DEPARTMENT OF THE INTERIOR MISCELLANEOUS GEOLOGIC INVESTIGATIONS

UNITED STATES GEOLOGICAL SURVEY MAP 1-341
142°35 <t 142°26' A : ; : . W .
61°15'50" . 61°15'50" EXPLANATION INTRODUCTION Most of the quartz grains in the gneiss are sand-size Three thin sections of the quartz diorite show some Evidence of two major glacial advances, pre-
Chitina Ri Tha eastisti part of the Chugsel Mountaias. esuih and in thin section appear strained. The feldspar is alteration of the quartz, feldspar, and hornblende to sumably of Wisconsin age, and of two or possibly
/’ itina  River | 4 e :él fethepBremner districgt e isniolt Slin l,argest predominantly albite, but a sodium cobaltinitrite chlorite. In outcrops of quartz diorite 2 miles south three minor glacial advances of Recent age, is recog-
, s o an Ieai (1)1 s e Moy in'Alaska That these stain test showed that small amounts of potash feld- of Slender Lake, and at other nearby localities, nized in the northern part of the map area, between
; Qd e ﬁle(:)u(:lfaci:s);re corIr)lplexly folded Paleozo-ic Sl (A spar are also present. The biotite is reddish brown. chloritization is so extensive that the rock is grayish the valley of the Chitina River and the south flank
.' & ‘ = E galt aknibe, inmuded in pleeas by avanitic toabe. wis Quartz-feldspar-biotite laminae alternate with green. of Thompson Ridge. On Juniper Island and south of
Unconsolidated deposits < = 1 ¢ or;l the reports of Moffit (1914 and 1938)'wh0 quartz-feldspar laminae relatively free of biotite, Several features seen in the field suggest that part the Bagely Ice Field, however, no evidence was found
Includes stratified fluvial and glaciofluvial gravel, sand - nowndrthe i steI:'n O I T g o’f = giving the gneiss a pronounced foliation. Few of of the quartz diorite has formed by metasomatic proc- for a glacial advance more extensive than a Recent
and mud; and glacial till o mappa Th © & flin praantit Davsstioniion was these folia can be traced more than a few inches. esses. Sill-like bodies of quartz diorite found at a few advance recorded by fresh lateral moraines standing
area. " e ;Zurpose 0 :d'cular e thegstructural Quartz lenses as much as a foot thick also occur in places in undisrupted sequences of Strelna rocks con- at most places no more than 100 feet above the pres-
TH OF BAGLEY ICE FIELD NORTH OF BAGLEY ICE FIELD to make a traverse perpendi A . the gneiss and are parallel to the foliation. Some of tain inclusions of limestone and seem to grade into ent ice surface.
sSou trend of the eastern Chugach Mountains to determine: 1 £ RN 5 g 2 : : "
1) the litholugie chapantr, straticranhic pslations these lenses can be traced a few tens of feet. Both the adjoining sedimentary rocks. The stratification The oldest major glacial advance is recorded in the
4 E W ( )d e lf fhogll)c dcd sgrf)ck;' @) tie peneral g the quartz len§e.s and the smaller folia are drag folded of the limestone inclusions is parallel to that of the northern part of the map area by faceted bedrock
2 7 « :m 1ag'et;) ef tf) seerockS' a’nd ™ thegnature il at many lo'cahtles.‘ HE ) adjoining beds of the Strelna formation. These rela- spurs and other ice-sculptured features that are
S > — L, S R G e = A e vl The gneiss of unit B is interlayered with the schist tionships suggest that the limestone inclusions were limited to the upper part of the valley walls and are
XL - intrusive rocks and associated mineralization, if any. £mit A Boiin Thi lati hi 3 i S = 5 ; 4 3 ¥
S [S . - ; The investigation will slso assist i thie planning of of unit A at their contact. is re at10n§ ip and t'he not incorporated in a moving silicate melt, but instead extensively dissected by stream erosion. This is the
%’ < Sedimentary rocks ) L PlutO{llC‘POCkS : . te 2t ee li bl aEblraticy 0 the vnikarinad not- relative abundam.:e of quartz and feldspar in the gneiss are relics of a selectively metamorphosed sedimentary most extensive glaciation now recognizable in the
& 3 Avrgillite, siltstone, sandstone, conglomerate, and coal o Predominantly quartz diorite. Incl?»des monzonite, t}l urefg;ho egm untalzns suggest that unit B is a metamorphosed s?.ndstone sequence. Another feature that suggests meta- traverse area from Granite Creek north to the valley
gabbro, and hornblendite 9 I?Eeoare:fiesc:ibe din ’;his I T sequence that overlay conformably the argillite of the somatism of a sedimentary sequence is the alternation of the Chitina River, and is presumed to represent the
| ) A ¢ . Valdez group. of quartz diorite and gabbro in bands parallel to the maximum stand of glaciers in the northern Chugach
n | [ « )] mately 5 miles wide and 48 miles long, across the it C hi : . £ ar e ? . e A ; ¥ :
=2 = N . e L e 5 Unit C.—This unit consists of amphibolite and regional sedimentary stratification. Such banding is Mountains east of the Copper River during the
R Ky | 0 Chugach Mountains at meridian 142°30'W. (fig. 1). " : : ) o ; - : ;
=R ] 0 o x quartz-feldspar-biotite-garnet schist and gneiss. The found mainly near contacts between the quartz diorite Wisconsin stage. No deposits of this advance were
R Ll Mem ) The topography of the map area and adjoining dis- : W ; i R B ; S 2
gg o Ll e DL % s : : gneiss resembles that of unit B; the schist and amphi- and the Strelna. Some of the quartz diorite has a definitely identified in the map area, though erratics
S Yakutat grou L Mema - D Ll tricts is shown on the Bering Glacier and McCarthy . : SRR ; 3 e \
bi} akutat group 0o . s uadrangles, scale 1:250,000, 1950 and 1951 editions bolite resemble those of unit D. foliation that is parallel to the regional stratification found up to an altitude of 6,000 feet or more on the
Avrgillite and graywacke Metamorphic rocks ges ectivil J R b : Unit C seems to grade into unit B on the north slope of the Strelna formation and to the foliation of the north side of the Chitina Valley, opposite the mouth
Mzmd, amphibolite and quartz-feldspar-biotite-garnet ’II‘)he re;::nt investigations began in August 1958 of Thompson Ridge. The contact is placed arbitrarily metamorphic units in the vicinity of Granite Creek. of the Kiagna River (Moffit, 1918, p. 46), probably are
L ,\vAv< = 9 SeTaL (Unit D) ' i I\/I[)iller Vi rapghe il olisenved:Hie outorops between relatively fine-grained biotite- and horn- The foliation is due to a concentration of hornblende of this age.
>A ¢ Mzvo A “< @) Memc, amphibolite and quartz-feldspa,'r-btotzte-gar'net alohe 1 px:'oposid SomivaEs TS BOE Kl alv. b]enfie-rich .schist tq the sputh, and predominantly crystals in laminae and perhaps reflects differences in The youngest major glacial advance is recorded in
Dgen Mo N schist and gneiss (Unit C) g ; & . medium-grained felsic gneiss of unit B to the north. composition of a parent bedded sequence. Similar the northern part of the map area by extensive deposits
A A 0 1d _biotite gneiss (Unit B) During the spring of 1959, the U. S. Geological Survey g : < ] : : e ; s
) Memb, quartz-feldspar g hist (Unit A) sepilnd o plbulmetrin fun il nEokls foam vertial The contact between units C and D is tentatively relationships are described for diorite thought to have and by ice-sculptured features that are limited to the
Volcanlc' rocks . LU)LI Mzma, biotite-quartz-feldspar schist (Uni = 2 (;Orizx:l hot: vaihs balksty {n. TOBT, This nisin and the placed at the western end of the ridge east of Juniper been derived largely from bedded sedimentary and lower part of the valley walls and are little dissected
Lava flows and flow breccias of basalt or andesite, S e p gtan : : r Island, where generally coarser-grained and more voleanic rocks in the Geikie Inlet area, Alaska (Seitz, by stream erosion. At the culmination of this advance
[ d possibly some tuffaceous rocks = R photographs were used to plot the geology in the field el A : : e ak A
] aak and possibly (_) 4/ for 2ixisl pumpilabion of e geilite g gneissic appearing rocks of unit C are in contact to 1959, p. 81-101), and for diorite of probable metaso- the ice stood about 700 feet higher than the present
61°00 : an : p = . ¢ the south with low-grade metamorphic rocks showing matic origin on Chichagof Island (Rossman, 1959, surface of the Tana Glacier on the south flank of
o The field party consisting of the writers and A. L { .
N\ N L Darty ¢ ng o relic sedimentary structures. Some relic bedding was p. 172-176). Th son Rid d it filled the I ts of th
Kimball, geologic field assistant, left Cordova, Alaska . ; # s oamols. ' ompso ge and it fille e lower parts o e
Valdez group O %o wbenlame on Fida A0, 10B0a0H adtablished & bage seen in the rocks of unit C north of this contact, how- Some of the diorite is clearly intrusive. Irregular larger valleys to the north, to a height of about 2,500
Argillite, graywacke, and conglomerate o n ch gt Ross Green L:«’Lke From this lake and the BVR The queHPOSt(?.) 200 f?Et of .umt C reseplbles apophyses of quartz diorite extending from the plutons feet in Granite Creek and the lower part of Twelve-
’ i L e nearIl)) &6 (b B lew Gr:;mite Chedi e it oas diorite and contains oriented inclusions of schistose into the Strelna formation and across the stratifica- mile Crelek, and to a height of 500 feet on Beanhols
= @) moveg’b 3; Wiowhael and fost airplane’ 6 othr pasts rocks, some as much as 2 feet long, that are similar to tion were found at a few localities. Quartz diorite Creek just north of Slender Lake. The glaciers in
- l}) 7 e T tr};verse svas, Thefleld wark was eomplatod the sc.hlsts of unit D. - ) dikes, probably related to the plutons, also cut across the valleys of the Tana and Kiagna Rivers were about
K lLLJ Aubist 20 { UT;:{)ll):t—QUaé‘tz'fehisl{al'-bwtge-g;}l;net schist and the stratification or foliation of the Valdez group and 2,000 feet thick where they joined the trunk glacier
— i i i ; it D. y . ; . e . .
: g 0 — Rock terms in this report generally follow those of ?:;1;;02 P i rﬂree 1f)rInS lI:; g ar; ;ntlh : e sczl_lst f;)rtrlr:s metamorphic units A, B, and C. ‘ stream in the valley of the Chitina River, the ice
Strelna formation e e Williams and others (1954). Color nomenclature is ; p “shBSwesuernINDROLAIE The age of the quartz diorite and related plutonic standing at the present altitude of about 3,500 feet on
Semischist, argillite, limestone, marble, sandstone = h ) from B RocleColer Charf; e ddsE and oEhEms rldge to the east. The amphibolite crops out chiefly rocks in the traverse area is not well established. the north end of the ridge south of the mouth of the
and chert m (1948) in the southeastern and southwestern parts of Juniper They are probably Mesozoic, but older than Late Cre- Kiagna River. This glacial advance is believed to be
e : Island, but it also alternates with schist at a few other taceous, inasmuch as they cut the volcanic rocks and of latest Wisconsin age, and is tentatively correlated
< places on this nunatak. the metamorphic rocks but not the Yakutat group. with an advance of the glaciers down the Chitina
&) The schist is composed of quartz, albite, brown bio- Similar plutonic rocks are considered to be post-Early River valley to an end moraine near the mouth of the
tite, pink almandite garnet,and brown chlorite. The Cretaceous in the St. Elias Mountains less than 100 Chokosna River (Coulter, H. W., and others, commit-
Claciais quartz occurs as disseminated grains and also as miles to the east (Sharp and Rigsby, 1956), and on tee for a glacial map of Alaska, written communica-
Palierniniioates movitns 6% ios lenses, most of whi_ch are a few inches long and‘as Chichagof Island in southeastern Alaska (Rossman, tion), about 70 miles beyond the present front of the
BEDROCK GEOLOGY much as half an inch thick. At many localities 1959, p. 177-179). Chitina Glacier. No evidence for this major advance
laminae of quartz and albite alternate with laminae DIKES AND VEINS of late Wisconsin age was found on Juniper Island
(F?é) DESCRIPTION OF THE ROCKS of biotite and garnet. The foliation resulting from The Valdez group and units A and B are cut b and Barkley Ridge, in the southern part of the map
A O The bedded rocks in the traverse area are divided these mineral segregations probably represents origi- i, ¥ £ ied too-feldenatiile dik o area.
Rock glacier into two successions separated by the Bagley Ice Field. nal stratification, since the foliation is too regular and clz\:ar:e-f tl(’)l m;—frame ].ql::r Z;) s d sbpat wf i One minor advance or possibly two advances of
Both successions are thought to decrease in age south- too extensive laterally to be wholly a product of meta- o8 ,Oh SHEG .es e blgbl io oret‘, lu- al oW ari Recent age are recorded by heavily vegetated end
< ward, the rocks exposed in Barkley Ridge being in part morphism. Chert nodules and relic cross-beds in the el T e il o moraines at distances ranging from 1,800 feet to at
(}_} younger and possibly in part equivalent to the rocks schist support this interpretation. These relic sedi- 9 SHauaz ang o uspar by chlorite. X least 10,000 feet b d th f 1
: : sps . Felsic pegmatite dikes penetrate the plutonic rocks i ! RstbEyOn e present fronts of small
Landslide exposed north of the Bagley Ice Field. Marble, lime- mentary features and composition of the schist sug- he Stralnn : 3 ’ 1 St glaciers in the northern part of the map area. Some
ik eSS S stone, sandstone, argillite, and semischist exposed in gest that the parent rock was a well bedded sandstone vae.Strelng (;rmatlllon, uulh B and unit C. Al th.e dikes glaciers have one, and others two vegetated end
Showing direction of move the northernmost part of the traverse area are provi- and siltstone sequence that had a few nodules of chert. o:)serw‘ed arekess than 2 feet thick. Those cutt‘mg1 the moraines. Where two moraine systems are recogniz-
sionally referred to the Strelna formation of Missis- The schist is medium to light gray on fresh surfaces, 11_,) ;ldtomc rog ; arﬁlco;npoﬁed of quapte, pllagloc gEs able, they show little difference in the stage of
—— e sippian age. This formation is overlain unconformably and reddish brown or light gray when weathered. It 5 7spa1i; anl imbas Sen - 1;. ehlast I ergELals da:i mufclli vegetation growth or degree of dissection, and hence
Contact to the south by the Valdez group, comprising argillite has a pinkish cast when the garnet content is high. ?S - eshmg'ff OIe of thade Kegmatite diles i may represent either an advance followed by a still-
Dashed where approximately located or gradational; and graywacke of Mesozoic(?) age. The Valdez group The quartz lenses give outcrops of schist a dappled ral.)c;ures 8 A0 settil‘:(z-_x;atmgt k_)ands ok d]:l:lt? alm 4 stand during retreat, or two advances separated by a
dotted where concealed grades southward into metamorphic rocks, chiefly appearance that is conspicuous from a distance. f_a r(;. & ne pegman 'tlBe e tfnf acfr OBBiLle follg_ short interval of time. The single or double advance
schist and gneiss, which are subdivided into four units. Most of the amphibolite is greenish black and con- Lon o d lf glr:elss " u::u Pconsni.i & d.gua?tz, ?t é recorded by the vegetated end moraines is correlated
The oldest(?) of these units is the metamorphosed sists of approximately 80 percent hornblende, in Spar, :‘;‘ °°t r;“rl;}(:OVl €. Re'ﬁma ite di ;s in \:lmt with the advanoe of glaalers.on the south Fanic of the
BlCE btet s sttt equivalent of part of the Valdez group, and the other crystals about Y4-inch long, and 20 percent plagioclase Z?’zr © cr(:is fo or;lps;nth ' gekwere & fser\:ie' atha eastern Chugach Mountains and adjoining part of the
Fault three units probably represent bedded rocks of Meso- feldspar. The hornblende crystals are parallel and rr:zraarilr?:’ ir; ar?ri;?:; Zl:wiere ::f t}‘;: er:ai d;:n 'llr‘lhesz St. Elias Mountains at different times during an inter-
Dushid wheve wopronimotely loatedion gradthnal, zoic age that were reglonally metamorphosed ol give t;he rock a well-defined llnea.t.lon Some of t:.he paamBtites difter from the otliers in tHat thiy contain va‘1 between 670 and 1,3§0 years ago (Plafker and
dotted where concealed. U, upthrown side; D, canic rocks of Mesozoic age are exposed south of the amphibolite is speckled and has white laths of plagio- Blaok & i tal Hrsk 3 dvhibs | Miller, 1958; Kachadoorian, 1960). Measurements
Aoiintlroiin sode Bagley Ice Field, and east of the map area they are in clase in a matrix of greenish-black hornblende. Its 90 :urm? A1 ctri’lsl s las aie alf 1}111c ets :r;g made for nine glaciers less than 5 miles in length, in
depositional contact with the Yakutat group, chiefly texture resembles the subophitic texture in gabbro, 4 Qua;' tzhvesms ?u ¢ e volcanic r(;)cv Sl'dt s s 1ca‘; the area from Granite Creesk north to the Chitina
argillite and graywacke, of Late(?) Cretaceous age. diabase, and basalt. The texture and the interlayer- AGLNOR Wk trelna ormatlo.n AN VEABE EROUR, AN Valley, indicate that th t ) d "
- +« D— . s X R g the foliation of metamorphic units A and B. The ¥ paate: b e oufermost vegetated mo
iy ) : The Yakutat group is thrust over sedimentary rocks ing of the amphibolite and schist suggest that the 1 ] ; : Iy 4 f hi k. raines of Recent age represent an increase in the
Minor anticline Minor syncline of early Tertiary age near the southern boundary of amphibolite is metamorphosed basalt. If so, unit D argest vein seen is approximately 4 foet thic anq 8 length of these glaciers ranging from 14 percent to at
the traverse area. Quartz diorite and related plutonic may be the transition between the voleanic rocks out- least 50 feat IOI}g‘ » but most are less than % foo-t thick. least 120 percent, and averaging about 60 percent. The
it rocks, probably in part of metasomatic origin, occur cropping near Natural Arch and the metamorphosed Some quartz veins are parallel and are easily mistaken large glaciers in the southern part of the map area
- mainly in the Strelna formation in the northern part sedimentary sequences north of the Tana and Jefferies Tor bedding at 8 Aistanoe undoubtedly increased in size also during this period
g dlantiel Minor overturned syncline of the map area, but smaller masses of plutonie rocks Glaciers. _Dikes and veins are not shown on the map. Intru- bud th 16 1 1 " = S
Minor overturned anticline ahd diliea ‘ot Hhb Vellsy wosns 4hn mtamensle sion of most or all of the dikes probably was contem- u. he re§u ing lateral moraines evidently en.:her
Folds et B | S ’ VOLCANIC ROCKS poraneous with or closely followed the intrusion of the coincide W.lth or were exceeded by the moraines
Showing trace of axial plane and plunge of axis ] Lava flows and flow breccias of dusky purple and plutonic rocks, but preceded the deposition of the formed during the latest advance. .
STRELNA FORMATION grayish-green amygdaloidal basalt or andesite, and Yakutat group. A minor glacial advance culminating within the past
45 The northernmost exposures of this formation, and possibly some tuffaceous rocks, compose this unit. STRUCTURE 300 years, and followed by recession continuing to
W possibly the oldest rocks in the map area, are thin- They crop out in the vicinity of Natural Arch, along a - the present, is recorded by bare or sparsely vegetated
Strike and dip of beds bedded to massive, pink, white, and variegated marble. ridge at the southern boundary of the Bagley Ice moraines bordering nearly 4 Il of the glac1er.s in the
These recrystallized limestones crop out at the sharp Field. Stratification of these volcanic rocks is gener- The regional trend of stratification and foliation in map area. The end moraines f.ormt‘ed during this
B bend in the Kiagna River, near its junction with the ally not well defined, but at some localities individual the map area is approximately N.70° W. All of the latest advance by the smaller glaciers in the northern
4 Chitina River. Bedrock is concealed by surficial flows a few feet thick can be distinguished. No pillow bedded rocks are thought to be tightly folded, but this part ‘of the map area lie within the vegetated
Strike and dip of beds; up side of beds not known ; ; : ; . structures were found. All of the voleanic rocks are pattern of folding was clearly seen on a regional scale moraines of the earlier Recent advance or advances,
P p deposits for 214 miles south of this locality, but expo v B 3 ; .
; : partly chloritized. only in the well stratified part of the Yakutat group. and record a rather uniform increase in the length of
sures farther up the canyon of the Kiagna River and : : .
; : The volcanic rocks extend west of the map area and Closely spaced, nearly isoclinal folds in the Yakutat these glaciers, ranging from 6 percent to 33 percent
east of the covered interval appear from the air to i
* consist of marble and other bedded rocks. The Strelna seem to form most of the central and northern part of group, and also the relationship between axial plane and averaging about 24 percent. The fresh lateral
Strike and dip of overturned beds is again exposed in a band approximately 2 miles wide Waxell Ridge. Near the northeastern part of this cleavage and bedding, are best exposed in the valleys moraines deposited at the margins of the larger
between plutonic rock masses, just north of Slender ridge, the volcanic rocks are in fault contact with of the glacier that crosses the profile line 1.9 to 2.4 glaciers during this advance are the only evidence
sp s : ; sedimentary rocks of Tertiary age. East of the map miles north of the southern boundary of the map. recognized for more extensive glaciation on Juniper
Lake. There it is well-bedded sandy limestone and ¢ : ) € !
e poorly sorted limy sandstone, seemingly interbedded area, a nearly vertical contact between the volcanic Isolated folds were recognized at a few places where Island and Barkley Ridge, in the southern part of the
i i 5 i n ; ; T ; ies rocks to the north and the Yakutat group to the south beds could be traced across a crest or trough, and map area. The latest general advance of glaciers in
Strike of vertical beds; up side of beds not known with grayish green semischist (possibly chloritized 5 g - R . .
sandstone) and quartz-blotite schist: Some of the can be seen on the northwest face of Mount Miller. were tentatively identified at some places from a the coastal region of the eastern Chugach Mountains
calcite in the limy rocks has been altered to tremolite. From an airplane, the units appear to be accordant reversal in dip indicated by cross-bedding or other and the St. Elias Mountains culminated between 1700
el In a narrow band trending northwest through the and in depositional contact it this locality. sedimentary structures, from a change in the pattern A.D. and 1791 A. D. in the Malaspina district (Plaf-
Strike and dip of foliation southern end of Slender Lake, rocks assigned to the No evidence was found in the traverse area to in- of drag folds, or from a change in the angular rela- ker and Miller, 1958), and probably about 1700 A. D. in
Pt Strelna are moderate-red, pale-olive, and grayish-black dicate definitely whether the volcanic rocks are tionship between cleavage and bedding. North of the I_{atalla dlstr.lct (Kachadoorian, 1960). T?ees
T argillite and slate interbedded with grayish-green younger or older than the Yakutat group, except that Bagley Ice Field the axial planes of most of the folds growing on the highest of several lateral moraines
>(f.\’: & oy semischist. The red color of some of these rocks is the voleanic rocks are more highly altered. Farther are vertical or dip steeply to the north. Near the aboYe Hann_a Lake, at the eastern mz_zrgin of' th.e
e Strike of vertical foliation diie o disseminated heratita, east, in the Malaspina district (Plafker and Miller, southern margin of the map area, however, many of Bering Glacier (observed by the writer in 1946) indi-
,\.‘_\/\" A few pods of argillite, limy sandstone and schist 1957) and in the Yakutat Bay region (Tarr and Butler, the folds in the Yakutat group have southward-dipping cate that the glaciers drammg: from the 'Bagley Ice
SR i occur in the band of quartz diorite south of Slender 1909, p. 150-152), voleanic rocks or greenstone probably axial planes, and some of these folds are overturned Field began to retreat from their last maximum stand
‘;‘,\,/\\ _ = Lake. Between this pluton and strata assigned to derived at least partly from voleanic rocks lie uncon- to the north. about 120 years ago. _ . Iy
’L/J.;:‘: Str]ke and dlp Of CIGaVage the Valdez group, the Strelna consists predominantly formably below the Yakutat group. The volecanic FAULTS The lack Of evidence for laFe Wlsconsm glac1at10n
of massive grayish-green semischist that may be rocks in the map area are considered to be older than The Chugsch-St. Elias fault, which crosses the more extensive than the glacial advances of the past
X «—59AMr 453 chloritized sandstone and argillite, or perhaps altered the Yakutat group, but probably not much older and southern part of the map area,yis o6 of the meadsr 1,400 years or less was noted previously at the margins
og5t | 60°45' i tuffaceous rocks. The schist has some interbeds of almost certainly of Mesozolc age. The relationship structural features of southern Alaska. It has been g St APt Bl aplar 2 g atige i sl
60°45 Fossil localit grayish-black argillite, dark-gray limestone, poorly of the volcanie rocks on Barkh‘ay R.ldge to the rocks traced for a distance of 180 miles along the southern ing sot}t‘h .from the eastern Ch}:gach Mou‘ntams‘and
ossil locality sorted gray sandstone and siltstone (graywackes), mapped north of Bagley Ic Field is not kl?oyvn, but front of the Chugach and St, Elias Mountains, from the adjoining part of_the St. Elias Mountamg (Miller,
Showing field number and a few nodules of moderate-red, grayish-green, and the possibility that part of the volcanic unit is equi- the deits of 16 Coppar Biver to Yalitet Ra ('Mi]ler 1958; Plafker and Miller, 1958; Kachadoorian, 1960).
dark-gray chert. valent to the metamorphic recks of unit Dris suggested and others, 1959, p 3;) pl.5). The surface trasc, aiof e The present reconnaissance traverse extends the area
B e The stratigraphic relations at the contact between by the presence of a.mphlbohte on J\imlper Island a-nd fault is eas’ily id'entifi,ed at i soulbAtiats sosneeof of seemingly anorr}alous late Wisconsin g]acla}l condi-
o _Ridge line the Strelna formation and the Valdez group are not the presence of sedimentary rocks u}terbedded_\mth the map area, where the prevailingly dark-colored Hohe nort};lward into the Chugach Mountalns,.and
clear. In places these units appear accordant and even purple and green .rocks, almost certalply voleanic, on argillaceous rocks of the Yakutat group have been 1s.ug'ges;s t1 alt 'the area rr;ay be boun(_ied by a hinge
gradational, but at other localities the lowest beds of two nunataks 9 miles due west of Juniper Island. thrust southward and over light-colored sandstone of tll;l il alf , ytmi. :’ﬁne,; £ t}glJe.fferleZ ?1: c1ef and
Bhotoentar the Valdez seem to fill channels in and to truncate YAKUTAT GROUP Tertiary age. The location of the fault is less evident raien:pf E:tz ?;ino maen a;xoa i K balgra dmt(;)-
the uppermost beds of the Strelna. Moreover, the - . farther west, where the Tertiary rocks are mainly £ Y FOERST COCRE, DRHGVEE 10
. % The Yakutat group in the traverse area comprises Y e . represent the last major glacial advance in late
change from relatively unaltered argillite of the o i ; dark-colored argillite similar in appearance to the : 6 - :
Andih 3 ; argillite and poorly sorted fine-grained sandstone and X Wisconsin time, was found on the south side of
Valdez to semischist and limy rocks of the Strelna is : : Yakutat group. The fault trace was previously sty
: . g siltstone (graywackes). The argillaceous rocks are . : Thompson Ridge, about 700 feet above the present
abrupt, if one considers that these units are probably : : thought to lie beneath the glacier at the southwest .
several thousand feet thick. Therefore, the Strelna medium-dark gray to grayish black, and usually haye corner of the map area (Miller, 1951, fig. 1; 1957 fig surface of the Tana Glacier and 600 feet or more above
/ i - ’ ) o 4y ) . . sl
and Valdez may represent different systems, perhaps a well-developad fracture oléavage. Most of the sand 2), but during the present investigation the fault was the lateral moraine formed during the latest Recent
even different eras. stone: and siltstone is medium gray and weathers pale found at one locality on the west end of Barkley advance. Juniper Island, only 6 miles to the southeast,
No fossils were found in the northern part of the reddish brown or light brown. At a few places the Bideo. o Pase hileda gfeet ahive B SiEaE o ttie is encircled by the equivalent lateral moraine of Re-
i x sandstone is chloritized and has a greenish cast. The ge, ; © . A cent age, standing generally less than 100 feet above
map area. Correlation of the rocks exposed there with : ; Bering Glacier. The fault at this locality is a 2- to : : :
. : constituents of one sandstne specimen are quartz, X - the present surface of the Jefferies Glacier and Bagley
the Strelna formation and Valdez group is based on : : . 5-foot wide zone of extensively fractured rocks and a - 5 .
lithologic similarity and on photoidentification of the plagioclase feldspar, plagicclase-rich fragments of little gouge, dipping about50° N. The dip of the Ice Field, but no erraties or other evidences of any
contact described above with the Strelna-Valdez con- v9lc:amc rocks, anq less than 1 percent microcline, fasl farthe'r SHBEBE aSMinsbad Tt (idbgls Bl older, more extensive glacial advance was found on
3 d E A biotite, and muscovite. : k the higher part of this-nunatuk.
tact mapped in the Hanagita River area (Moffit, 1914, ] : . graphs, is between 40° and 55° N. on the spur at the
. Lenticular calcareous concretions a few inches long o K 3 As a possible explanation for the seemingly anoma-
pl. 2; 1938, pl. 2). The contact was traced from the . e11s sgis profile line, and between 35° and 55° N. just beyond ; § 4 2
map area to the Tana River valley 8 miles south.of the occur in the argillite at a few localities. They weath- the southea'st e o s lous glacial history of this area the writer suggests
crest of Towhead Mountain, where the photoidentifica- er light gray where they are nearly pure calcite, and P o ey g;cee T T —— that continuing uplift of the Gulf of Alaska Tertiary
: ; . A pale yellowish brown where they are chiefly argillite. . ; ] DRIy rovince and adjoining part of the eastern Chugach
tion was confirmed in the field, and thence northwest- : offset schist layers in unit D on the south side of Jun- P ; BN A8 D b l
ward through Goodlata Peak, across Monahan Creek at thany of these concretions were broken open and a iper Island. These faults and other minor faults seen Mountains and St. Elias Mountains in late Quaternary
a point 6 miles southwest of the junction of Monahan fow wats dissolved m_acld, but fossils were found in farther north in the traverse area are not shown on Kiine: c.aused B gradual southvx‘rard shift of optimum
Creek and the Chakina River, and into the contact them at only one locality. oy conditions for ice accumulation. Rates of uplift
mapped by Moffit (1938, pl. 2') at the hesd of the Bryozoans, pelecypods, a turreted gastropod, and P ranging from 2 feet to 3.7 feet per century during the
Hanagita River. The St;‘elna formation is assigned worm trails were found in the Yakutat group along a ECONOMIC GEOLOGY past 8,100 to 10,800 years are indicated by radiocarbon
to the Mississippian on the basis of crinoid stems and spur extending north from Barkley Ridge (localities Mitiorals of possibis enapomio intevest sasn in the dates on marine terraces in the coastal area (Heusser,
corals found west of the Hanagita River and more 59ABa 291 and 59AMr 436 on map) but they ax_'e.too reconnaissance traverse are meager in amount and 1959); uplift of tche Chugach-Sil;. Elias Mountains arc
diagnostic fossils found elsewhere in the Chitina Val- poorly prf:sgrved to date the beds. A foraminifer variety, considering that bedded rocks, including lime- alox}g the bordering system of high-angle thrust faults
b ley (Moffit, 1938, p. 26-28). from argillite at the northwester:n enfi of Barkley stone, are cut by large masses of plutonic rocks and by (Miller and ot'hers, 1959, p. 42, pl. 5) probably was
S VALDEZ GROUP Ridge (locality 59AMr 45{3) was identified by Rufth dikes. Copper minerals, graphite, pyrite, and hematite even more I‘aPlfi. Evidence of sou_thward mover.ngnt
i Todd of the U. S. Geological Survey as Nodosaria were found at several localities, but not in quantities of ice over divides on the south side of the Chitina
2 The rocks of this group are predominantly indis- affinis Reuss, indicating that the beds there are Late . : 4 Valley was cited by Moffit (1914, p. 39-40) in support
o . P £ e : ’ suggesting deposits of commercial value. A trace of : 4 e
tinetly stratified grayish-black argillite, most of which Cretaceous or Paleocene. A Late Cretaceous age is gold was found in one quartz vein in the Valdez group. of his suggestion that the Wrangell Mountains were a
PO, A has a poorly developed cleavage. In the vicinity of more likely, since the Yakutat group is in fault con- A scintillation counter was carried on nearly all trav- more important center of ice accumulation than the
DECLINATION, 1961 the lakes at the head of Martin Creek, the argillite is tact to the south in the Yakataga district with less erses north of the Bagley Ice Field and was used to test Chugach Mountains during a glaciation which prob-
laminated and is interbedded with poorly sorted gray altered rocks at least as old as Eocene and possibly the radioactivity of most common types of rocks and ably correlates with the older of the two major
sandstone and siltstone (graywackes) and a few thin of Paleocene age (Miller, 1957). Furthermore, the : st . glacial advances recognized in the northern part of
JEFFERIES GLACIER 3 kL 4 & G el k mineralization found in the map area. The results
beds of conglomerate. Most of the clasts in the con- Y.akutat group in the Malaspina district is overlain indicate an absence of large fields of radioactivity or the traverse area.
glomerate are ‘rounded or angula.r p.ebble-sme; frag- with mark'ed angular _contact by coal-bearing beds of of significant concentrations of radioactive minerals.
S ments of argillite, whereas the principal constituents the Kulthieth formation, of Eocene age (Plafker and Most of the mineralization is in the bedded rocks of
of the sandstone are qu'artz, plagloclase_ feldspar, apd M}ll‘l;ler, 19571)1.. 5 s ) . " the Strelna formation or in the associated plutonic
as much~ as 50 percent silt and.clay ‘matrix. Muscovite e argillite and graywacke here assigned to the rocks. The most extensive mineralization seen is in &
and pyrite are common constituents o'f all the rocks; Yakutat group extend west of the traverse area to zone averaging about 20 feet wide, exposed in deep
the pyrite weathers to limonite and gives a speckled the southern part of Waxell Ridge. They have been ‘gullies on the west valley wall of Bearhole Creek. 1
o . . y
appearance to the rock. Calcite cements some of the traced on aerial photographs 20 miles east (_’f the trav- mile north of Slender Lake. The mineralized zone is
strata, and in one thin section it has partly replaced erse area to the central Da!‘tgf B&rkley ll?xdgde' w};e;e conspicuous from a distance because it is a lighter
the quartz and feldspar.‘ Q}xartz and feldspar are also the strata seem to be truncated to the south and east by color and more yellowish brown than the country rocks.
partly replaced by chlorite in a thin section of a speci- crYita“me rocks and the Ch“g‘{chésst- E}‘as fault. fTEe Graphite and pyrite make up about 20 percent of one
men from another IOC{illty, but t_hlS replacement is Yakutat group cropsMout again ai iics dea;t Y bt £ vein from this zone; the gangue minerals are altered
not so exteHS}‘\re as to give a, 'greems'h cast to the rock. traverse area, near Mount St. 'as, and has been quartz and feldspar. Graphite and pyrite were found
The name “Valdes senes' was given by Schrader traced'southeastward on the south'51de of the Chugach- also on the opposite valley wall, indicating that the
(1900, p. 408-410, 413) to varied rocks that crop out in St. Elias fault to the type area in the Yakutat Bay zone may extend across the valley of Bearhole Creek.
the vicinity of Port Valdez, 125 miles west of the tra- region (Plafker and Miller, 1957). The age of the Disseminated pyrite was seen at many other localities
verse. The age of these relatively unfossiliferous argillite-graywacke sequence first named the Yakutat in the Strelna formation.
deposits is uncertain, but they seem to belong to a “system” by Russell (1891, p.167-170) and later called The band of argillite of the Strelna that passes
BAGLEY A belt of eugeosynclinal sediments that farther west are, the Yakutat group (Tarr and Butler, 1909, p. 152-157) through the southern part of Slender Lake is partly
ICE 146° 144° 142° 140 at least in part, Cretaceous. Moffit (1938, p. 89) is not definitely established even in the type area. hematitized. The hematite is disseminated in the rock
l \ T . | points out, however, that the Valdez group may Plafker and Miller believe that the group is Cretaceous and concentrated along fractures. This mineralization
include rocks of older Mesozoic or even Late Paleozoic and probably largely or entirely Late Cretaceous. is more pronounced in the northern part of the band
| age. The strata mapped as Valdez in the area The strata mapped as the Yakutat group in the trav- and extends at least the width of the traverse area. ENCES CITED
i of this report are provisionally referred to the ersa area are also tentatively considered to be Late Hematite was also found in quartz veins that cut the REFER
"l/,.é’l7 1 Mes9zoic and are considered to be most likely of Ju- Cretaceous in age. Valdez group and Strelna formation, and along frac-
Seyy ‘ ";S:‘sc zg:sﬁiiaufigcﬁgt;h?sare mt“:)e northern part LOWER TERTIARY SEDIMENTARY ROCKS tuzes in tlile quartz diorite. ] Goddard, E. N., and others, 1948, Rock-color chart:
M, ol a.8uccessiono at seems to become progres- dae small amount of native copper was found in the Washington, D. C., Natl. Research Council.
Ou,)t ‘ ' sively younger to the south; and (2) rocks of Jurassic Rocks mapped as Tertiary include conglomerate, voleanic rocks a few miles north of Barkley Ridge. Heusser, C. J., 1959, Radiocarbon dates of peats from
'5/178 age and of similar lithologic character are widespread sandstone, siltstone, a‘rgllllte, and coal. The conglom- Malachite and azurite occur in quartz veins that cut North ’Pacifi'c Noxith America: Am. Jour. Sci. Radio-
| in adjoining areas of southern Alaska, but rocks of erate forms a few thin beds at the southwestern end this voleanic sequence. These copper carbonates were J - HOUr BeLadlo
§ z - 5 2 g . : . carbon Supp., v. 1, p. 29-34.
) 7 Triassic age are limited in extent and are mainly of Barkley Ridge. It contains well-rounded pebbles also observed along fractures and di {natsd in th 3 i
QN o M : % f illit d/volaani ks. Th At ed along Irac and aisseminated in the Kachadoorian, Reuben, 1960, Engineering geology of
Yezz & 1 limestone and voleanic rocks (Payne, 1955). Irrespec- of quartz, argillite, and volcanic rocks. € sandstone tz diorite. i it D, and in the h itized band -
%q 2, = ; . o Pk : ; ; . : : quartz diorite, in unit D, and in the hematitized ban the Katalla area, Alaska: U.S. Geol. Survey Misc.
& <| <« tive of their age, the argillite and associated rocks in is a thin-bedded to massive, olive-gray, medium- to : : ,
$ g : imi fine-grained subfeldspathic lithic arenite that com of Strelna rocks. Some chalcopyrite was found in Geol. Inv. Map I-308.
Port Valdez §'. %ag,, Towhead Mountain i ' < the northern part of the tra‘wersc? BrORTATE su‘mlar to lg taihe biotit pl : 9 illite chi A unit D, in quartz veins that cut the Valdez group, and Miller, D. J., 1951, Preliminary report on the geology
S e Rivey (=l and are probably co-extensive with the type “Valdes S B AV bnts BIIASGG anEillibe ohins associated with pyrite and graphite in the zones north and oil possibilities of the Yakataga district, Alaska:
=) =, < series.” Schrader mapped this unit to the mouth of stain test and thin section of one sandstone specimen £ Slandur Ll p . g 4 :
g | © ; ! h imately 60 e i2, 15 perosnt o1 Slender Lake. U. S. Geol. Survey open-file report.
ner Ry P 2 . _ Z the Bremner River, and Moffit (1938) mapped the shows approximately percent quartz, per: Many of the dikes and quartz veins in the Valdez 1957, Geology of the southeastern part of the
Bre & £ 264 2 Kiagna River =X Valdez group eastward to the present traverse. lithic fragments, 10 percent potash feldspar, 10 percent group were examined in the field, inasmuch as these . I'\'Iountains Vabatage Al dladn:
0, J . LR . A ¥ k 3
Ch & 5 ' METAMORPHIC ROCKS b *ioplase feklknar, ail s pfant blotite, museguite, rocks are known to be gold-bearing at Golconda U. S. Geol. Survey Oil and Gas Inv. Map OM-187.,
e 60°30" - Ygs, Z. ¥ | and sphene. Several of the quartz and feldspar grains Creek, about 35 miles to the northwest, and also at 1958 A 1 lacial hist £ th i
60°30" |— ch % & it Schist and gneiss predominate in the central part of are partly replaced by chlorite. The lower Tertiary other places in the Bremner district (Moffit, 1914, p. duit n(;m‘zlouls{ iatia 0Ly LR DuLe
O o L (Gra1le Creey; : the traverse area. Presumably they represent sedi- sandstone is distinguished from sandstone in the Yak- 44-51; 1937, p. 99-102). No free gold was Al un,dep (Zzster.n Bu ) 9 & S lal?l,‘eﬁ;(l)zl [abs.]: Geol. Soc.
O 0(,,7 :\ Sl ol e S Mt Logan mentary and mafic intrusive or extrusive rocks that utat group by its lighter color and larger percentage thehand le;ls, but a trace was recovered from a quartz M.umerllga 3 W P" v ‘,?' g = d G G
ta/}, T = / R 3 —\\~——|~\\ Ny were regionally metamorphosed. Four distinctive of potash feldspar, but the argillites in these two : Lern ©. o, tayne, L. G, and Grye, George, 1959,
. Sia S G Bagi 7| e B e e N < : ; 1 S dike that cuts the Valdez group near the southern end Geology of possible petroleum provinces in Alaska:
Prince Willvam Sound Y Chndeva e 2 ey Ice Fi\eTcT\ .29 1 \ metamorphorphic units that may correspond to facies units are similar in appearance. Coal crops out only of the smaller of the two lakes 8 miles south-southeast U.S Gy LS Bpll p A
Waxell Ridge / / _____ - e AR \ of the parent rock sequence from which they were in the southernmost part of the map area. The coal - . (xe0.. Survey Bull. 1094, 131 p. :
O = a SS \ , ¥ : 5 . ; 5 of Slender Lake. One 500-gram sample of the quartz Moffit, F. H., 1914, Geology of the Hanagita-Bremner
\? _________ AT 7 § T e I . 1 & o derived are differentiated on the map and described and associated sandstone andsiltstone were previously yielded a flake of gold weighing less than 0.0001 gram. L .AI., Dt ,U S. Geol. S B lg; 576. 5
@ # Beri L e (e ” J / 0 here. The units are described from north to south in mapped as part of the lower Tertiary sequence in the Although this amount is not of commereial value, more reglon,lgléast;l. e gﬁ.'. ur\\;ﬂlr] uA:l k' .61?‘
(& & { Glzrcline% /~ Robinson Mountains Mt St Elias™ < 3 Tsasa / what may also be chronological order from oldest to Yakataga district (Miller, 1951, p. 13-15, fig. 1). All systematic sampling must be done before the d'eposit » 1118 upber Chitina Valley, Alaska: U. 8.
& q ; ~ e s g 5 Geol. Survey Bull. 675, 82 p.
Q~\ N / youngest, as the rocks seemingly decrease in age of the unweathered lower Tertiary rocks along Bark- can be properly evaluated 1937 R e 1 devel L i s
& l \ L P southward in the traverse area. ley Ridge are dense and relatively impermeable. Ths lanpot SESRIIE S Granlis Dissle forti i the Bt B izerilonmﬂzz ?{a~ e[‘;e (S)prr(n}er:)ls Sm .
27 N st oaicatann o \\___\ Unit A.—Biotite-quartz-feldspar schist predomi- An oyster and poorly preserved Foraminifera found map area were probably tested for placer deposits of B II)lp 880-B 97g1 0 v =S A0k SUEVey
i . 3 i nates in unit A. The schist consists of approximately in beds assigned to the Tertiary at the western end of : s il il .
o \ ; S : ; gold by the prospectors who began to explore this 1938, Geology of the Chitina Valley and adja-
{ ’ : \ 40 percent reddish-brown biotite, 30 percent sand-size Barkley Ridge (59ABa 307 and 59AMr 466 on map) . ] ; :
| P Malaspina Glacier : : : ¥ : area in the early 1900's (Moffit, 1918, p. 77-78). There cent area, Alaska: U. S. Geol. Survey Bull. 894, 137
\! \ quartz grains, and 30 percent plagioclase feldspar. are not more closely determinable than forms of S 4 g 4 ’ SN X Y iy p.
’ These minerals are in medium-gray bands less than probable late Mesozoic or early Tertiary age. The waa a miniature stampede to the Kiagua River area [1939].
of Alaska : : s : ’ during the fall and wi -15 i i i i
Gulf of one inch thick, separated by light-gray quartz. A few sequence is similar in lithologic character to parts of urLig she tall and writier of 1014-15, but, according Payne, T. G., 1955, Mesozoic and Cenozow_ tectonic
Yalkutat pale-red crystals of andalusite were found in the schist the Kulthieth formation of Paleocene(?) and Eocene to Moffit, the quantity of gold recovered was too small elements of Alaska: U.S. Geol. Survey Misc. Geol.
Bay : : : Yo AR to encourage further work. Some of the smaller Inv. Map I-84.
near the contact with unit B. age in the adjoining Yakataga district to the south - . . )
: 3 5 creeks, such as Martin Creek, Twelvemile Creek, and Plafker, George, and Miller D. J., 1957, Reconnaissance
0 MILES Yakutat Unit A grades northward by decreasing metamorph- (Miller, 1957). . ; ) R gl
i 0 50 10 o - ey unnamed creeks draining the outcrop area of gold- geology of the Malaspina district, Alaska: U. S
{ ism into argillite of the Valdez group, and southward . E ? alke
: L i | : | | by dricFanBiAG M kabiorsista Fith ke s of uiit B PLUTONIC ROCKS bearing Valdez rocks, may be better prospects. Bench Geol. Survey Oil and Gas Inv. Map OM-189.
| I I 6 14100 Thése gradational contacts are best observed 6 miles' Plutonic rocks in the traverse area are predomi- d;epo§ l:-s forusd dur;)ng ang‘follow:inglthe la}slt inaJor 1958, G-'laciz_xl f(_eatures and surficial deposits
146° 144° 142 west of the traverse area and along the east bank of nantly quartz diorite. Most of the quartz diorite glaciation are now being 1356_01_39 a ong the lower of the Malaspina district, Alaska: U. S. Geol. Survey
; : : B : part of these creeks under conditions similar to those Misc. Geol. Inv. Map I-271 [1959
the Tana River, where the Tana Glacier has scraped crops out in the vicinity of Slender Lake, where it resulting in placer gold deposits on Dan and Chitity & Gy S3€0%, Inv, Map ] "
the bedrock clean. The contacts of unit A can also alternates with bands of the Strelna formation. The = s , = , ossman, D. L., 1?591 GeOIOgy and ore deposits of
LOCATION AND REGIONAL GEQGRAPHIC SETTING OF THE TIRWEBSE ARSA be seen in the vicinity of the notch 5 miles due north contacts shown on the map between the bands of (l;reeks mdt.hf N:zﬁa;?.itrllg;;o tll'n;gnlo;;h, gndin the northwestern Chichagof Island, Alaska: U. S. Geol.
- of the mouth of Twelvemile Creek, and near the head quartz diorite and Strelna formation are generalized. remner district (Moffit, » b. 128-129). " Sur\i;:y Bull. 1058-E, p. 139-216 [1960].
; ; : i i ,L.C, 1891, it . Elias,
- 60224145 of the glacier west of this creek. Both the gradation Pods and bands dof.the Strelna formation occur in QUATERNARY DEPOSITS AND GLACIAL lfls:s kaF Natls?}eoAn L::Deliltéon t503 _l\ggrnt St. Elias
60°24'42 e from schist to argillite and the abundance of biotite quartz diorite, and vice versa. HISTORY : d ECNEAE . Ve O, D .
142°37'35" in the schist support the inference that unit A is the The average composition of seven quartz diorite Schrader, F. C., 1900, A reconnaissance of a part of
metamorphosed equivalent of part of the Valdez specimens is approximately 50 percent plagioclase by Don J. Miller Prince William Sound and the Copper River district,
group. feldspar, 35 percent hornblende, 10 percent quartz, and Glaciers and the meltwater streams draining from Alaska, in 1898: U. S. Geol. Survey 20th Ann. Rept.,
Unit B.—This unit of quartz-feldspar-biotite gneiss 5 percent biotite and accessory minerals. Three them are chiefly responsible for the unconsolidated I?t- 7, p. 341-428. N !
is best exposed in glaciated knobs on the floor and additional specimens from the northernmost band of deposits of Quaternary age in the map area. Other Seitz, J. F., 1959, Geology of Geikie Inlet area, Glacier
sides of the valley of Granite Creek and is probably plutonic rocks in the traverse area contain nearly kinds of surficial deposits that are thin or of small Bay, Alaska: U.S. Geol. Survey Bull. 1058-C, p. 61-
the source of the name given to this ereek by pros- equal amounts of plagioclase and potash feldspar, areal extent in the map area are the stratified deposits 120. )
pectors. Most of the gneiss is medium-grained, gray suggesting that the quartz diorite grades into monzo- laid down in the intermittent lake at the mouth of Sharp, R. P, and. Rigsby, G-.P-» 1956, Some r<_x:ks of the
on fresh surfaces and light-brown on weathered sur- nite. The quartz diorite also grades with increasing Granite Creek; talus rubble at the base of steep central St. Elias Mountams, Yukon Territory, Can-
faces. Some of the gneiss is fine-grained, brownish hornblende content into gabbro and hornblendite. slopes; alluvial fan deposits of the many small clear ada: Am. Jour. Sci,, v. 254, p. 110-122.
black, and rich in biotite. The contacts of the more These mafic rocks seem most abundant in the bands streams draining the walls of the larger valleys; and Tarr, .R- S., and Butler, B. S., 1909, The Yakutat Bay
mafic bands with the typical gneiss are sharp, are of quartz diorite and Strelna formation from Slender landslide debris The surficial deposits are shown on region, Alaska: Areal geology: U. S. Geol. Survey
parallel to the foliation, and are believed to correspond Lake northward, but gabbro was also found in the the map only where they conceal the bedrock over ?I'_Of‘ Paper 64, pt. 2, p. 145-178. '
to changes in lithologic character of the original bedded southernmost band of the Strelna and in the volcanic large areas, chiefly on the floors and lower slopes of Williams, Howel, Turner, F: J., and .Gllbert: C. M., 1954,
sequence; hence, bedding symbols are shown on the rocks along Waxell Ridge, 5 miles west of the traverse the larger valleys. The various kinds of surficial Petrography: San Francisco, Calif., W. H. Freeman
map for these contacts. area. deposits are not differentiated. & Co.
~
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