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Flood-plain alluvium Schist and Metachert £
Mud, silt, sand, gravel, boulders, and intermized wood, peat, and other vegetal Massively bedded green amphibole and chlorite schist interbedded with metachert; o
material overlain by crystalline limestone, phyllite, and minor amounts of chlorite, gaphite, -
and quartz-sericite schists. These mized rocks are sed near head of a‘silvluk >
River. Green schist estimated to be 2,000 to 4,000 feet zkk; calecareous and phyllitic =
rocks, 1,000 to 2,000 feet thick. No fossils have been found, and there is no other <
direct evidence of age of group. Degree of metamorphism suggests that the rocks are O
olderthanthekumetamorpﬁondrocksojtthemukarou,butmtaaoldasthe =
coarsely crystalline, undifferentiated metamorphic rocks of probable Precambrian o)
Colluvium age. Hence, age inferred to be Ord (?) to D ian(?) o
> b Chiefly frosi-rived rubble, but locally includes small ts of deposit, flood- = %
§ﬁ plain alluvium, terrace deposit, glacial gravel, and windblown stlt; best deve
S on gentle slopes on flanks of mouniainous areas; permafrost sporadically disirib- <
& uted in fine-grai ! =
<
Metamorphic complex &
Coarse-grained pink gneiss and medium- to coarse-graimd light- to dark-gray schist =
constitute a sequence of highly met phosed sedimentary, volcanic, and ly 5
e some intrusive rocks. Thickness not known. These metamorphic rocks are Zf‘obably et
Reworked silt of Precambrian age. They underlie limestone of Devonian age about 25 miles south 5
Chiefly reworked silt, sandy silt, and bog deposits underlying a plain transitional of the quadrangle /
with or slightly above areas of lain alluvium of Recent age (Qf) and separated ;
from higher plains and residual “islands” of ow (Qs) by erosional
10 to 50 feet high. Surface of plain is char ized by countless large and INTRUSIVE IGNEOUS ROCKS 3
thaw lakes, lﬁl ﬁdt of brush or tree cover, and by lack of stream scars and Intrusive igneous rocks in the Bethel rangle consist of (1) dikes, sills, and a small
ozbow lakes. The “‘islands” of older silt deposits ‘(Qs) that rise above the plain sug- stock of mafic rocks, (2) dikes, sills, and small stock-like bodies of soda rhyolite,
gest that the plain 1s an erosional feature formed by dissection and t complet (8) stocks of granitic rocks, (4) felsic porphyritic rock that may be a border facies
L removal of upper part of older silt deposits (Qs) of granitic stocks, and (5) serpentine
The age of most, or all, of the intrusive rocks is probably Tertiary, as they intrude
B - volcanic and sedimentary rocks of middle Late Cretaceous age. Serpentine, formed
) _ oty Bethel / by the alteration of an ultramafic inirusive body, culs rocks of probable early
Landing Field 3 J{/ &) Qs % Paleozoic %Mma (1940, p. 54) concluded that the ultramafic rocks in the
: < vicinity of inews Bay were of similar age I :
- &E The f;clatin age of tﬁ mrmalm nt;f intru;u(;de foc}ca 8 zlnge;m;u The ggoup o;
i i i ] 3 mafic intrusive rocks (Tm) inc intrusive bodies of several different ages. Some o;
; Glacial drift Outwash deposits ; Sﬂt} deposits i the mafic rocks are iniruded by granite stocks; some of them appear to be genetically
Chiefly unsorted and Poorly to well-sorted sand  Chiefly light- to dark-gray < i the i oikers kivade Thualite ‘and the you: e
poorly sorted sand, and gravel with some silt silt and sandy sili con- = Tei b %” 0 gelThe l;it”' kt; m"’" o obabul mu ngest i
gravel, and boulders com- and a few boulders, con- taining abundant per- o :;:“” ";f- 3 s Wf’:ﬁg{‘; ki ofl’ite i i )ﬁfu‘z v{[ ""z: ‘zwet::
priging various types of stituting terraces and mafrost. Organic Bm&’i‘m e i k.(T’g)- - rtl’;’e 5 ta,ﬂ”f(" kgk:m %:" Cwadrocagﬁg
1ce-contact and glaciofl outwash-fan plains. “muck’’ containing 71-78 quadlrainni ikt 1t wae ?iér than the aw;tﬁ: 1,':‘”” 4 L » P
viatile deposits; small Thickness ranges from a mammoth remains ~78) conel waeo il s 2
s areas of glacial outwash, thin veneer to more than (Spurr, 1900, p. 132)
8 colluvium, and alluvium 150 feet. Recognized on and nmommarine_gastro-
S included with unit. aertal photographs by re- pods occur locally mear
‘3 Thickness of deposits lationship to end and re- top of deposits, which
"g ranges from a thin veneer ‘moraines and become sandzer with
s of erratic boulders to by well-drained surface depth and locally con-
more than 125 feet. scarred by numerous tain pebbles and wood " Mafic rocks
Mapped chiefly from stream chan- fragments. Apparently Gabbro, diabase, basali, and biotite lamphrophyre constitute stocks, sills, and dikes.
aerial photographs on nels. are_gen- thicken westward. Mazi- Small dikes and sills are commonly porphyritic diabase. Gemuk Mountain is
: basis J aphic ex- “erally progressively mum thickness is un- - anorthositic gabbro >
§ pressi deposl young source known; water well at x
[ farthest from source area and are contempo- Bethel s minimum <
areas are highly modi- T us with ted thick of 450 feet. De- =
fied and_difficult to rec- morainal fronts posiits are probably of E
ognize. Younger : nonmarine ial origin o
generally show distinc- but may include eolian 3 :
tive glacial topography and marine members in y N Albite rhyolite )
and are eastly recognized some areas. Ranges from Light- to medium~gray, fine-grained, porphyritic albite rhyolite. Commonly has well-
on the ground and on Pleistocene to Recent in developed flow structures. Forms small stock-like bodies, dikes and sills
aerial photographs. age. Silt underlies much
Probably of early Wis- of the “Yukon-Kuskok-
congin to Recent age. wim delta” where it
Stippled areas indicate forms a wide plain of i !
L well-defined moraines ‘moderate. microrelief at
a general altitude of 10 . e
g ‘ﬁ eljoeg‘m ﬂbmm o “;‘J Granitie rocks Felsitic rocks
; 4 Pink, light- to dark-gray, fine- to coarse-  Pink and gray, fi ained quartz-feld-
l.’“"fi:;‘r‘"”’ along ma- | grained granite, dquartz monzonite, spar porphyry; locally shows flow
Jor . granodiorite, and diorite, constituting structure. Posstbly a felsic border facies
stocks of granitic rocks simailar to felsic rocks
' assoctated with the Horn Mountain
I Basalt stock in the central Kuskokwim region
s< Highly vesicular and scori black olivine basalt flows showing little or no alter- (Cady et al., 1955, p. 79) y
ation; matrix chiefly volcanic glass. Exposed in cutbanks of Kwethluk and Kisara-
lik Rivers and on Crooked Creek. Essentially horizontal and probably not more than
100 feet thick. Crop out sgomdically in bott of valleys incised in erosion surface
i of probable Miocene or Pliocene age and are overlain by moraine, outwash, and S\'
o oolgc'vium. Age inferred to be early Pleistocene or late Pliocene. Some of the
L volcanic rocks of Tertiary age (Tv) may belong in this unit -
Serpentine
il E Fibrous pale-green and massive black sergentine forms a small intrusive body north
L< of mouth of Crooked Creek J
- =
< o
Volcanic rocks =
i olcanic roc o o
S| Chiafu black porphyritc, olivine basalt; includes some andesitc iows and waler-aid et B —_—tta
tu, as i of obsidian a el tuff. Basalt constii most o] . :
o4 ‘unit in viewity of Kipchuk River and between Eek and Kisaralik Rivers on west Contact Fault, showing dip
< flank of Kuskokwim Mountains. Small amount of water-laid tuff, obsidian, and (U, upthrown side; o, downthrown side)
= siliceous tuff is apparently interbedded with basali along Kisaralik River. Basalt is Solid where located by field mapping or where clearly interpretable on
relatively unaltered; in places vesicular and amygdalowdal. aerial photographs; dashed where approximately located by field
Rocks are moderately folded and unconformable on steeply dipping rocks of Cretaceous mapping; dashed and dotted where located solely by photointerpreta-
age and older. Thickness 18 estimated to be between 1,000 and 3,000 feet. Some tion; dotted where concealed; queried where infmeg
< rocks in this unit are probably correlative with Waterboot basalt (Cady et al.,1955,
p. 55-56); others are pri y equivalent to Holokuk basalt (Cady et al., 1955,
p. 58-55). Age probably ranges from middle to late Tertiary %,/’ %///
Anticline Syncline
Showing trace of axial plane of fold and plunge of axis; dashed where
e concealed
Kuskokwim group *
Andesitic voleanic rocks, Kkv
Kuskokwi e S TR e o sl wibe ks oy =
e im group consisls of o thick sequence o i nic rocks (Kkv), Strike and dip of Strike and direction
and a much thicker sequence of sedimentary rocks (Kks). Fossils of early and middle A
Late Cretaceous age have been obtained from the volcanic rocks and frlgm the upper beds based on field of dip O_f beds basqd on
+_part of the sedimentary sequence i measurement photointerpretation
Volcanic rocks of Kuskokwim group, Kkv, form a belt of low, rolling hills on west flank
of Kuskokwim Mountains from Kwethluk River to beyond north boundary of ?;gd-
rangle. Stmilar volcanic rocks are exposed south of Upper Kisaralik River. ks #ap ,?{30
mmm’&sﬁnandemk%bmuwj?u;mmammoﬂﬁchw:&hm- Strike of | Strik dd ¢
andesite, and dacite; some interbedded tuffaceous sedimentary rocks; a Y trike of vertical trike and dip of
several hundred feet of volcanic breccia at or near the base. Flow rocks are chiefly beds Ifasedvgn field overtu?'ned bgds
light to dark gray and greemish gray, hyritic, highly fractured, and seldom
s recoguisatle ow plenss. Voleanis rocke tre considerably alisred, bné orsginal measurement based on field
mineral conmstituents are generally recognizable under the microscope. Both vol- measurement
canic and sedimentary rocks are recrystallized in narrow contact-metamorphic
zomes adjacent to some inirusive bodies. Interbedded sedimentary rocks—gray-
e wacke, silistone, impure limesione, and pebble conglomerate—comprise an esti- 1) ¢’60 X
&} mated 25 mnt of unit. Ralgtuztw ‘&n}tmm and dki:tributiou :_)f z:lcam'c and sedi- 8 3 30 e
g mentary rocks are variable, but s W g g more_prevalent e Strike and dip of foliation Strike of vertical
along southeast side of belt. Marine fossils ined from interbedded sedimentary p . e
; ;;,< rocks indicate that at least some of rocks are of middle Late Cretaceous age (Conia- ¢ 2 and plunge of lineation foliation
3 - cian). Sequence may also include rocks of early Late Cret age (C ian). [
15 'g May be equivalent to Iditarod basalt in the central Kuskokwim region (Cady et al., ‘c‘:“ /
5 1955, p. 47-50) : . LA [s) 50 90
5 Sedimentary rocks of Kuskokwim group, Kks, form a broad belt of high, rolling hills ' ] N i
across the east-central part of the quadrangle. Chiefly interbedded graywacke, silt- Strike and dip of flow cleavage Strike of vertical flow cleavage
§ stone with lesser amounts of pebble grit and conglomerate, ond a small amount of
coal. Rocks are well indurated, commonly light to dark gray, and weather brown.
ST e e e it e Hisims oty bon Tty x *
eirital muscovite pri ~in fine-grained rocks. Silistone commonly .
fracture, but slaty cleavage is well developed locally. Shaly bedding-plane parting Placer mine Pla.cer prospect
rare except in abundantly micaceous rocks.
The sedimentary sequence divided inio three gross lithologic zones. Rocks of basal zone O
regionally unconformable upon older rocks. At north end of Eek Mountains the
basal zone consists of an estvmated 3,000 feet of poorly sorted boulder conglomerate. Lode prospect
Conglomerate thins rapidly away from this area, and elsewhere basal zone i3 repre-
sented by variable amounts of conglomerate interbedded with several thousand feet of
massive graywacke, grit, and siltst C ly graywacke and sillst O 20715
comprise alternating beds 20 to 50 feet thick. Second zone pred tly siltst . i
with very little interbedded graywacke. Thickness estimated to be approzimately Fossil loca. 11:.Y
5,000 feet. Rocks of second zone are distinct from coarser facies of basal zone, but Numbers indicate collection number
locally may be gr i into both underlying and overlying stratigraphic zones.
Upper zone comprises thinly interbedded fine-grained graywacke and siltstone in
about e7ual amounts; thickness estimated to be 10,000 feet. Fossils collected from 4 O
rocks of basal zone considered to be of late Early Cretaceous (Albian) age. Fossils i
from rocks of upper zone considered to be of early and middle Late Cretaceous age Coal Vegetal debris
(G (C: ian and Coniacian) -
) LITHOLOGIC SYMBOLS
R
Volcanic breccia
& X Gemuk group, KCg
raywacke, siltstone, and conglomerate, KC s0002
Volcanic rocks, KCgv - 82?&%?00‘2
Limestone and calcareous siltstone and sandstone, KCgl
Chert, siltstone, graywacke, and limestone, KCgc Conglomerate
As originally defined (Cady et al., 1955, p. 27-34) the Gemuk group included rocks
of Triassic and Early Cretaceous age in the central Kuskokwim region and rocks
asmgmad by Mertie to the Mississippian(?), Permian, and Triassic periods and X\?X\f\)\/\f\\v
Early Cretaceous(?) series in the adjoining Nushagak district (Mertie, 1938, p. AYAVAVA
37-59). Rocks of Gemuk group in lower Kuskokwim region have yielded sparse Lava fi
fossil collections ranging in age from Mississippian(?) to Early Cretaceous. Total Va 1ows
60°00 Getrlr:wllgms g n&fwe:fi;tihwgcm zf’;q%o ot nd thin-bedded, fi ined
- ’ uk group, undiffer , KCg; chiefly massive a - , fine-grained,
b0°00 27 A2 i siliceous rocks, some volcanic rocks, calcareous silistone, and limestone. Some of the o i
162°00’ 160°00° 30 un%ﬂerﬁ;a#d ef:;:ks of ‘l};:w Ghz;nuk yt;loeup %; similar It‘o (;:lg 1}rc7>'bably cmem L o
with roci ifferentiated e ¢ on the geologic map. Fossils of Triassic imestone
been lt;btaiud ;rom ks:'milar pre%cks both ea:,:t and south mt;f ﬁ_quadrqngk. In Betohg: qluad}
rangle most of rocks ma; as Gemuk group, undifferentiated, are pr Y o
Jurassic, Triassic, and Permian age AAINGNS
i : b & 3 - : . NIAY
. A Fossil collections and a general knowledge of the stratigraphic sequence have made 1t /\—/\\/_\
‘ Lithologic symbols have been used to indicate known occurrences of distinctive types of gold and silver annually, of which more than 90 percent is dredged from the Tuluksak River to find in glaciated areas, as in the southeastern part of the Bethel quadrangle, because the Bpossibledm qutoag_zgzmk te locally some lithologic units within the Gemuk group in the Hornlels
1680 Gl Bethel irangle rocks. The geologic age of these distinctive types of rocks is the same as the forma- and its tributaries. Placer mines on Cripple Creek, Marvel Creek, Granite Creek, and Bear heavy minerals are likely to be disseminated through a large volume of glacial or glacio- Graywacke and conglomerate, KCge; massive, fine- to coarse-grained, hard, dark-gray;
ol b ’ q . tion in which they occur, The rocks are more extensive than shown on the map but have Creek ceased operation within the. period 1946 to 1949. The history and description of some fluvial deposits. Placer deposits occur in glaciated areas, however, as for example, the v g mi’;awmmd’%’:;ﬁow@m 8‘1";"; i S:{“;;{:mld@aiha s "Kzag}
BRooks RANGE 3 \ / i i i i - ) Creek. This small, rich gold placer was probably preserved by the high moun- limestone, calcareous gra wdesitic volcanic rocks, chert, and siliceous
N, ANG 7 not been traced out parallel to their strike. ) of the mines were given by Maddren (1915, p. 298 360). one on Canyon Creek. is small, rich gold plac pro y p y g ; gray ! ! i , an
£ ,. 3 B : kil g : < : 5 tuff(?). Much of the graywacke, lomerate, and silistone is stmilar to rocks
./ _ %\  Lower Kuskokwim-Bristol Efficient assistance in the field was given at different times by R. P. Nickolsen, L. A. Prospecting activities show that gold occurs on many streams other than those that have tains at the head of the creek, which split the ice and kept it out of Canyon Creek valley. 1?1({1{3 W g’ g Siwmm' gl muke'fzz”d rsz%t:tqne
{ Kopee o i Ba; ion Brubaker, S. P. Brown, V. E. Swanson, B. Mears, Jr., E. G. Wermund, and P. C. Tremel. been mined. The location of most of the mines and prospects indicates that mineralization Preglacial gravels and placer deposits may also be preserved in narrow preglacial stream _are more t -of older (KCgg) -sequence. In general, the rocks are more in-
o y regi ) ) ) . ) ) ¢ R,l g 4 - % e ; A s : P 1 b . ks ’ 1L P hich 1 . £ ed gg:ated,andwchoutammuhlaaddrualmuscom}emwa.Frayk?entsofhaammzz'd g
- ° i i i o S i A 3 i ith i i i iti the primary source of the valleys that are transverse to the broad major valleys down which large tongues of ice moved. ist are much more prevalent in conglomerate of younger rocks (Kks) than in o
i arg . 66 - Fossil collections were studied by R. W. Imlay, J. B. Reeside, Jr., Rolan Brown, an associated with intrusive bodies of granitic and rhyolitic rocks is p ; : ; ; da : i ’ " a | ¢ o)
e Insuy L o Teng-chien Yen. Appreciation is herewith expressed to the personnel of the New York-Alaska gold. Secondary reconcentration of glacial gravels may account for some of the placerdeposits. Deposits of this type are likely to be covered by younger surficial deposits, hence difficult ?_%ﬁm‘m‘g&mﬂéhff’mﬂw‘ﬂ“&%&oﬁ:f&gnwéﬁgg%%%%{f w"“ﬁ o COMPILATION DIAGRAM
- R bey [ Nope Fairbanks | Central Kuskokwim region Gold Dredging Corp., the Awe Mining Co., the Peandori Mining Co., and the Canyon Creek Quicksilver.—Cinnabar, ore mineral of mercury, has been identified in placer concentrates to find. Drilling operations in connection with mining activities show that narrow, deep, }ooahml: ;: Lower m%r?’l‘lotmm def-'fm‘wn wgftmwﬁ apo;:‘ear to be uncon- = -
St mj hae) F Nena : I ’ ' Mining Co. for their assistance, information, and hospitality. ; from several streams, but no lode deposits have been found in the Bethel quadrangle. The preglacial stream channels lie beneath surficial deposits im many of the broad valleys. Some Voloaa”n"wa mck,f KC' e predominantly aue‘ ’,ed afic poleaniz .,w”,'c'? o’} Permian age; oo 61 . 159
» i Heally 04}"1-,‘ ‘”M.HWM“M Previous investigations in the Bethel quadrangle were made by Spurr (1900), who described nearest known lode deposit is about a mile south of the quadrangle on Arsenic Creek, a trib- of the buried channels may contain valuable placer dep?sits. : c‘i/aorll;zr;eg' toqb’nost bms wg‘} :b::g%:_t u::)n%aagaulcegs ftitmm ?m% 8 )
x s . 3 - Nushagak district the unconsolidated deposits along the Kuskokwim River, by Maddren (1915), who investigated utary to Rainy Creek, which is a headwater tributary of Eek River. About 2,000 pounds of - ’.I‘he gold prospector is aiivnsed to watch for scheelite, ore mineral of tungsten, becau-se mu-f”m upﬁim :‘t‘?cture also occur higher in tthe ;}m). Thin.-b;ld;iregmphyuu% ; va
2 = § R gold placers in the Tuluksak River-Cripple Creek area, and by Mertie (1938), who mapped on cinnabar concentrates were recovered from a placer gold mine on Rainy Creek (Rudledge, it is corfxmonly'asso'Cfated -wn:h gold and may be recovered as a valuable byproduct. Scheelite Wtion suopesiad by assaciation of K and pillow | -. o .meam”pm’_ L& /
,f' @ rage ; reconnaissance scale in the Tikchik Lakes area. Coonrad (1957) made a reconnaissance 1948, p. 3). can ‘easxly be lden_uﬁed with aa “1."3"101& lamp. - 31,93%%5‘,“' f’;"]iﬁ“"’aﬂw’;":’:‘ of P qmm%@fgwpz}tam"}WN ‘:: .12 2 L
<] ;2 7 b ova | . — tudv. of‘the daréal west of Bethel Ads . Seibni ; 1 of : e e R i S Cinnabar, ore mineral of quicksilver, has been identified in placer concemtrates from sev- area covered by Bethel quadrangle estimated as not more than 2,500 feet. Mertie o {
IS 3 i A 3. study . ntimony.—Stibnite, an ore mineral of antimony, occurs in q g rhy ; 5 ) R F T o g e g g e 5
< . Yak S " STRUCTURE olite on top of Fisher Dome near the head of Fisher Creek. The deposit is probably of no .er'fll.streams i t}fe Bethel quad-rang.le, but no lode deposits are know-n. Experience in ad- x(:oiuh’o Bethe )lquadraualew . T - s =
5 Platip, L a 58 ! . A joining areas indicates that quicksilver lodes in the Kuskokwim region are almost always Greenst ades d ard through tuffaceous beds into limestone containing fossils 5
iy %% ULF OF ALASKA ~ Major structural elements in the Bethel quadrangle trend north-northeastward. Rocks of economicC importance. fiaat end: wisk Bads i silicascub k £ Bk chee al . £ ki of Permian age (Mertie, 1938, p. 43-44, 46). Hence, basal part of greenstone prob- @ )
’ Early Cretaceous age and older are commonly exposed in geanticlinal tracts and anticlinoria. Copper.—Traces of copper minerals were found in andesitic bedrock brought up by a gold g.ise y :Ss?fll Thl | 3 :ies ok s,l s c?r e r<;c hon:::f ¥y & cda teral:mn o mll. ie gbluz’/' 18 also o j}’wnfswe.mu:ju% 1lmrt may beleTrb;u:tsx}ic;sI\égd}uaind@atiﬁ & 1655 60°
o ¥ . . . . . . 8 e ailtere: ] " thers a a range Jow n € quadra‘ng y 0 0] queslma
ik ic & Sitka Rocks of Late Cretaceous age occupy intervening geosymclinal and synclinorial tracts. Strata dredge on Tuluksak River, and in green amphibole schist in the fault zone at Golden Gate b:o:; a?ozmsilngs i yellowr rocrlsf ofl sthie:;osg;:Ztg:l t;:w io d?:sesofat;ili::ac arbonat};erooc: Tril::aic mnﬁ from calazeous zones in greenstone in Eek Mountains a few e
F e : : i i i . as miles & 0 quudrang . i
54 pACI Bay - of Cretaceous age and older are commonly compressed into numerous minor folds of small Falls and about a mile south of the Falls. Float specimens of copper .mmetals and galena e ,found o it G e SR S g dges e 1 . A AR R W 1 G%oell%gjsr tflrgll; reconnaissance
' - amplitude. Superimposed upon the small folds are successively larger folds, the largest of (an ore mineral of lead) are reported from the valley of the Kwethluk River (Maddren, 1915, e q i 8 1 5 : rocks of Permian age stratigraphically beneath bui grading up into the volcanic 2. Geology from interpretation
% 15é° BN ( i . g i G e i S o s R b. 304) quantities are not very great. Cinnabar lode deposits and bodies of altered mafic intrusive sequence (KCgv). Near Lake Chaekuktuli the rocks are massive and thin-bedded, of aerial photographs
= i A = 520 o which are antic 1001'-13 ana synclinorial folds vef:a 1 = ® P = T Scheeli & wlfian 2 i oF raaaiinn. lawes fevn Jdeusified in rocks are more common in the adjoining Central Kuskokwimregion (Cady etal., 1955, p. 104-116). ?ﬂ%&%ﬂ% )a'Iez mnaﬂ}z%m%xi%gg bﬁ%}",‘i&%ﬁ%ﬂ%ﬁ L% 3 E - . N N
=3 Nt are the Eek Mountains and the large doubly plunging fold northeast of the mouth of Crooked ungsten.—Scheelite an olframite, ore minerals of tung 3 s R e e NOTE: Smceh R glap A su})mét}:ed f(g, publllcat:lon, fl(()ss‘lrseofo}lihfidlt% g#rﬁs{s%c
. . b " o Dy 4 . . . . . | C rocks V. S 0
Creek. Both of these structures are stro.ngly asyr?m?tmc and, in places, overtumec-i north- placler Foncen;rates from;everal strfeaTS,. but G lode depc:iS,lt.S }:m;e be;:: 00; e {,'s“f‘,,ﬁ';’i ‘:{:}l;?,:? h‘; mﬂ Teet ”',,’f’e"cﬁ,’,’,"e“m,ﬁf"ém gm%% )h iiumm% %gz ; If.;rtee (?::t ;ﬁﬁ%ﬁ’s"ﬁ - f(ol?\ll Teh‘gov?)?::l; E ¥ rocl?s_are s ‘3; conmgd ]
o S l:{DE&(ﬁMQ‘}: gf &LASﬁsak B i i il westwardd toward the norftlhels:ward-;;llungmg se:nnclmall tra;:tbbftw;en EekuMloun;ams and g;tlmu;n. —;ed v:frys s;rtlaco :lm:\;r:;'l t08pi :z;neusmt;lsicr;c;‘;;;e : :rtin tt :e g;orgzncu: tl:y sEaek }{:":r BIBLIOGRAPHY Lacllciethc mlf?’:;‘:? gﬂclgg d?h'a'z,o"ut 55° zj;o; ?tdt"iit:emm?fa”rfhfmzaowf)% }des b::eﬁ to be Jurassic in age and not part of the Kuskokwim group.
Showing location of the ANgw Teinive ek £l d Great Ridge. They are flanked southeastward by a synclinal belt that parallels the course = 4 i ured normal to their strike. T es vickness of more than 10, ) New fossil collections from Great Ridge indicate that the rocks mapped
Bk rgoe, aad th ‘ o of Salmon River and plunges northeastward. Southeast of the synclinorial tract, rocks of the through the Great Ridge. The coal is associated with about 10 feet of black carbonaceous Cady,. Wi M., Wallace, B. K., Hedre; } M., #od Webber, E. J., 1955, The Central Koskolowin g&m }%tﬁds/‘;rmfaﬁus. Collgdinglgn;grtebmteam %WI%“tmum as Gemuk group, KCgg, on Great Ridge should be mapped as Kuskokwim
Gemuk group are compressed into two or more broad folds. Near the south edge of the quad- shale interbedded with steeply dipping graywacke, conglomerate, and siltstone of Cretaceous age. segion, Alaske: 1. 5. Geo‘l. Swewey I.’tof. Pa;?er 28, 132 p. S0k s of s BotE o eoi Dani i entifod as. Faroviin . oge (Mertie, 1934, ik iboins
INTRODUCTION il thane i S5k il SenbA kst e sotiuting i B Mownt : S Coonrad, W. L., 1957, Geologic reconnaissance in the Yukon-Kuskokwim delta region, Alaska: Ch’;‘ﬂ""".f‘“ ~E R O T e i A dada FOSSIL COLLECTIONS
i i i nge, UGGESTIONS FOR PR CTING U. S. Geol. S Misc. I -22 ' For ol e g i ; sishyreald v
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planning of field work and the mapping. Recently obtained vertical photographs provided es- and overturned folds indicate that the geosynclinal tract between Golden Gate and Togiak efals cor'nmo'nly i cnetich thnt flow Mibag ! or B i mm?ra i atf.?as g D St Sy . Zg’_” ”/fs'ffé )tco,:lci’u'deoodog{ﬁtgi}xﬁznmftm;}mﬁdbgfmk’ f‘;{eﬂ’fw(éf?fég’c’j 42AHG0A $148 Esrly Cretaceous (Valanginisn)
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