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The 'Panacrcss qm&wqle fneludes parts of three majar physiographic 
provinces; the Abaka Fkge, the Tamm River q, also caUed the 
m % h w a y - ~ B 8  -1- (wahrhsftig, w5, p. 243, ana the yug-"PanaPa 
vpmla. The Kt.aBIa3 Range has nqged g lac ia td  mauntm KTtb abudsd 
small c i r p a ,  serrate rldges, horns, d U d m  Vaueyp. ReYef 18 aa 
much am 5,000 feet. rmge rises a w u  to over 6,000 feet in 
altitude from the flmr of tha mmD3 River Tauey. 

9% Tanma R i v e r  K ~ - E !  in a set lhwk-f i l led valley that rarges i n  
vidth *an abcsrt 1/4 D to sborrt 16 miles. It is bordered on the north 
by the  $ills a d  mtwely dissected m u b i n s  o f  t h e  BAm-Tanana Vplsnd. 
The Uplad has not been extensively glaciated end relief fs most* less 
than 1,500 feet. 

IJmonsolidated dapoefts in the  Tamawes qydre&k consist of 
fbwial, coUuvial, eolian, tvd glacial degosita. 

Glscial deposits wcnr only in v d & p  smth of the River aad 
result f k m  mei&mene -era ti?&? of which  o d g h & d  high in the 
AJA&EI Range west and swth of the w e e .  In the !bk River drainage 
systm wll  develogpes aze rare and mDst d ofhe deposits cmprise 
outvash, probably inchding draSnage frm the -cia lake in the 
Copper Hver asgin to the sonthest and a tkrs ,  1955, p. 363 1; the 
glaciers vt ra  less extensive in t u n  relatively lou p& of *he #laaka 
Range than in adjacent areas t o  tbe n o r k b r t  and &hesat. The $laclU 
depodts $re  ass- prhc1.paUy to either the DDrmelly GlacMion of 
Wisconsi~~ ege, or the  b l t a  Glmistion of wain age (* and others, 
1965, p. 3~-361). A few small patches of older ( p - b l t a )  glacial 
deposits are map@ along the larer Tok River, i m c a t i n g  that the mst 
extensive glacial m e  in this valley m y  hrtve reached the vicinf* of 
Tok. b o x  glacial deposits of Holocem? age in the Alaska Range $ave been 
i n c m  wtth the IbaneFly deposLts. G l a c i a l  deposits north of the Tanam 
RZver s h m  by P&& and crtherx (1967) f r o m  air phato knterpretation were 
not iderrtined i n  the field thua are nmt mppea here; the possibtllty 
of minor @ciation of Delta age or older in sorme of these areas is 
nrrt precluded hmwe~ .  

The Tamna valley f s f i l led  with -urn and s- bcu&rFne deposits 
t o  a depth of at least l.26 feet, and probably amre than 250 feet; eollan 
deposits occur along its nmthern W n .  V a l l e y s  n&h of the TBpsns 
R i m  contain principally al&vlum and cdfluvim, iwstly fiw-grained. 

&all meas of residtnrm fl-m -c  rock^ acmrr on reamants of 
m OM, varped erosion &ace that extends &head from Mk. Ruberger 
Ln the U s B a  Rmge; the &ace im sbcnrt 5,600 feet in al t i t r rde near Nt. 
Wberger snd becomes lover to tbe sorrthead. The residuum is at least two 
feet tMck in places but has not k e n  s h m  on the -map. The of the 
-face and r ea idu rn  is not lumcm?, but probably predates the oldest 
ulaciation. 
k r r m  along -or atrem. 

Qa, F r i r n Z L C i l y  @%vel aad &; 1 C c a . y  includes silk, crganic s a t  
am3 pe&. Occurs as floodplrrlns and aqjscelrt low t m e s .  Peat and 
0 4 c  m t  ccemPonly all or partu f i l l  old oxbm and other depressions 
on f l d p l a i n r i .  In places floodplatn deposits incised by dry cbarmels. 

On the Robtrtson River arcd some parts af the 'Paaaaa W.m, U~~I I I I I  
occurs as islanas rammudd by hraide$ channels which BhirPt Laterally. 
The floodpl%ln o f  t h e  Rob&son River and prks of the Thmna Mver are 
covered by overflw i ce  In winter. 

Ws, Frimci ly  sflt a d  sand; contains admbAmca d organic material; 
Imslly hc luaes  gavel  ami peat. Occurs aa f l O o a p ~  armd a4jacerYt lm 
terraces; m y  faelude pond deposits. Tn mces  flea depo~fts Zncised 
bg dry c ~ ~ .  

In expame8 of,the flooapbln are Baurces of widblm s i l t  
vhfch l a  deposLtul an &other m a  of tthe floodplain, -ring =es, 
and x8Emby Nils. *, S f l *  and peak deposits 

AUwld, eolian, snd lacustrine silt mixed wtth pe& and f i ne ly  
divided or@c =tierid; occurs  t out the qudxa.q$e Z n  large and 
small depressions (only the  Larger areas sh- on EQ ). 

U t  generally tan to daxk tnrmn or light gm.y to daxk way; mostly 
veil stratified ma ~u-s&& 

Surface of d e p s i t ~  generally hummcQ; silt c ~ m m n l y  peremially 
frozen helm dqths of 1. m 2 feet, 
Ql, IaadsUde deposits 

Mxed coarse and Pine unconsoUdsted debris deposited by the  larger 
IandsUdes, earthflms and 8vd.anehes. SmsPl wxeaa of mch a e p 0 ~ i t . s  not 
mppea. 

- .  - . .  

eg, PrlmarIJy @el, sand, and rubble; occurs on steep valley w a l l s  
as a l luv ia l  fans, a l l u v i a l - c o m a l  aprons and t a l u s   cone^; locally mixed 
~ 5 t h  g lac ia l  m o s f t s .  00 in narrow valley bott- aa floodplains and 
low terraces. Includes d a n d a l   fan^ bordering the 7%- River vaUey on 
the n&h flank of the  Alaska Range. 

&, Primarily silt a d  sandm also inchdea mvel, rubble, organic 
silt,-peat. of as a ~ u v ~ a  fmm a d  
mixed c o U b a l  and U u v i a l  deposits; gener- porly stratified and 
-1.y sorted; coarser @ a i d  higher on the sldpes and. Piner grained 
toward v d b y  bottom. Also occurs in better stratified a sorted deposits 
in narrm valley b o t t m  as fLoodplain~ an3 Low terrsces. Includes broad 
~JJm-id fans mixed with some co l luv ia l  material on east slopes of Ht. 
FaFrplay. Wal3y inewes  realduel mteriat on gentle slopes and low 
ridges. 



~ocally mjz;jd w ~ t h  t h  ~.ocb W i e r  deposit8 too m& to s~ on 
merp* 

w i ~ w  Lo LW te rmces  of t b  RI- rtallgr. M pe*nt at 
depth6 of as little as 10 feet alotlg the Wlin Ri-, an3 10pW- 
e- within WE unit. lkpslts c m m d y  m e n  W a 
depth of 2 feet. Probab- mostly of klmvzn~ age but may include sum b t e  
Plels-tocem -its. 
$la, deposits 

Fine &and andam; ueu-eddea, Containsflqv&db~ ufmllmks. 
-a mly cclPeFBd an& mfxd d t h  a& &an degwits. 
9mbably UF late Flelst-ne age ca early Ib3.m age, 
Qt, T 'e rme depOSit~  

-ily WWeI aria a; *Illd&a allt, adl f t f  
operldn lq a few in-B t o  a few feet of laeaa. BkWd generaLly w e l L  
Stratiekd E d  fairly well-amtea. In tha mk MteF vallqr of bath 
Donne- a d  Iklta age; in the prt of area m'bably of late 
Pleistocene age. lasger snd higher terraces dorg Blsin &re- 
shown). 
W, m- a d ~ f a n ~ t a  oftbe I b m ~ ~ Q a c i ~ t l o n  

P r b m r l l y  rrell-rcunded gravel wl th  aorpe B& a d  minor si lt  be&.; 
hcht les  Wk-colored volc&c r d m  frm &side of t k  mapped m a .  
H v  include s o m  LIolocern d l m t u m .  Generally well-8trsrtified; fairly 
xeU-smte% 

of gravel &sam~.- k e f ~ y - t e m  a, Lt - -- 
m e w .  Includes c o W d  material. In a f- cirques In 

mqr Inch& mraines of EdLocene age. ~ m k s  ad r5-s of  
W s  are deep-aided; large, closely spaced, s l L g b t l y  ve&hered 
balde1s cover the  m a c e ;  ponds c m ,  m r  1-1.5 feet of tlll 
=&hered. TI3.l lmaU.v Prantled W loe88 ar a l lm id  ailt. 
a, b u a n  d e p o s i t m  mily in dunes. 

M m a  tu fine tan to dark  ma^ smd: cros~-bMdd an2 Ww-mrkea: 
mskly in h b i l i a e d  rtunes; in &cis s& aKL* or Band by l&s. 
Where sand is gray, dark color i s  due primwily to darkk&& roclr. 
f i m s .  

c&e, dep0d.t~ oP the  mta t a r w .  
ErimwUv m e l .  wdLrouded: Fncl&s $arg-mM vo;lcatdc mcha. 

Prom &side 'offl;he &ppd area; al.& includes s@ a d  m i m r  silk; - 
well-atsdified; fdrly well-~orkd; 0~6flaln by a few inches 

to sm-edk feet or s f l t  atld flu? sand, locally in the fona of ice-wedge 
casts; stained by ban to a depth of at least 6 f e t ;  &ones 
coated in pwt  by cdcim c a r w e .  

a bkmdmx of the Delta GZacMion. 
Ig tm,- @-avdly a d  earsdy; b c d l y  includes gravel tWT nand. 

T m h d e s  -rial that is partly c o M a L .  Chiefly t a n d r d  msitne, but 
J 8 t e r a J . m  remnants. mrE&md w ? q m o r e  ml- and 

m-al wme deeply -red' than h nmrd.1~6 of t h  DwneYy Glaciation. 
B x b x  Muldem are widely scattered md deeply mathred. b c d l y  t h  
till has been nmdifi& by laass m t r t ,  eom deposktion, and fluplal. 
~ l o n  Clblares. 196% 9. 891 .  
cp, caacial &its G f  -Delta age 

IWAS of weather& tlU an8 gravel ob d grCnrna I 

~ ~ S f f s Z e ~  ( ~ ) a n d . ~ a e p e o c m r r i n  
ptch&~t in -Js separated -ties in W h  the Yukon- - - rtlld the - -. They pere auber5dJy depoeitd ard 

pow have beea exterasively eroded aa onlg 8mI.l m a ,  p a r t i e l y  
of the %lazy deposits, reslaln. A d p k h  of  I&te Jkrassic to 
Cretaceous sedlmntary rocks occur8 on the southwest side of the DeW 
fbuIt sod f s conttmm rith - extwsive deposits in w e n t  
-8. 

W ~ I Y  on & af the biotite gneisa a n i a m d  mdt. 
m a t e  wmences  Itnam: 

(1) Thin pat& of gra.ve1 and coaglmate aburt 40 acre8 in area 
In the &heastern prrt of the  lknacroaa qadimqk at an &*it& of  
about 3,- feet. bbwtly yellwtsh-white @z pebbles ard black wll- 
rounded md pollehed chert pebbles 1/4 to 5 inches in Wkr. &wee af 
ElaCk chert -. 

(2)  Gravel, covering an area of a m  l& ml3-e at rn 
altitade a little over 3,000 feet in the Ahslm Range 9 mile# 
Barrthwest of To& M&lg a t e  qamhz pebbles l/2 to 5 tncha  In W e r ;  
Fncludes a few U&t-gray quartnrih a d  miss pebblee; ell-W. 

(3) -el, coverlog an area of about 4.0 acres a t  an altitude of 
a Ut%k over 3,900 f e t  about 15 uxtlea southwest of W; =ts of  
@& and sehfd; most- r o d ,  but a m  mguJ.8~. D=poaita of this 
Wt aU of probably Tertiary age, but no& IFkelg -sited separately. 



Kr, Mrltal rozka 
C o @ . m t e ,  Band9tone, shale, siltdone, tuff, tufpaeea~s s a n a s t o ~  

and shale, Ugnlte, and ehert. Folded. Very poorQ exposed. In places 
not distiriguisable Aom tufP8ceous s-rrts included in the TeLsic volcanic 
rocks. Locally ilxtruded by volemlc diges and s i l l s  and fn places over- 
by lava f l m s .  Estimted to be at least N O  feet thick in the ~L=in i ty  of 
the W e s t  Fork. 

In one lo-ty south of the West Fork the co-e u n c w f m b b  
m U e s  metmwqhic r& of t h e  blo&ike miss aad scM& unit. This 
co-te is comgosed pimarily of well-rouaded white translucent. 
p r t a  pebbles, pebbles of gneiss and sch-lst, snd a fev pebbles of pemlsh- 
gray lava i n  an arkmic, sllp)rtly mic~cptc918 mkk. WAer pebbly 
toe-ate8 occur *bM& a t h  and shale h i g k ~  in Wm 
section. Pebbles are rock t m s  *hat are mmm in the SLUT* area. 
Evorly mserved plarrt remafns & b q r e s s i m s  acmmmn in sbales and 
8andstolae. 

of  probable late Cretacears age on the basis d s pca* 
-served flara In rocks e m  along the Taylor EIghway 
abut 3 m i l e s  south of the West Fork B-idge (I%*, 1 % ~  , p. 6) a d  
alwg the T- River Sn the B5 -. In a S 5  WSf 
Pabob&. Icc. D 3510. Estella kmld (0.9. G k l .  m- Jan. 28. 1965) -, - - ,  -.. ,. 
i d e n t m  2 -cie.es kf G t e i  of. t;as 

Uenites and 

&,a, I k d a s k  a r g i U t e  
ArgLU-ite, shale with W sanaatmm and Umestone (occurs o m  w 

T&e met-ic rmh consist of a Kide metJf of m e t e o s d  
m a r y  and -8 rocks which range in degree of metmmqhipm frcatl 
greenschLst to amphi-te faciea. 'Phgr are tedakiv- avid& into 6 
map u d t s  on the bash of Ueo- a& mettamrphlc M a s ,  but the 
contacts between Wtr,  the  rclationsblps of hits,  and t b F r  W H t y  
f o r  Arture mra detdlea mm,in$ are -*sin. 

The higher grade n&anbrphic rocks in the Maaka Ftmge, the btokite 
gnaisa and schist  a t ,  me a-tely sepxatsd on the map frm tbe 
lower pa& phyUte and neh ld  uuit  by a dash& 1Fne. Rocks t r a m i t i d  
in mine- aod Uthology between the two moups mmn. on both  ides o f  
the line for distances of a few feet to a few thousatld feet. 9 % ~  Line 
appears to be the a p p r m e  biotite fscgrad and gammt c-s in a few 
feet to a few thousad feet north of the line. Gmf sste &a including 
augen gneiss occur only aorth o f  the line. 

!b -hie r& xi* the p d b h  exception Df 8- & in 
the *Ute and said unit and the mef&.oFite, are p o r n - c .  
They are c a @ a l y  foMd a d  limtbs of large ~ Y t u d e  (several 
f&) foldg are visfble Ssl places in the Range. The foliation in 
the Alaska Range most c w  -6 northwest, or less pxalld. to 
the trend of the Range and df.p i~ gellerally &he&. In most- puce6 in 
the U s k a  Range and tn the W o n - T a m  UpLand, the large folds are not 
readi3y -&, M several sets  o f  SIBXU folds [smp~tude of an inch to 
severs feet;) evident* 

The earliest BElt of smaLl folds are ti&t isocUnal folda which have 
u€Jl-dwelopd s d a l  platle schistosity and which fold cO5posltional 
w n g .  & e m t i o n  of these folds is m e .  

A second set of f o w  def- the schisto~ity U has a b a t e *  
-open ~chistosity ar cleavage. In phy111.f ic or 
sehidose rodw a s t rong Uneation p a r a 1  to tHe fold a3ds 1 s  f m d  by 
very smll ummlations in the m n g ,  by mineral orientations, or by 
intersecting achfstosi.ter. The se.cond. ~ e t  of folds are well-developed i n  
m o d  of the &-Mc roeks. 

A tW B& of folds, cbm&erLdically Hnk f-, deforms the older 
ac222Stosttes and lineertions. E m d l  fra&ures f i l l ed  vith quartz, 
g u ~ U 1  to the a x t d  p m s  of tbe Id& fern cmmmn. They are 
bpst developd in phyU1tic rocks. 

Fosslls have not been f d  in & Ln tlme Tanacross 
q- &t these rocks cam& be carrelattd uith veil-dated rocks 
daewhere, In the e h m  prt of the m s n a  -, na&h of the 
anell FWlt nesr &nkasta Pasa, D. H. R t c h t e r  (mitten e m . ,  1467) 
fmrd c o r d s  in a l i g m l y  m e t w o a c d  Urnstone. m e l a  indrlcate a 
LaGe B i l m i a m  or Wly Cwonisn age for the LhesEone. The eecUon of 
rocks which includes tb3.a l imedoae a-s to be contirmous vlth 
e R s c h l s t  m e s  &&mrphLc r& in +he s&hrPestern p F b  of the 
Tanacmsa qwdrsngle. !!Us relationshig suggests th& & Least s m  of 
these laet-c rocks mag $e early PaleozoLc in Me. bwever, the 
thickness d the inetanmphic &s is $reat end it i s  pwsslble that s e v e r a l  
geol@c pzrids, m n  as dld as PrecePnbrian, are represented. MBO, 
&cause of the c m  stru* of the area, it is possible that smm, a? 
even & of the roc& 'La a Tanacross are separa- f r o m  %hose 
Sn the kksm w e e  by faults. 

Radi&ric age M e n  were obtained on 3ma specimens of tbe Motlte 
@ss d 8chf8t d t  f lmu Locallties near aLtnn Highrey abmt ten 

gears was obf;airaed on biotite. 
% u s  s m s t  of m. ht ~ d t y  (1) a ~b /&7 q e  of IN -on 

At loza$+~&;) a &/do detetrucbation on 
muscmlte g m  udlllon yertrB and Fib / g m  5s miWon years. A 
who- rock date (R&/&?) gave Un U o n  years [G. D. -hh, 
written camm., 1964). I~EWP intnrsions are k n m  to occur nearby and 
eLt paerr t  them dates cannot be i r r tqeted i n  terms of the t r u e  W@ or 
ti= o f  mebmqhim of these &. (~aswrbrag a d  dhes, 1953, p. 259 
d G. D, E b r l e i a ,  wrttten c m . ,  1s). At p.eaerr t  the rocks are 
const- mcambrian arad/ar a o e o i c  in age. 



P;Las$a- fnthe sarrthwesternpwt ojethe qdrawle, tbermkfs 
primrrilsligbtp* mp-, grerJfaaatanmwtewithMrnpr 
included greenstone; I n c l m k s  several thin (a few inchea to TO feef  ) 
discodfnuous marble b d ~  and pwtxftre. B r L m  W rmka bee- mre 
schiatose ruld quartz-&cite scMsb, @z-ma-icite-chlcr%te -hist, 
@z-graphite schld and @ z i t e  are ths amnark rock types. Rocks 
of W 8  unit are p r M l g  greenscMst mies  lm In met-c sade 
to the B&h atld fncm3slag 5Ln grade &hwKd.  
Peu, Schist w zite rmPt 

~ . - ~ ~ S ~ 6 t ,  qUa&zi* *.-mscmte .ehl,st, 
actlndlite schjst, chert other f x n s g m T ~ ~ d  s i U c i c  rozks, mIlite, 
-, and schistwe gxemtotes. 'Locallfr a mbm of 
bWt.fte. q p s e d  in the Ddmn-Ttwma Uplana. PrZmr*rzly -nsi&id 
facie5 POCks. 

m e - s e r i c i t e ~ i t ~  schist, @z-adindLk schist, and 
ftldgpar-g~Et%~-sericlte -9 d t h  dark e n ' & J . d . t e  schist 
ard &ufk $reeni&-black Mcrtfte -sf. Sull"lbes -. As s 
whole, rocks Ln thls unit re- the KLcmUke WBt (I~u, t?mkfie~d) 
and thla w g  unit is or less contimrxw across the &~&~ITQ 

vXm t h e  Rim m6t of eockf%ldns m q .  Pck%cuy greenEast facius -. 
%, w z - t e  - UULt 

atly dark & ~ w  m z - t t  sFhist d dark mw mate vith 
m ~ z - ~ o v t t e  i c ~ s t ,  &e-marscovite-chlorite &-st a ~lght- 
COW quartzite. In p3aces t h e  rocPEis r e a l e  those In tlae wrbhemt 
p - -k  of t h  p- u a m s t  unit o f  the Alash W. 9%- extent 
nartbvard. bt .0  the Eagle -. PrimwlTy greewchlpt facies rocks. 
Ftp&, Biotite gneiss and sCb iA  Ugit 

r ' 13.y qa&xbbiotite @ e l s e  a d  ecldst, quwt- Wgs. 

quartz-fe~*-biotite m t s s ,  -n gastiea, q&&suthte-gartrt 
W l S S ,  and q w r t z i t e .  h n y  rmke highly m. h p  tmlt 
essentially c m q o d s  to m i e  ' 8 uHx& Cnx& Schf st and assoc5ate8 
imma rocks." -tic gneisses of the PeUy Gneiss tm {mh, 193, 
p. m) a m  a-. In  mst of tbe area few Gneiss-tylpe rocks are go 
ilrterdxed anti apparently interhpred d th  &her rock types that It was 
not practical to mtrp MI- separately. Hmmwr, mcrrrrences of au@!m gnelss, 
which is a characteristic rmk type of the  Few Gwlss, are i&cated w 
the mzp by 63mh1. Also, a Large, fdru consistent, mea of f e l d q e t h l c  
gmiss mhi& tP&y be Pew Gneiss i s  i&certtd by sgmbnl Fn the nort;hve&ern 
e m  of the gwdrm@e. 

Where t & s  milt reaches the knadlmn i n  the'eastma of the 
~ a n g 3 e t h e r n c k I s m p t l y o f t h e h  BueZflstgpe apdmrsmsppedin 
Canda as Pew h l a s  by C-eld (193. mese r&s w .ostU 
mphiboute fades. 

ImEEB R m m  
.. 

me r m k a  of the  %mumss gph=gle range in c-tion 
f r a h  s l l f d c  to m c  axla u l s c  a& from finegr- to cc#rrselg 
-LC. Sasae roclra have f n t m e  kxhres  suggesting tbtt they 
are f r m ~  ShaIlrW Mmmtotbs, Also there is consPderable e l o n  frcm 
ccezse to 13m W u x e s  4 00 gradation from p-tic to e q U 5 5 - m  
t&wea. 

w -& of  new Frrtnxsivn are p m d i d f e a  crf &sortoLc, 

age. me -s of tln?se intmioxlg 81.e verg a d  Large 
xenoliths & roof pePaanta are includes. In moat pieces t kae  -tic 
roclrs c& be afferent- (III amid phdmpha Awn chic 
rocks, thefr -B dm not m in Me, as it was not 
p81b le  to 1 E L U  cbe& dl r3dges. Also, the mtdkr of m l n c t  t-s 
of &mzoZc btrudw actipit~r is not kmm. It is pw3db3e that most of 
the Iksozoic h t q c  mcPre are -8 of a one or t w a  lare plrrtons. 

m t e  inc~sions.  Basalt -&s a ~ s U  cone slla lava flm of 
prdn3bk Ho1ocem age. Basalt ~0nsiSes of cUn-W, am, opagrae 
~ a n d a f l t r e - g r a i a e d t o ~ ~ ~ s b e l f e v e d t o  
conbwn occult nepbellne a d  ptasshm feldspsr. The u 3 . S ~  Inclusim 
c & d  of sevm%l dLfT& a a s m b w  o f  DY*, &hm = ,  
cliwpyraxene and spinel. Hmral nmxuiblagea of gmml.Lte Inclusions 
cwsf& of pYaeffoflase, -, hyperkhene, @z a!d carbonate 
v i t h  t r p r t ~ t e ,  zircon, Wite a& r u t l l e  as accessmy nrh~rsla (Fader 
a d  others. I*). 
€pa, ~i - 

d aElrk p?eniah-gray M t ,  h M n g  olivine basalt, of 
flm-8, aikes d wDsJl volicanma. AXga inckmaes -tic egecta and 
basdtic v o l c d c  breeds. Age n& defldtelg. knmm, But pmbably rsnges 
frm Tertiary to of the v o l m S  &ill to retain 
a- of the ml&lnaf. fwm of Chdx cones. 

phc@s appears to @33ae i n t 0 ~ t .  Imtmlaes &EImmh.ic rocks. Its 
cbee spat ia l  relatianship to basalt of vmlcgnoes -&s a possible 
Tertiary age. 

p q h y r ~ i ~ c .  a vesicular  and m. E i m s  are 
plagIoelaEie, biotite ,  mghlbole, a d  m n e .  Iron e d e s  a d  M d e s  
a U .  Locally mch al%ered. m c c i a s  i n c h &  -nts of gcbigt and, 
l a  at kaat two places, m t ~ c  mc$s. Local small areas of  felsic rocks 



m, tafP, m - W c e l a ,  prrrpioemcie, v u k k c  co@+omerrcte atld 
hffaceaus m&lne&s. IncWles lam of a @ m l t i c  to -tic tm; 
t u f Y i s v e r y f i . m - t o c ~ ~ ~ . ~ a t l d ~ ~ ~ t u f f v i t h  
cweionarg lapSLIl. &eccia 5ncPuaes soaae -s of grme i~s ,  achlst, 
+z%t@, 4 rarely -tic rocks. Whkd tuff ccmamn, esgecially in 
the lW&ydle m e  area. I ~ 2 a U . y ~  W 8nOmks of more tmfLc rw&, 

m z  &ermq&s - coamody pest-ea c q r s t a l s  of 
e z .  lron aulFlde8 locally very abunasnt, m n g  aa crystab 
or &dized t o  Porn bXYlVIl -tic in the roch. Md of %these 
rocks are c o n d & ~ & J ~  a l M  M p b a -  'Irertm age. 

inch Low comnon. -es of @z, *aim 
f-, d p b @ c c U s e  a d  rwges f+m~ Fine- t o  roar=-mned. 
Locally rocks of -1c t&xre pmde I&o ffn6- t o  caarse- 
e g u l $ r w  rmka  of ccmpositian. Pbsrnd thr- 
as mELl hlmlslpe m e n ,  uses,  and s1136; mxudes mEk¶mpMc and * m?euLtic X&. of D r O b s ~  TeFbiarv arcem - * - - -  
Ts, grenite of &. -lag 

T - trtls m n i t e .  bnt bd.d&m mmc&Qe and -h. 
mte e q + i g & L  to'- m i c ,  -ic Bas - 
ptasslm feldspar with m a l a  as mcb ss 2 Inc2les I-, Msco;Fdrmtlg 
etrtrudes biotite gmtiss W unit irrluA.lw rruepen -18s. A nem 
had-alpba age of 3-03 BilUon grsarrr WE 0- on xirca*1 frm the  qenih 
 ego and &hers, 19B, p. 5 3 1  Saa an I e r r tWc  ase of 69 U r n  yearn 
w a ~  oMahed on biotite by the a/&'? Wbod Was-hrg and athers, 
1$3> p. 2s259) .  Age i s  CO~S~W Tkrk-('l \ . 
Mm, UnWerentiated i g n w  mch of  f t h w  Creek area 

Coarse- to f i n e - m e d  rocks of s i l i c i c  to mafic cauposition. 
Mstly much alter& il andthered, Olxtcmps rare. 
&gb, Gabbm aad basaltic x m b  of ~&&tuk !bmW.n 

Coarse-grained hornblede wbm. Local& occur8 d t h  dar% 
basalt and basal t ic  breccia. ~ o s t  of rock much. altered. Age unbnown, 
but p s i b l y  Mesomic. 
Mzs, Hornblende syenkte porpm 

Pr-ily hornblende sgenite e, blrt same ather granitic mck~  
ocmr vithin the mapped &t . Iacally very cwrrse-mained w i t h  hornblende 
phenoerysts over 2 inches long. Grdes to meam-grdned U almost- 
equigmmlm s y a i t e .  C m t a c t s  nith other @ t i c  x m k s  covered. OP 
probable Mesozoic age. 

q d z  diorite or d i d & .  --is-gmissic-jo W e s  Biong thewest FO*. 
X e m , L t t h s  of raetamrphic mcka are abmdant and wel l -exposed  along the 
north alde of the W e s t  Fork 0.3 mile vest of the mlor Highway bridge. 
Granodlorite is cut by &ikes of m t i t e ,  @Ate, d ior i te  a d  lampmphyrs. 

an nleamrement on g r w o r i t e  frcrm this pluton c o u ~  aomg 
the Taylor Ei&tww a b u t  3 miles north of t h e  northern b arg f the 
Tamcross quadran@* gave sge of  19) -on years by%7/~87 
detemimtions on biotite (~asserbwg and others, 1563, p. 253).  
Comidexed h t e  Triassic or E a r l y  Jurassic i n  age. 
Mu, Granitic mcks 

P&Lv fine-m-d eqtdgramlar to coarse  porghyytic rocks rang- 
in$ in &*itioa f- diorite t o  granite, but d d r i n t l y  b i o t ~ t e  and 
biot%tehor&lende = d o r i t e .  W t e  erd grmodio?zLte 
cumm, eqeciaUy &ong t h e  wrth aide of the-lknana River. k n o r  
associated pegmatite and graphic granite. Sme areas of fairly uniform 
g r a n i k i c  rock tygm occur but areas of  dxed  granitic rubble m. 
G r d t i e  m a  have betm fntruded as WE, =iUs and plukns. Rwf 
pr&mta and xenofiths of metamrghfc rocks abudsnt. Contad relation- 
sUps general ly  obscure, &tt contact m e t a m q h i r n  aappears to be verg 
limited. 

h.obably mow of w d c  age, md about the aame wge a4 ihe 
g r a n a o r i k  of *lor M m m t & a  bathol9th; but includes rocks irrtrudd at 
several different times. 

mas-. w* foliaSea. &pm to 1R fntmEive bh the met* 
mnrphle rocks, Age cowMexed late PdLmzoic or ~BTQ Mesuzoic. 
Bd* Ketmiorite 

G r a y ,  altered and met-sea -8 of probarne d i d t i c  ccmposition; 
htmded M o  the metaW,rgbic rocks Of the P r Z y l l i t e  seBist pri- 
m~ m gills, u s  sad smdJ masseg. Age m& Paleozoic('?). 

Topogrwc features gacb aa the trend of ridges ard of &earn 
vaJleys suggesk s northeat-st- structural control i n  the Tasracross 
qudm&e. A secood, possibly younger, trend at right W e s ,  results 
in a roughly rectangulsr t m c  pattern. The~e treds, particularly 
the northe~terly  trend, seem to be a-at o b s d  in the areas of 
extensive W M c  rocks, suggedlng that the pattern originated, at 
least in part, in w e T e r t i a r y  the. S e v e r d  e& northeast-strildng 
fmlts are mappea, and others are suppected. However, m&U 
f a t s  are kmwn *ich shou LK) apparent relationsdp Go these trends. 

The Large Denall fault, a prt of a major mcture zone wkdcfi cu.ts 
the Alaaka A m ,  trends northwest and crossea o w  the southwest corner 
of the quadrangle. %ere f s evidence along thls f d t  of at least 0.2 
miles of displacement in a rl$M lateral. s-s in poSt-@ac%el the 
a few milex t o  the southeast in the Hebesna D-5 qmdmqle (H. 8. S s ,  
written ccsmrmn., 1967). Landdidea, M c h  msy also be indicative of 
recent m e m e n t ,  occur along the fault in the ! h m c r o x ~  quadrangle. Tae 
Denall faul t  mrks t h e  #outhem boundsry m? me metmorphic rock d t s .  



Ihe st ra i@t  carrsas of the !bk River 8ad a-&ter Creek w~t 
fault&, but Wor f a u l t s  were mt recognized inthe field. In the  
muthrrestern of the  qusdran$l@ d i q h c ~ m e n t s  of ararble beds and of 
&&Lorite frrtrusllons xuggest mvtmzat along east mrkbead 
kend ing strilre-dip f u t x  p- wTth s left lateral sense. W 
a few d tZrnrst f a u l t s  were ~ r W 3 . d  in the field, but %~u&hg is 
probsa7y mre Kide-spread a d  si@fic& then theae faults would in- 
d9cate. 

Ibe T a n a m  River valley have a Btrurtural ( S t .  Amana, 
lm, p, w), but d e f i n i t e  eddence of'fxdting, other than m&i~- 
m c ,  has not beon foand .in the Panacross @ w e .  m s i g n i f i d  
difference between the rocks of the Yukon-Tanana Vpm on the north 
side crf the river and the Blas3sa Range to the w x t h  i s  remgdzed. 
Iacal breccfation of the m t e  rOcg6 along the norv$ side of the 
river baa been noted in placea but d$bt be related to d b z d  faults- 

Si@Lficsnt &nerd m a t s  hrwe not been discovered in the 
Tsnscross q-e. Ant- 3n tlte fofm of  the a d @ ,  rctibdte, 
occurs i n  rr vein on Stibrdte Cree&, but hm not been d c  to mine 
(Mat%tt, l*, p. 20'7-208). m e 8  o f  gold w e  fund h srrae -, 
partf.mbr3y fn the A h s h  Bmge, but nome have been rich ens@ for 
p w e r  minin$. w3u c o n c ~ t t t m s  of copper* -Ilia ard ni-1. 
m k e r a l s  have alcw been rep%&. A mCL geochmicat. 8nmd.r is 
&cat& %n the v t c i d t y  of Barnt h k e  fran atrem~ sedS8ent a d  bedrock 
s-ing. SU&* values were attaknea for copger, m, 
mlyMmxq $old, and silwr. 

A b d y o f m a g n e d t e z m U e i n t h e  e m h w e s t e r n ~ a f  W W -  
r e  &h of bst he& bas beetn quarried to a -tea d n t  far 
o m  gtone (Wcbter, 1967, p. 19). The mble occurs i n a  b a ~ 3  
10 to 30 feet tMck and about a EU long. It " d a t a  of thin ladwe, 
lenses, arPd veins of mgms l t e ,  d-te, and @z la a multi- of 
&w M a  of apple $reen, -em and white." 

m &cia- f lwia l  and allrmial fan deposits 18 
atmdaut dong mcb of the AZaslna Highmy a d  G3RIla Hi-. It has 
used extensively in b d l w  and d n t a f d n g  these r e d s  a& ap abm3mh 
sup& d n s  for such futuxe we,  Uo8t  of the gravel has been wed 

-. 

C o d d e l d ,  8. E., 192l, and Ladue Itsvers area m: w. 
6umey, Canada Depk. of Mines, Memoir 123, no. 105, -d 
Befiaa, & p. 

Foster, H. L., 1%7, CIeolcrgy of the EIoant F W  stea -: U-$. 
w. survey Bull. 9241-3, 18 p. 

Holares, G. V., ~ $ 5 ,  -c reconaais-e eUng the AZaska W m  
D e l t a  Etim to 'lMk J- U.S. Gedl. 6uweg. Bull. U G H ,  
19 P- 

h a t o ,  J .  J., Jdfe, H. W., am]. Haring, C. L, lm, 
o% *tic -a exrra m: h J-. &I-, 

a. 2 5  no. 8, P* -539. . . 

M=t%.e,. J. B., Jr. 1937, me --- man,. -: U.S. G e d .  
-%r =* b2. rn P. 

Mofmt, I. H., I-, of the -T& dim&, -: U.S. 

----- m a  -Y -* go4,54 P. 
,1954, W o f t h e - p a r t o P t h e A l a - ~ h p a t l a  
aajacent -: US. w. Bull. 988-0, uB p. 

*, 'P. Is., * b e ,  Larrrence, and -9 L. Re, 1967, hltte 
tion of tZBe YuBcm-!cmms F, Ala&&: U.S. ceol. mm. 
Geol. Im. Map 1-507. 

M, !I!. L., RWm, D. H., 8nd m, 5. L., 1965, !he 
archeology of A l b h  b-t, H. E., Jr., and*, 

D. G., -tors, The w- of mt%d States: Prlpcebn, 
Prkcetw. Univ.  Press, p. 355-34. 

Rkchtar, D. B., 1$7* IlenLo$g of the  Uppar Klawbkkmkmh Psss h, 
e h c e n t r a l  Alaska: Div, of m a  & Mbemb - CRol. rept. no. 30, 
IKv. of Mines & f inera la ,  Dept .  of Ihtmd. Re;WRurea 8tate of RlssloP, 
27 P* 

Sit. Amand, Pierre, 1957, GeologZcal and s y m k k d l s  of the 
t s c t d e x  of pmtbm or Mt%sh -%a, the Tvkm !Ikrr5-, and 
-: &d. &2. #Q. m. V. a, 00. 10, P- L3Ek3;1370. 

Wshrhafeig, w e ,  1965, Rqwlogm@rlc &%visions ai' Ala~%: U,S. Ged. 
Survey Prof. P a p r  482, 52 p. 

mserbg, G. J,, mlein, G. D., and -here, H. b., 1963, Age of 
the B Z m h  Cmek ScMst and sa ~ e  batMliMe In Na&a 
f i b s 3  GeoL. Sot. a. Spec. Paper 73, p. 2fi&259, 


