation, consist of dark-gray argillite, thin-bedded graywacke. pebble to cobble conglamsrate, :“"’( iRy :"“1"” ik ”:‘;‘ b """’:: AEed ‘1’""'1‘ ""“i‘ ““:’ :": ”‘:m s e the metamyrphic terrane, are generally folfated, and lack xenoliths, suggesting that they have been Matson (1975); dates on the Wrangell Lava shown in
= = =1 e P : : | urvey Circular , available free o arge from the U.S. Geologica reek (T. 3 N., R. 15 and 16 E.). Mo K-Ar dates available; intrusive may be related to middle Cretaceous
and ~green tuff: us mudstone. These k Tocall tional der] 13 emplaced at somewhat deeper levels fn the crust than those south of the fault. K-Ar dates (Richter,
. 9 AT Survey, Reston, Va. 22092. Lo i s fe SRR N NI R Saor ot e plutonic event : ) ; 1:63,360-scale Nabesna gealogic maps either published
' | ! informally named Mutzotin Mountains sequence of Late Jurassfc and Early Cretaceous age anphere, and Matson, 1975) indicate emplacement ages of 89 to 94 m.y.
2--_...'_..“_&,‘4,-" CONTQUR INTERVAL 200 FEET 5 |_ o . | The pelecypod rrocerams is Tocally abundant in the interbedded marine-volcanic sequence in the lower DIORITE, UMLFFERENTIATED - Incluies 3 aishor of: seat) conplax porslyritic to:squigranutar wanjiicpuinihiny GARDINER CREEK PLUTON - Chiefly a coarse-grained leucocratic biotite quartz monzonite that Tacally contains or in press {'Hg- 2, 1_" Richter, Albert, and others,
ATION ttered t the quadrangle. fnantly irregular bodies of intimately mixed augite-hornblende -m
QUADRANGLE LOCATIO DATUM IS MEAN SEA LEVEL [ [ e M CRRTH | part of the formation and the ammonite shasticrioceras, of Barremian age, has been found in the upper part. i h:remth:ugl::n ‘; f‘:“ Nn!,:ﬂ.; h'do: n:n Ui mg‘: “mm:S :e d“ T i : i winor hornblende. Poorly exposed; observed only in roadcuts along the Alaska Highway and at a few ]975}
porphyritic diorite an ne- to um-grained equigranular en forite. Includes medium-grained
|'- — L — L ————"7} In the vicinity of the Klein Creek and Chisana plutons (middle Cretaceous), the rocks have besn thermally ¢ i Tocalities north of the highway. Pluton is probatly coextensive with large granitic terrane to the
| T T = | B shaos 4TS e i B T (AR e 0 S Tt dark augite-olivine syenodiorite near head of West Fork of Bond Creek (T. 4 N., R. 15 E.) and fine- to POTH i the Tanacrons quadruyle and to-tha westdn Yokon Terettory Eruptive centers and dikes in Wrangell volcanic field.
=T ] me 58 e-epidote hornfels and amp| es; in risto Creek (T. 5 M., R. .) intense
= = — medium-grained augite-bearing norite near head of Middle Fork of Bond Creek (7. 4 and 5 N., R. 15 E.).
hydrothermal alteratfon has produced a gyps uartz-sulfide assemb] in the ks. Thickn 0 to more CHESLINA PLUTON - Predominantly medium-grained biotiie-hornblende granodiorite with a marginal phase of Queried where inferred
e - - a5 o trke. ditas. FusTIARIEL Ihtenives R Reenteait-anetl Stocks of) e KiddIeiCrgtackous: plutostc event hornblende-biotite quartz diorite and minor hornblende monzonite Marginal phase is fine grained and
than 3,000 o r r 5
= i MIDOLE CRETACEDUS PLUTONS ﬁ Stratovolcano
MARINE SEDIMENTARY ROCKS - A widespread and thick sequence of predominantly shallow and deep intertonguing Tocally porphyritic
E - it i e & Sromt ; St e bk b 1 ot A middle Cretaceous plutonic event south of the Denali fault is represented in the quadrangle by at least TOK-YETLIN PLUTON - & Targe slongate composite plutor consisting of three distinct compoaitiomat- taktinal 9 Shield volcano
marine sedimentary rocks ranging in age from Late Jurassic to Early Cretaceous is informally refe 0 - ' i
AN 4 ( I 1972). The et ot et 5 eight complex plutons. 1In general, the rocks are medium gratned and relatively fresh with equigranular phases. Contacts between phases range from sharp (Winera) Caie phase-Tok phase boundary) to gradational
as the Nutzotin Mountains sequence (Berg and others, s sequence underlies muc t arrain - = :
De d Ti hunda 1 1 1 1 11 th and theast of th ' IRTPRITIEc Rfeiomrptic taktes. Mosk plutoss:shawa wide i b FHEiay It gusacdiorite (Tok phase-Tetlin phase boundary). A1l phases yiald K-Ar ages within the interval of 92 to 94 m.y 3 et G SEERIELI TROL O inhee
between the Denali and Totschu faults; a relatively small outlier crops out south and southeast of the = . y Y
e e T o e bA Y e S R R and quartz monzonite predominate; locally abundant phases include quartz diorite, diorite, syenodiorite, TetHin' phase—Forss: the BuTk. of the phiston constals predontasntiy of parebyFitic biotitahormbionds A Cinder cone or small basalt-basal tic andesite
- sna mine. Three ogic units (lower, m 5 upper recogniz main pa - H -
. 10 2 3 Fea e o v, i er Rt monzonite, and trondhjemite. Plutons are generally strongly discordant and locally contain xenaliths in S RONTEE TotaT N gml“‘-o““ to batita-hornbTende rancdioribe.. Hocks. contaln abundant and valcano
sequence and two units (lower and upper) are recogniz n the outlier. ne of these units are erentia - 5
he geologi Th is1 Ty n fault tact with olde ks, but the top 1 11 d shundance. - E-Ar'6atas on five of the plutans (Nabeste, Kieth Creek SMaAN, Antien Ceaski:and Suituta conspicuous twinned phenocrysts of orthoclase, as much as 6 cm Tong, in a medium- to coarse grained
on the geologic map. The sequence {s largely in fault contact with older rocks, bu p is well expose » f =
i Pass) indicate emplacement ages of 105-117 m.y. (Richter, Lanphere, and Matson, 1975). The other plutons (Slana, . Plug or other small eruptive site not identified
o 5 in the Chathenda Creek area (T. 4 N., R. 19 and 20 E.) and south of Nabesna (7. 7 and 8 N., R. 13°H.), and G ek ’ 5o 2 groundmass
ck Creek, and Devils Mountain) a ssumed to ontempa on the basis of field evidence
,". z CORRELATION OF MAP UNITS the base is exposed south of Noyes Mountain (T. 2 and 10 N., R. 11, 12 and 13 E.) and between the Nabesna A “ i ; uﬂ : m Mineral Cairn phase--Includes a long 1inear body and two segmented extensions on the Denali fault side of by type
£ 1 - A River and Cooper Creek (T, 6 N., R. 14 and 15 E.). A1l units are intruded by middle Cretaceous plutons SN ELYTON = ouendiaxty f6 the mesesus ottt Ssmermof; Wi matangid. | Chix Ak i the pluton. Rocks characteristically foliated and consist predominantly of porphyritic biotite-harnblende p i dik
A2 z 3 A e 5 ’ diorite, locally weakly folfated ) ‘ ST rominent dike
o coe f IE SURFICIAL DEROSITS Thermal metamorphism has produced dense, cream, 1ight-green and purplish-gray banded hornfels adjacent to ¥ o granodforite and quartz manzonite with minor biotite diorite containing phenocrysts of both plagioclase
4 ¥ the larger intrusive bodfes. Thickness of sequence 5 probibly mre than 3,000 m BUCK CREEK PLUTONS - Includes three elongate plutons just south of the Denali fault in the Tok River drainage oo inciish Pri ncipa] areas of strong propylitic and argillic
y- ©800 F . ' T. 10 and 12 K., R. 12 E.). Chiefly hornblende quartz diprite and syerodforite with subordinate
2% K | Qa Q1 l Qag | Qr I Q Qe I Holocene The upper unit {n the mafn part of the sequence cansists of about 900 m of dark-gray graded argillits and ) ' 1 L L T I Eecion = Tok phase--Chiefly fine- to medium-grained biotfte-hornblende granodiorite. Locally porphyritic with alteration containing disseminated sulfides
Ao maLe T Qc Holocene and . 1 leucocratic hornblende granodiorite. The diorite contains small frregular masses and layers of pyroxene n - Yoot S
== oyl Qau,; Qug - Qau Pleist graywacke overlain by 180 to 450 m of gray mudstone. Tuffaceous mudstone beds near the top are conformably small phenocrysts of both plagioclase and orthoclase Note: Mi . d mi 1 > = h
e St SISTOCENE S QUATERNARY 1ain by messive andesite breccias of the Chisana Formation (Kc). Several species of suchia are hornblendite and hornblende-mica peridotite. Locally strongly folfated UNDIFFERENTIATED PLUTONIC ROCKS - Includes three smll stocks fn T. 13 N., R. 11 E. and a 1inear stock at Soe SIS FIOtpEcosy A iNAre) (doaurrencas e S
J overlain by massive andes reccias o sana Formation (Kc). Sew pecies of Buchia - i e R ;
= PAS: - v I oy -3
- e Q91 | Qwg Pleistocene sbundant in the unit and indicate an age of Late Jurassic and Early Cretaceous. In the outlier the upper SUSLOTA PASS PLUTON - Small pluton in T. 11 and 12 N., R. 10 €., fs chiefly hornblende dforite containing the eastern end of the Black Hills (T. 11 N., R. 20 E.). No age dates available, but all questionably and briefly described on separate Mineral Resources Map
P e e B T e e Qo abundant pegnatitelike segregations of very coarse euhedral hornblende crystals in a mesh of finer grained
' g unit is chiefly non-marine and consists of about 300 m of carbonaceous, thin-bedded, drab-brown and gray related to middle Cretaceous plutonic event. Two of the three stocks in northeast part of quadrangle of this folio (HF-GSSK]
i ith ni d congl f have been collected from thi Pl hyritic medium-grained biotite-hornblends granodiorite, the third, i fned
sandstone, siltstone and shale with minor grit and conglomerate. Mo fossils have n collec rom 5 are porp c um-gra ot rn gra orite, » 15 a coarse-grain
NABESNA PLUTON - A large complex intrusive consisting chiefly of hornblende-biotite granodiorite but with e - d . e R e e “
upper unit section op ¢ gabbro containing as much as volume cent mag > a 5 stoc a medium-
SOUTH OF DENALI FAULT NOR D LT quartz diorite, diorite and trondhjemite as locally abundant phases. Younger porphyry (Tp) dikes and
L TH OF DENALT FAU The middle and major unit of the sequence consists of turbidite deposits, chiefly graded beds of gray to grained, weakly foliated biotfte-rich granodiorite-diorite
= i : small stocks common throughout pluton; only larger bodies shown. Large zones of the pluton, especially
dark-gray argillite, siltsone and graywacke that Tocally alternate with massive beds of e to cobble
% é‘ . SEDIMENTARY AND INTRUSIVE AND EDIMENTARY uTo EU R bules 4 pue along its south margin, have been affected by propylitic and argillic alteration (stippled) and contain
5 = 3 S T PLUTONIC conglomerate, pebbly graywacke, graywacke and argil1ite. The graded beds are exceptionally weil developed
A 3: S : 2 VOLCANIC ROCKS METAMORPHIC ROCKS ROCKS ROCKS ) deposits of disseminated sulfides including chalcopyrite and molybdenite ULTRAMAETC AND ASSOCIATED ROCKS
= ¥ £ o g & and consist of rhythmically alternating units 1 om to more than 30 cm thick. The conglomerates are Louaneratic medfum- tn°corse-grairad tronigatts: consiatiag of sodte Whglnteds, irts, bt
= nsis [ v qu -
B - 5 E -_E; =1 [ polymictic with rounded clasts derfved from the terranes both north and south of the Denali fault. Much KA E ULTRAMAFIC ROCKS - Alpine-type ultramafic rocks consisting chiefly of serpentinite and serpentinized
- i + = - o
1),' skl - é (E E Z L Qw ;ar QUATERNARY } TERTIARY TKe TERTIARY OR Tsq }TER‘[ TARY of the strata have developed a strong slaty cleavage; isoclinal folds, locally overturned, and thrust e : ol ! o . ‘ periodotite (wehrlite) and dunite with subordinate clinopyroxenite. Rocks are exposed in thin elongate
33 soeo é v = [ QTyr QUATERNARY CRENEEOUS faults are common structural features. Fossils are extremely rare; but include a few sachia of Late (RSN MENOR 5 UMY o Sxmn Ak MG N Xpm POrplvTY I iconcp{cones. 137g0: quirtiaes bodfes at Mentasta Pass (T. 13 and 14 N.. R. 9, 10 and 11 E.), near the eastern end of the Black Hills
_2: sk ! QT‘N AND TERTIARY Angular unconformity CRETACEOUS R and altered euhedral plagfoclase phenocrysts in a dense aphanitic groundmass of quartz ard plagioclase. (T- 10 K., R. 21 E.) and south of Wirror Creek (T. S N., R. 23 E.), The three bodies, restricted to
L c atively a nt near porphyry cooper deposit at Orange Hill (T. 5 N., R. 14 E.) .
"'"‘: 4o0e 1% pg Fu, Gan f TKp TERTIARY OR JURASSIC 9 g L The Jower unit of the sequence near Noyes Mountain consists of about 900 m of dark-gray argillite and e Ry S i d’leabe > ¢ A the Devonian phyllite (Dp) sequence, define a relatively straight 1inear that may reflect’a major, but
L - Elongate pluton exposed on sides of the broa sna River valley. Mest of the
u‘_f 5 R “[ 3 }TERTIARY CRETACEOUS Fault contact(?) minor siltstone, mudstone, graywacke, and impure 1imestone. Conspicuous clasts of 1ight-gray massive undetected, structural feature. Rodingite inclusfons, ocally with thin nephritic rims, occur in the
ose I L) ey Angular unconformity }CRET&CEOUS{'?) Triassic(2) 1inestone, ranging fn size from cobbles to house-size boulders, occar sporadically through river, the rocks are chiefly hornblende diorite and quartz diorite; east of the river they include both Mentasta Pass body, and massive chromitite accurs os float from the Nirror Creek body. Devontan 1imestone
Dus g 1 » = 0 )
See levet e hornblende diorite and hornblende granodiorite. Strongly propytically altered; most of their original
L b, Cpcok }Upper[?] METAMORPHIC the Towermost part. Sparsely distributed suchis throughout the unit indicate a Late Jurassic age. West T e i T i e ki el (01) 1n contact with the ultramafic rocks has been thermally altered to a magnesite-dolomite rock
Cretaceous S o cet e nit e and it o e PSRRI AgI0e HR=E DS asusaun containing minor chrome spinel, a green nickel-bearing kaolinite mineral, and wollastonite suggesting
&ngular‘ AT ty CRETACEQUS ng Kbd Ksd ROCKS of the Totschunda fault the lower unit fs about 1500 m thick and consists of massive beds of shallow- CHISANA PLUTON - Gradational from dark ¢linopyroxene diorite at the exposed west end of the pluton, through that the ultramafics have been emplaced at moderately high temperatures. Lenses of WagnasT ta-dlontte-
water pebble to cobble conglomerate, as much as 40 meters thick, interbedded with dark-gray siltstone *
< Lower R PRETBCENS TERTIARY ULTRAMAFIC AND P 8 g ] i 2 central zone of clinopyroxens syenodiorite, to cliropyroxene-hornblende fonzonite along the east margin 114ca rock fthin the Mentasta Pass body. The Mirror Creek ultramafic body apparently intrudes
3 Ke Kdd Kes  |Kas Kkg k Tc and argillite that Jocally contain fragments of coalified wood and other carbonaceous debris, Clasts silica-rock occur within the ] 3% Dody. P Y
== Cretaceous ASSOCIATED ROCKS of the pluton. Biotite occurs sparsely throughout most of the pluton, ana magnetite is an abundant e - g (Tke) L b i T T o Ty MR ksl e Wt brae Crgat
x A Bead i § L Cret in the conglomerate consist of well-rounded volcanic and volcaniclastic rocks, 1imestone, chert and i i1y e 5 e S s : conglomerate a P ey L
& = Y ower Lreta- accessory mineral, especially in more mafic rocks, where it may constitute as much as 7 volume percen
S H z bl = }ceous and CRETACEOUS “m UPPER(?) @ }CRETF\CE(}US('?] crystalline igneous rocks derived from underlying strata, and white quartz and metamorphic rocks L ULTRANAFIC ROCKS. GABBRO AND AMORTHOSITE
.£ 3 ¢ = ¢! Upper Jurassic J AND JURASSIC #gﬁgg!c AND P2 PALEOZOIC probably derived from the metamorphic terrane merth of the Denali fault. Relatively abundant muehia An ultramafic body associated with gabbro and anorthosite fn a metamorphosed volcanic-volcaniclastic
c b < 5 b = Jisconformity Ic Fault contact(?) L T [ | ANTLER CREEK PLUTON - Chiefly hornblende syenodiorite, locally weakly foliated 6 (Pav, Pevd T the Carden 118 (T. 6:M5 0 89, Us: petrographically. distiice from, and
S = g = cate a La urassic age
» o g F 5 3\: }UPPET‘ i - ﬂ S UPPER m Irregular border zone of Antler Creek pluton consisting of very coarse grained (1-3 cm) hornblendite with possibly older than, the three ultramafic bodies occurring in the phyllite (Do) of the phyllite-1imestone-
_ " q
3 | gosd & Triassic TREASTIE : PALEOZOICI(?) minor augite and fnterstitial plagioclase, quartz, and pyrite o e e T Tt
Ei [ Disconformity(?) } o
: - y N n oo
4 'bnen Upper and(or) E0E0IC CrasEt Bl fore EONIAN KLEIN CREEK PLUTON - Large complex intrusfve similar to the Nabesna pluton but with a number of small satellitic m Alprine-type ultramsfic consisting chiefly of serpentinized peridotite {lherzolite) and dunite
- p radatio contac
S\n 4ucd Qai, Rey Qe Q4 Raw s &l : Middle Triassic — stocks and a generally higher potassium feldspar content. Chiefly hornblende-biotite granodiorite and m Predominantly medfum-grained leucocratic gabbro and hornblende gabbro intimately mixed with altered
1h = M1
e T A ".‘a.‘ W Disconformity(?) 1 quartz monzonite and subordinate hornblende syenodiorite, biotite gabbro, and mafic hornblende diorite. anorthositic rocks. Gabbros have a hypiodiomorphic texture and consist of calcic plagioclase,
Sealevel ., L Dp b f’.;‘ - Frac D Dong Py Pp E 1 [ Lower PERMIAN Fault contact(?) Zones of strong propylitic and argillic alteration (stippled) are conspicuous throughout the pluton clinopyroxene, and hornblende; anorthositic rocks Tack clinopyroxene but locally contain abundant
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