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CONTRIBUTIONS TO GENERAL GEOLOGY 

GEOLOGY OF THE EASTERN PART OF THE MOUNT 
FAIRW EAT1 I ER QUADRANGLE, G L,QCTER BAY, ALASKA 

ARATRACT 

Rncks on the west wirle nf G l a v i w  Rnr  ill wnt t t te :~? ; t~n  APa~ka are gredou~i- 
rlantly wxll~lientm-y. snrl cr>urtct ~ h i r H y  ~ r l  th111.hrrltlPd :rntE tla:tsxire lirnmtonwr 
rind swue a rg l l l a r~ l r l~n  rorbk. The fi\-r ft~r111ritiwn.r rrrrrgnir&d. frrrnk oldest to 
~oungwt-the lYj l lo i l~h1~~-  H~l~t.*t(tlnl~. TI~FII! ft~rtl~alrlt~n. I'ytnltilcl 1'~nk l i~rr~s tone.  
Rend11 fomatlon, and T5Iflt-k t'alr fimputrrtle-haw n trttnl ~s1)med thickness of 
A ~ O I I ~  Zf3,000 feet. anrl mncp $11 IIW frirt18 r d t ~  Plllirintl ~ I I  3llrldle D~rullEnn. 
S~veral  i~nlated ~ e d i r n e ~ ~ t a r ~  rrwk ~u~it?;. whrrsr l l rp nntl rrlfl?Ir~ strntigrsphic 
p n ~ i t i o n  fire unknown. also crolr nrtt. 

T ~ P  most abt~ndant iptprsns rrwk. rlidrritr. rtnrl~rlirti t~t)r,lit (111~-111Ird of t h ~  
~ n ~ p ~ w l  area. This mr-k r ; ~ r l w  \\-idely 111 c.rkr~~lrnultlon nnrl Inny I ~ k r l l ~ d ~  rnckR Of 

111nr~ than cbnp ape and u!t~it. 4 1 1  rrricitl. Ibttter ipflml~v r t ~ ~ k ~  i l l r ~ J l ~ t ? ~  qnnrtx 
~ l i o r l t ~ ,  g r a n i t ~  mtld~rr~~ and ~ t l n  fi t .  tlnd xilirir. (like rtr4.l;. 

IJIghlr rm-rrat~llizptl . + t~ l i t i f id  pwtih. ~vh l r - l~  lire 111 try I)HIIIIPII ta~u[tl l l lu~llt~ 
yneiss~s. lip In the solrthern 1mrt of the 11111lrlwrl nrPi1. .\ aonr* c+dlr~tnlnlnp. 
nhip111ntltr dikpu n l ~ n  irr the atxrithrrn pnrt  of the uns11p4 art1n. Thr aonr i n  
1r11lp R f e e  hlrmlrrd fwt wlde. lint i t  extends nt  I e n ~ t  4,; ~ u l l ~ x .  Thr ~nlgtlrr~tl lr  
~ l l k ~ ~  ahow hnth inttuntre nncl rrlblnraerne~lt r ~ l n t i o n s  t r ~  t he  hnnt rmvk, Tnvt l t~ .  
~~ontrlinjn* w~l l - c l r rp ln~wI  r - rys t a l~ ,  lira npilr n did~rjte c-outarf ill the nrrrthprn 
~ w l r t t f f  t h ra r~n .  

Glnrlnl ntlrnn<w wc.urretl irl the Glarier Ray arrn 7 . M  -l.WO. nnrl XIO pnrw 
m .  r l i t r l n ~  the  Inst nrlvnrlr~,  wlkivh wnw the t i ~ o ~ t  P S ~ C I I W ~ ~ P ,  ith+? wt1ch~f1 RI fnr 
srr11t11 natltr rntrnnrr t r )  r:la~lrr D:)y. 

Only n few r~kiut.tt~l i l r ~ n ~ s l t r  I ~ r ~ r p  bc'ra foiiiirl. h s~s ln l l  hilt rivh s i l r ~ r  1 1 ~ p ) ~ i t  
( now t n l n ~ d  m t )  1n.v I IWIC t h ~  ~r'cst s lwr r~  of Ilendln Inlet. and n ninlyhrl~nite+ 

h e ~ r l n p :  rrrne exists nn Hlrb m a t  shore rtf 3liiir I r ~ l ~ t .  S . i l l~n~ plaret prtlcl h:ts t11w-n 
fcrilntl nt the Font 4 1 f  l l r t~dp  Qlrlc-lrr n11r1 in the  iilrlwr 1 ~ 1 s t  (tf 13rtndilr Kiver. d 
fen. ~u11d-lwarlnl: reitln rrop nut 1,vtrv~n 1111ndtrs Ha>- nntl n c ~ r l r  G l n v i ~ r  and 
.In the south shore of Gllhr*rl Imland. 

Romp n n l f l d ~  r~llnprn Is t l l r  IbrrHen t In HIRS*~VQ l in~pstnnp on I!'IIlnngl:)ll~~, Fs~aris. 
and Sort11 M a r b l ~  Inlnnda. Ilyrlrnihermally n l l p r d  m k  Is ah~mdant dong 
nnmernns faul t  zonw In the nnrth~rn Imrt nt tlrp nlallpcl awn. Most of the 
alterntinn ~ r n l e s  mntnln  no qunrte nr n i l n ~ r n l s  d w>nonlic i n ~ j m r t ~ n w .  hut the 
few that do mntnln quartz alsn cr~nsalri snmr f m   old. Pnlienrsklt~ rrope nut 
i n  and on ~ ~ l n n s l r ~  l imrnton~ urn T ~ t h w a n r i ~ r  IsInntl. 

R1 



3c2 COSTRIBGTfOES TO GESERAL GEOLOGY 

The Glaci~r Ray area is in the northern part of southeastern Alnska, 
11bout 15 miles south of the intern~tionnl bnnt1ar-y IE~WWII rnr~ndn 
nnd the T T n i t ~ l  S t a t ~ s .  nnd rnidwnp betwpm Tqtln Cnnnl nt~d tllc 
P~cific Occnn. I Y  6 .  I )  It lies n-ithin the h ~ ~ n t l n r i m  of t l w  
Maci~r nny N~tiorlnl Jfonurn~nt, nllidl is one of t h ~  outstnntlinp 
wenir areas on the North hrncrican Contin~nt. The mnppecl nren 
inrlrrdes about 1,WO sqrr~rr? miles, nlnlost hnlf of wl~jch is covered by 
lvnter or glnciom. 



MOUXT FAIRWEATKER QvADRASGLl?. GLACIER BAY. .4thSRA K3 

EWf!ORY f i X D  FREVIOVS GEOLOUZC INVESTIGATIONS 

TlinFit. Indians vie1.p the enrli~7t known illlinllitn uts of snrttElenstem 
A t I ~ ~ k ~  ( R ~ m k s ,  1953). niid wrnp frnrps of early Tndinn ocrtipnncF 
ran still he founrl in the Glncier nny n w n .  The wmnins of fin Tndiaii 
settlement lie ou :I g r n r ~ l  p1:lill tvprt of h i n t  C'II mlt~s, n21d fmws of 
mrly h d i n n  (I\\-ellinp 11s~ still c i i w ~ ~ ~ n i l ~ l ~  0 1 o ~ g  211~ ~ 1 1 o r ~ s  of Dnnnd:~s 
R i r ~ e r n s b o ~ c l i s t n n c ~ ~ l ~ r ~ i t ~ ~ ~ ~ ~ i ~ t l ~ .  . t p ~ ) : ~ r ~ l i t J ~ n  frniJ~011n~rfer1 
these t-\yo v i l l n ~ s .  hut tnilny n ~ l l ~  11nrt s nf it i-rnl:~iil. .\notlwr r i l l a p  
sitp lies on ~ I I P  SIIOI'PS of 7 ~ i l l n i 1 r l ~ l ~ y  r o r r  011 t h ~  ~ 0 1 1 t h  side of 
T,enwsurier Islnn(1, nnrl ,Towl>li 1 hnr~ l l ,  wlin l i  vrs f l ~ r e ,  ~vlports that 
calored pictnias could st i l t  AP s ~ ~ 1 1  fin :I l i ~ i ~ r s t n n ~  c.1 i tT an tho ~ n s t  sidc! 
of the cove. in the ~ n r l i ~ r  pntt of tllr rrut ury. 

On thp upper s l o p ~ s  nf t h~ rnniln tnin~;  tli inuplirmt the s o ~ ~ t  h ~ m  part 
of tlie mapped 111p.z. as ~ ~ p l l  nil r l l i c ~ l i z ~ ~ f  Islnnrl, n1.p ninny rnck 
c41itns w l ~ i c l ~  tlw wr i t~r  heliews W P I ~  l~uilt  in 1 1 ~ ~ 1 1 i s t o ~ i ~  time. Thew 
rnck c n i n ~ s  aw for~nd nf n l tnn~t nil? plnrs nil t l i ~  I IP~)RP slopes of the 
~t~om~ta ins ,  hut ~ ~ 1 1 ~ 1 . n l l y  $1 1.r ill t 1 1 ~  v i ~ i i l i  t y o f  sonit p~nminen t point, 
such ns fi p ~ n k  or 11 mnl~tittii~l slirr~tlrl~r. Tltry t ~ t . c ?  nlso in less mn- 
spicr~rr~rs plac~s  nnc1 nlll,v 1~ foi111(1 in s~cldlrs  ant1 rirquc hnsins. Com- 
monly s e v ~ r n l  stnnrl n- i t l~ i~ i  n r l iq tnnc~ nf n fell* hi~ndrcrl or ions of 
fwt of nnp a n n t l l ~ ~ .  Tl~e?* (lo tlnt appwjr ta h plarcil in nnp wgwlnr 
,y~am~tric pattern, anrl i t  clors riot wthtn pnssihlr that t l i ~ y  cnulrl have 
lwen used as pF:ir~s n t m r i ~ * o t r l i ~ ~ ~ t ~  t ill I l ~ u ~ t  inc or  \vath, Tlleir rnndom 
rligtril,i~iion n ~ ~ c l  tIwir. iill~,al,rr. prcrl t~~lo  tlie pnssihility thnt they xro 
pit IICP rlninl rnnlrrs nr r:~irt~s 11-d RS snrvcy stnt inns, :llthouph both 
nf thew t?.pes of r a i n ~ s  a r r  rnnlunnn i u tlic snlne nwn. 

TIIPW n r i r i ~ ~ ~ f  rairns 1':111~1* ill size fmen p i I ~ x  rlf M C ~ S  2 fmt in 
;Fi:~nlrter nncl I. foot l i i ~ h  t r ,  c:~irni: 8 b ~ e t  Inn= ant1 5 fwt high. The 
k t .  ppl~wrt-pi1 one sl:~,iris on :I l.iflfl-font I l i l l  an tlip enst side of 
Ininn 'Peninsrrltr lI/* m i l ~ s  ens1 of tlre h ~ o c l  of Port ,tlthorp. This 
ri11171 Ims ~ E I P  ~ F I : I ~ H ~  of Iinl f n n  ~Jlipwid. T l i ~  rorks in  it ITPW 'PIT 
oI>rin~~sly c o l l ~ ~ t ~ r l  ill tlie i m ~ n ~ d i n l r  ririil i t~- a n d  11:lre heen fitted 
topf  Iwr with ~ i m s i ( 1 ~ 1 ~ 1 l ~ l ~  P:IJ=P ant1 %kill. 

Much of .tlnskn, plrt irolarly t l ~ e  r - ~ : ~ s t : ~ l  1v$,rloll. 11-11s visited tjy 
Rusainn ~xplorem ;111(1 fur t1.nrl~1.s i n  the late 1;nn's nnd early IFIIK)'s 
( 1Irrn)ks. I !):j:!), Iiut thca~r :IIP 110  I W P C ~ I ~ I S  ~ I I O I I - I I  to the writer in 
whirl1 t lla R~lssinnfi spwificnlf?. ment io11ec1 Glncier Ray. :rlthough 
l hey prnl~hly v i s i t ~ l  tlm firm. A hmss compass marked with Ros- 
sinn rhnmrt~r~ra T\-RR in~intl  in the vicinity of n small lnke. aho~xf 2 
11li1rs ~ n s t  nf Ili~nrlns Ray, R I I ~  n stock from an ancient musket m s  
found by Jfiwp11 TbnrJ~ somn time before 1936 on thp uppw marll~s 
of T ~ n l  pltrg11 f l lnci~r n h r r t  7 m i l ~ s  frorll tiil~\~-zter. Rerentlp tlw 
r ~ m n i n ~  of nn ~nr . ly  cnbin. 11-hich ~ n n y  hnve l~een of Russian origin. 
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re.port.s how-e-rer, xew, published on either nf t h ~ s r  visits. .T. C'. Reed 
exflinined most of the kno~~-11 ~ninernl prosperts in the area in 193R zinc1 
publjsh~rl a short acco~mt of them (Rced, 1938). Red and G. 0. 
Gxt,es \<sited the area a g i ~ i l l  in 1940, b i ~ t  their risit was brief anrl the 
~ ~ s u l t i n g  report conttli~~s only :I ~ P I I -  rletail~rl rlesrsjptio~is of praspects 
and nn nccount of the mining nvtivities ill tile :IIW (T~venhof~l  nlid 
others, 1049).  

Them few inre~t i~nt ions  constituterl I-irtui~ll?- till that \>-as known 
r~oncernin~ the geology of the Glacier Ray ntua before the presel~t 
inl-estipttion \\-as 1rnc1crt:zken in 1949. 

PRESENT INTESTIGATION 

%lie area discnswci in this report wns mapped as pi~rt of n long- 
rnilge progrfim of j~ivestigfition of the geolom in n brn~cl belt across 
tlie northern erld of so~~theast ern *hl:~sk:~. The mapped we:t inclilrleli 
fire 15-minute qundrxngles of the Mount Fflirwentl~er 1 : 25n.000 
qundrrmgle (fig. 1). Tlles~ 15-minatt! qnarlran~les nre Amount Fnir- 
weather R-I, B-2, C-1, I)-1. and D-2. In this ~ ~ p n r t  the 1.5-mi nut^ 
quadynngles -trill be i1ldic:lterl lq their letter-nninher. desip~al  ion, ~i-itli- 
out t.11~ qnnlifyinp prefis of t 1 l . p  name, Jlorll~t Fnjl.\ventI~pr qnntl rfingle. 

Fieldwork \\.as h e g ~ n  iu 1949, wlwn t llr writer, assisted hy ditrne5 
F. Seite, po lo~is t ,  :tnd Snlrin S, Rire, Lwoloriir field assistnnt, spent 
Jnly nild Au~nst making il I)l.i~f reco~u~aissnnc~ of   no st of the G1wcir.r 
n i~y  find lid jwceilt :IIWS. 

I)uru~g 1951 m n p p i n ~  of t 1 1 ~  I<-1. R-2, C-1, nncl D-2 q~l idrtrngl~~% 
11-as rompl~trd. 

In 1954 the wri tar 1t-il11 Chnl-l~s R:lttP. grologir, field assisttknt, spent 
21 man-days mapping the D--1 q~lnilmnpl~. Ahar~t 1 week mas S ~ P I I ~ ,  

in t.110 nrea in 1953. * I l t o g ~ t l ~ ~ r  abol~t 82 ~rlmi-cl;~~s liave bsen sbent 
on goologic mapping in thew fivc 15-tninitte q~u~rlrnnglles. TIM R-I, 
L3-2, ruld C-1 quncl~x~~gles were done I)!- 1-:11)irt reconnaissanc~, and 
the n-1 :~nd I)-? qut~cll,;tngles wrw rlli1pl)rd iu  snnw (I~tail (PIS .  I;?). 

During tlle. P O I I ~ C  of t l ~  \TO& Inany 1)~ople cclopt.r:?ted in f nrtl~er- 
illg the 1nxppi1lg plwgrnm. JIr. Joseph Ibtlch, nf ld~lllrsurier Tsli~t~~l, 
gave l o d g i ~ ~ p  to tlie party oli scl-ern1 nct,+~sions nncl oilce mwde a spet.il11 
trip tn ill0 upper part nf Glacier nay to sl~ow tliewriter the lacation of 
solne minernlized nwws. He tllm st~pplied the pnrty Wit11 fr-esl1 food 
on many orcasions, Mr. CIell Hodsoil, of Elfin Core nild Pelican, 
trttnsport~l the Sumey pnrtg f o Glacier nay $01. a period of 11e:lrIy 1 
-\~eek. 



K6 COSTRZRLTIOSS TO GEXERAE GEOMGT 

The S11t iond Pstrk Srrrice Ilas rnnsistp~~tlp ofF~r~i t  I heir coopPr:i- 
tion in  eve^ W : I ~  I ~ F ~ I J I c ,  ant1 ita 1055 tlley tnulsport~d some nf tlitl 
S u r t - ~ ~ * s  field eqt~ipnhent fro111 Glr~cirr. 13:1$ tn .Tun~t~ti. .UFO duri~iqr 
TQ.55 Dr. I). K. Y1:~lvr~rbce. of tlw I:tlirrrsity of 3fiunesotw, rnrried tlia 
Stlrl-q- pttt-ry wncl its ctimping quipmetit f ~ o r r ~  dntienll rcr (;ltiri~r 
I<rty. To all these peopl~ 1itic1 orgns~iz:~t ions :11rr1 to  t 11r l t ~ r ~ ~ l y  ~~s i ( l e i l t s  
of Hmnal~,  Gostitrns, Rlfin I'c~vc, P~lirnn, I I I I ~  Jmleau -\rllo Iiwvr~ 
Ilelpwl the work i l l  m:lily \\.ty.s, t I ~ R  wr.1-itri- \i.ishrs to expl*~ss lhir 
p~~t i tn r l e .  

QEOGltAP3IY 

Tlie Glarier Hay area is II IOII I I~  ni110118 1111~1 ~ O J I ~ ~ I ~ I I S  111t11ly l ~ r p  a11cF 

arbt i ve g1:tciela. It is c:nt by se\l~r.~ll major \~:1t rrl\-:rys. of 11-hi(-11 
(ilnvirr R:ly is the largest ; toprthrr wit11 tlw ndjnining in l~ t s  Gl: lr i~r 
1 1 : ~  i s  aver fi5 nl iles long ~1111, :lt the ni:~sinillln. nborti 14 t l l i l~s  11-icle. 
P 1 1 Ile Ijjty ~ s t e ~ i d x  nortli~~.e.stn-n~-d frorn t l ~ p  sol~tll~nst .qE(lr of t E I P  Jlrntni 
P r i ~ ~ ~ s e n t l r ~ r  qnxdr~r~n~1-e to n point I~qvotlrl its nnrt l b  eilpr. S~IIP  
I I t  I I I f r o  5 t o  5 i s  0 1  I I .  Of 
t h ~ s e ,  Ml~ir, 'ridnl, Q I I P ~ ~ ~ ,  Rendlr, :111rl HllpFl Mill~r I n l ~ t s  l i p  larg~ly 
wit lliri tlip:  arc:^ clisrussed i n  this repart. Tlie s t~t~t l~er l i  p t r t  of t 1~ 
in:11q)ed ltwn is rorvrp4 ill pilrt I,?- tlte w n t ~ r s  of Ivy Stmil nnd ZhrntI~ts 
nnti T:lylor. Hnya. 

Most of 1 he strP:lrlts ~ I V P  slnnll. T l ~ e  I:~r~.rrbst. i)anda?: R i w r ;  i s  n1mi1t 
l b rni1r.s Ic~lg ant1 ctrains an area of ~J;mrit 10t1 WII:IIP t n i l ~ s .  'Slle rir~i, 
flir\\-s sout llrcnrd frmn tllr smut11 end of f ~ e i k i ~  (;lacier t l ~ r o u g l ~  n wiclo 
lo\v .2.:tll~y i ntc~ 1)rrnrlns I3ily. 

r .  I 110 rnn~t~tt;~ins lienr 1 ~ 1 1 t h  rdp. of t h ~  ~ t r p : ~  rise to R pllrlbnl 

:I I i  i t  ildr of 111)oot 3,Oni) fect. Tlwy bwonla liigl~er :mcl mow r i~gpr l  to 
ZIle tiorl h 11l1r i l  at nl~nut tllc! F~titr~dfi of Gpikie llllct the higI1es1 nrorln- 
t:tius a r r  ahai~t 5,iHIO fwt itt altitude. The moutitnins I>ecorne still 
l~iplier outside tllr nurpptrl arra to tlie ~lorthwest, culmi~lnting in thr 
E'air.rvc:itl~e~- I<nugp. ~~.hi(- l i  11ns n snasimom altitude of l,i,:%On ftvt. . . Illis m~lpc, although conipnr':ltively small in area, is one of the most 
t.ngkwd ronst~tl t t ~ a i ~ i l t n i ~ ~  regions in h'orth ,lm~rictl. Cliffs rind s l i e~r  
mot t ~ t t  rlin htccs t hoasnn (Is nf feel higll :WP rommo~iplave. 

ninny l t l rp  ~ I ~ P ~ P I ' E ;  l i p  \~-itl~ill C;ltlc.irr Ray Nittio11~1 h i o ~ ~ ~ i r n ~ ~ ~ t  : 
111r t  1111 tIie Inrgr gI:~c*irta, ~ x c r p t  smtiIl p:~r.ts of Kmdy, ( ' t l s~m~nt ,  mid 

' 1 1  I i t i  t i  I I 'l'li~? ~ n ~ - t I l e ~ n  p:~rts of hip lb1 
:~iirl 11-2 rl~i:~(lrailglr~ ( p1. 2) ro11t:iin I I ~ I I I I F  s111:1ll ~11111~i~rs. must of 
iv11 irll :I tw t l ~ t *  ~- t> i i l t i~ \  t l  i R of iiii irr slwrt tltr~t cowred nknrll of the 
(;lacbiela I31ky ;LIP~I  \vi t 11 in lilt' lasf fe\v ] I I I I I (~ IP (~  yQitl3i. 

'I'lie ~ ~ t r e n t  of t l i t '  i(v W:\S i'olln\v~tl vlcwely Z J ~  the \ . e p t ~ t i o ~ l  that 
t o d ; ~ ~ ;  r.r?flects 2 1 1 ~  t~nioinlt id I i~lie p:~ssd since the r e t l ~ s t  of the ~ R C ~ P I ' .  

Trees, tr~sinly splnrLrr :111d 11~nlIm-k as ntllr11 as L' fwt in  r l ia~t~eter~ 1131-P 



r-eforested f:trorahle ln11(1 as f:\r 1 1 r ~ 1 - t l 1  ns Rear Tn~ck Core. 
forests xre not yet matur~.  nnrI. :\Ithoa=h ;ZPIISQ. they RW in pnerrrl 
largely free of und~rbrnsh and 11-inclfnlls. Fnrtllcr north n.11er-e I n r p  
tlws ha\-e not I i :~c l  time to pox\-. t11p T P P ~ R ~ ~ M ~  is foml)~fi~.d of bns11y 
sprtwe, alder, tlerilsc.lnll. fer~ts, yrayses, and ~ar ie t rs  l),crry I)I~PI~P.G .r:~tlrF 

I~rond-lenf plxnts. These are ~ I I ~ P ~ ~ O W I I  to form R rlensp, nlmmt' 
impenetmMc, nlnt of \ -eg~t:~t inn. Tliis bruslly type of wptation I*- 
comes sp:lrr;e townrtfs t h ~  nortl~ 2nd nrarl?- ~ I i s : l p p ~ t i ~ = s  lwyond the 
latitlrde of Wachuwtt Inlet. 

C;lwier Ray Xationnl 3Ionrrrn~nt is r lovd to a11 lutnting ntlcl tritp- 
ping, nnd mnnF nnim:~ls c:tn 'tw seen in tlwir natural ~ n v i m n m e ~ ~ t .  
Black h r s  are plelzt iful :IF far nortll as the latitud~ of .Irlnms I~!let, 
and rlacier bealms wll iclt seent to 1w a SIIIP~IQPFPS of t lie h1ar.k FMI' 3 1 ' ~  

~tlrso fnund in this snn~e i l rpn .  T ~ P  large l>rol\*n b~nrs .  wlnt~l  t c~  the 
Kodiak h n r ,  2k1.p few i ~ t  n n ~ t ~ l ~ ~ r .  .Zit Flnngll Itone wcrr Ten on the 
\TP& side of Glncier Bit?-. :[ few IIRI-P i ~ ~ ~ e l l  I T ~ O P ~ P C !  1 1 ~  P W S ~ C ~ O ~ .  

Tracks of several \vew see]\ in  rhe n r w  noltll of Tih1 Inlet in 1954 
and 1955. ITOII~PS R I I ~  CDJ-O~CS m n p  . r ~ l - i d ~ I ~  t l ~ ~ ~ t ~ g h o ~ l t  the G ~ R c ~ P ~  
Rng area, and in m n t  y ~ t ~ r s  t l~ey  IIHVP incre~sed in nnmber to t h ~  
point ~ I l ~ r e  they 11nre seriously d e p l e t ~ d  and in plnc~s ~xtcr lnin~tsd  
the mountain g m t  Ilerds. Totlny entire m o i ~ n t ~ i n s  can Iw t~'tlv~m~tE 
withont finding m y  ftrsll s i p s  of pmts, nlthoagl~ rclict, tr~ i l s  and 
cmthering groi~nds i i i i l iri~tt- that ~ v i t l l i n  t l i ~  lnst 10 p n r s  extensivr 
ljerda lived in  these fireas. 

Ser~ml 11errls of 11n ir or Iinrl)ol* seals tot a1 inP SC~-PPH 1 t l l o i ~ s n ~ l ~ l  
~nirnnls  l iw in  the 1,fiys. Jrost of tlwm lirr nn t lie f lm~t inp ire jnnt i l l  

front of the lnorp R C ~ ~ Y C  g l i ~ r i ~ ~ ~ .  Otters h:lve 1 w n  WPII nt \ v i t l ~ lq .  
watt @red places t Ilrorigllnut t IIP  Glncirr 13ny firva, ant1 ~mdonhl ~ d l y  
frequent all j ts ~aterways .  

Glacier Rwy has a ~renlth of l i rd  life t lwr  is too v:trierl to ~ n n r n ~ r n t e  
in this report. Ti j~lclrrcles most, of the ) l i d s  forrrid tilong the J'wific 
coxst of North ,Imecica. O ~ P  of the most ~llentif~zl birds is the 
scnter or old squaw duck, whirl! csn be seen in f ocks of spverril I hou- 
sand at almost nny time du,ring the summer months. Other birds 
inclt~de C.anndinn geese, cormorants, eider ducks, clnm cntehem, nild 
sen pnrrots. T'l'ood ducks l ive east of 13erg TE:y. 7T'ithin the last 
seve,raI getlrs the puffin, or sn, pnmot, has Iwronlo plentiful, nnd ill 
1955 n flock estirnz~ted to r u ~ ~ t n i n  n e ~ r l p  R tlrousand bil-rls was SPPII 11t 

the entrance to Tjrlnl Inlet. 
Thp \mters of Glacier Bnv contain nlost nf the common vnristi~s of 

w:~, life inclurling sxlmon, Ilnl ibat. ~ ~ . l ~ n l ~ s ,  R Y I ~  killer ~11:iles. Shrimp 
nm laci~Ily ubundttnt. The rlungenes?; crab is corr~merciully fishe(1 
nt Rartlett Cove anrl Dundns lhy .  King cmbs are probably nbunrlnnt 
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in the upper* pnrt of the bay, to  judge from the numemus remnins 
of the dead crnhs found along tlie beaches. Snlmon are gtxdnnlly 
using more of the streflms thnt t~re forming with the retreat nf t l~c  ice. 
The f a r t h ~ t  north t h a t  salmon Imve k n  ohsel*ved is in rr stwnm flmt 
rnters the \vl.pst side of tlie Ijny nhout 3 miles south of Reid Tnlet. 

--it its ninximurn ex t~nt ,  Glacier B R ~  Nntinnnl M o t ~ u m ~ n t  llncl \\-i~Ilin 
its Imrderr, a few r ~ s i r l e ~ ~ t  wlio had estnblidied their l i o m ~ s  there be fox-p 

the founding of the monilment. -1 fp lv  people, probnbly five or six 
fr~rnilfcs, live on rltnchcs near Guat:lras, nnd one prson lives on thc 
P R S ~  side nf nundns DRY. 

The Civil Lteronnz~tics Autllority ope~ates nn nir stntioti at Gus- 
t itrus, and the I'.S. ('onst C ; I I R ~ C ~  hns a light house at  Cape Spp~ir-er. 
The Nxt ion111 T'nrlr Servic~  rnrti~btfiil~s a snlnll 11ollse st R:lrtlp,tt ('eve 

for the nse of the park mrtpr. These fen- 110uws and settleme~~ts cot1 - 
stitl~te the only i nhab i t4  d ~ ~ e l l i n p  in tlw nrctt, Serernl cnhins ~ n d  
one m i r l ~  mil1 Iiare been built. hy miners ntrd prasp~totr; in tllc polrl- 
hearing I~I'P:I lwtn-w11 R p i d  1 l~let ;ttld I,nnil,EugIi G1nt:ier.: 1i small exbin. 
pmbitl)ly n fisherma~l'li rarhe, stnnrls the east side nf G~rforll l  
Tslnnd. Commercinl fisliinp is l w i n ~  ncti~eIy cnrried on nlolip tllc 
west coxst and to a lesser extent in t IIP GIncier Rny nl .eR itself. F'roni 
time to time r~rious interested pwso11s fire doing some p m ~ t i n g  ~ n d  
111 i 11 ing. 

The cl inlnt~ in Glacier 1Jny i s  similar to that found tl~mugliont 
s o l ~ t h ~ n s t ~ r ~ i  .i1askn. In p~nernl jt is mild rllld humid, hut i t  rfiries 
from plnrc to place lwcanw of Eocnl controls by the steep-si(led v ~ l l ~ p s  
and fiords ns well as tlie gl~ciers. No tlcttnild weather mwrds have 
h e n  kept n-ithin the Glncicr Rny Knt ionnl Jtonument except nt Cnlw 
Spencer nnd at Gnstflras. In p ~ ~ c r n l  the upper p ~ r t  of the bay 
di~ring the summer llns more clcar and partly clenr days than does 
the nrcn frrrtl~el- wutll. The t ~ i r  is  generally severnl degrees colder 
witllin the monument, owing tn the cooling bmup11t a b u t  by the con- 
tart. of the nir  with the ire nrld glacial melt writer. The summer 
months from ~Mny througli ;211pust are genernlly the driest, ntld the 
fall mont 11s from Septernlwr tllroug11 Novelnber nre the ~ettttesl. 

The wntes~ays afford nccess to most of the mnpperl nren. T l ~ e  
entmncp to Glncier Rnp i a  ~tbo~rt 9n miles f mnl Jllnellu I)y water that 
is ~ ~ s i l y  11nvigable hy st~nniers ~ n d  srn~ll Imnts. In g~neml  the w a t ~ r -  
~ v i ~ y s  of Glncier I h y  nre deep and ~ I P C  of slloxls and mks.  The bny 
llrt~i not yet Ilc~u complet~1y rllnrt ed, IIO~I-~VPT, :lnd nnyone entering 
i t  ~ i~ust  proceerl \\-it11 caution. -1 tidal current ns high as 6 hots sets 
tl1t.ongli Sitkaday Xnrrn*~ 11s the title elbs and flon-s. The eM1 tide 
is  generally the s t r o n p r  hcnuse large 1-olnmes of glncial melt, n-nter 
arP being R ( I ( I c ~  continuously to t l ~  bny nn(1 make the amount nf 
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I\-nter lenving tlie Lay greatern than that e~lterjng j r. Excessively 
high ~villils or 11-al-es a1.p rare ;u1c1 dnl ' i l l~  tlle rinie t l ~ e  work an t h i s  
investigut ion IY:IS i11 ~ ) I ' D ~ ~ P s s ,  iio S P T P ~ P  11:lripnt ioii:~l difficlllties ryere 
;inuseti hy stornis. I kl . i~lp the snmlrlnn rlion t hs, Ilo\\-ever, the ice 
wnter on contnct wit11 tile air pi \.es r i s e  to lon--1:-iilp fog bnnks, ~ l ~ i c h  
on many days co~lipletely chow th rlle h>-. 

Icebergs p~l'jodiwl ly ~ l l ~ l i ~  5o111e of the i I I ~ P I  s 1111~1 hays R I ~  n~tlke 
~u~viga t ion  difficult 01. in~l)us~ihle. ('lln~.wcbtrl-isticiilly the upper part 
of 31uj1; IVnchuset t ,  T:II'I', : 1 ~ d  ,101111s 1-Tol)kitls Inlets nlte too covered 
~ - i t l l  ice to pernlit safe n:lrig:~tirin. 111 the I:~st s e v ~ r t ~ l  yerlrs, little 

ice 1111s h e n  seul ill rile t ~ ~ t l i i )  nynl of Glslcier Buy south af 
Rendu Inlet, but 11retio11hly I 11ih I V : ~ ~ ~ I ~ I V ; I ~  \\.ilS f ~ ' ~ q ~ ~ e ~ l t l y  choked 
wit11 ice. 
KO mode1.n t mils 01' mlttls exist \ v i t I ~ i n  tlle 1n:lpped nrerl. 

QEOLOGY 

A thick successio~l of sedim~ntarby rocks (if Paleozoic. nge is oxposed 
in the G l n c i ~ r  Bay TIYP:~ (111. 1). -1 gesier~lize(1 col~ imnn~ ~ect.ion i s  
sllomn in figlire 2. TIIP o I ~ I P s ~  ktlt~\vi1 YO(' k is the rn~~ssive ?lTillougltkp 
limestone of Siluri~n aQP. whirh is overlxin hy the Tidnl format ion. 
Tha mcks of the Tidnl formfit ion, wllich ttra predominantly t'hin bed- 
ded and nrgillnceons, Rlr umconform:i\>ly ( ? )  ovorlnjn hy the Fyrarrlid 
Peak limestone; wlr icll is cam posed of tlijn-bedded to moderately thicl<- 
bedded limestoi~e. Thp I>yrainid l'eak lirnes1,onn is confo~rnnbly over- 
lain hy n t h i n - b ~ d d ~ d  stquellre of in t rrbedded limestones tuxd mrgillites, 
the Rendn fonnxtion pssilhy of Late Silurian age: Ihe lipper sur- 
fwe of the Re~idn fonnnt ion p~'nb:~l,lp is an ::ingulnr. iinco~iformity. 
Overlying the Rendu fo1rn:ltion i s  a snccession of l im~s t~c~ne  beds of 
Middla Devonian xgc. TIIR f n r n l ~ t  ions listed ronstitute nll the d i -  
nlentnrg. lvlrks exposer1 ~r i i h in  the ( * P H ~ I ' I I ~  ~ ) l t l t  of t l ~  Glacier nay 
I 'CTolr;injc aiirl sedim~nti~i*y rotaks l~c l  ieved to lw of Rlesozoic n@ 
crop otlt west of Dundtls R:tp. Thw rorbks tlre correlnt,iva wit11 others 
on C'hi~l1n~o.f  Xsl:lncI : l r lcI  r1r:I I* Idit ~r!-:i Ijay t?~:! t form w nart hr~*est,rvttrd- 
trending belt along t h ~  n -es l  coast of sout11enster.n Alaska. similar 
~ ~ ~ n t l l e l  lwlt of rocks 1 irs a l o n ~  t l : ~  rt~stern P ; L I ~  of soutl~eastern Alaskn. 
The rocks of both Paleozoic and 3Iesozoic nge hare been intruded, 
pmbnbly in E':flrl~- Crettlceous t i~ne :und later, by diositic rocks. Them 
rocks crop out in na~.tIn~est  \\.arrl-t i~i111ii1p be1 ts nnd the igneous rocks 
i n  the n-esterm w ~ d  ilo~-tllen~ parts of thr 11~1pp~rl areit are smnIl parts 
of these intrusive rock bodies. The igneous rocks hnre extensively re- 
crystnllized the nlrl;s wit11 n-l~ic-h they e r r  it1 contnct to xmpllibolites, 
hig.11-gradescl~ists,~-neisses. and locally tot? c t '  ites. 
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WTLtQUGHBY LtMESTOSE 

TFlt TTil lnn~l~hy 1 in~~stnne is I I P ~  nmiierl t o  desipla t~ n sncc~ssion 
nf I ~ ~ P S ~ O I I P  stmtn. of TLntp Silurinn npP. One of the Ixst nnrl most 
typicnl 9 ; ~ r t  ions is c.xpowd on Tlrillo~~ghl~>. Tslm~rl. f ~ O I I I  \~-l~ir,h the for- 
inatinn i s  11nrn~d. 

Tile so11 t I l~nnnst.  1<311)\~31 oxPosure nf t l i ~  T ' l ' i l l r n 1 ~ 1 ~ 1 ~ ~  1 imestone is on 
T,t?mrsurirr Tslnnil. The hnnnt ion  n l ~ n  rmps nnt in n 1.~1ati-rel nnr- 
row I~t~nrl,  \ ~ l ~ i r l ~  c x t r ~ ~ r l s  n o r t l ~ ~ ~ e s t ~ ~ : ~ r ~ I  frnm t l i p  iioi%11 s1101-e of Tcy 
Stynit nlqmsit I++ I,~rnccnlrirr Tslnud. nitd vnnup~ts wi l l l  the large flat- 
lying bnrly or ~ I I P  lYilI~lti,rrlil~ I ~ ~ ~ ~ P S I F ) I I P  tllnt I-:IJ)S 1T11Ete Cap Moml- 
tain.  North nP Il'liitr 0 1 1 )  Monnl nin I I IP  fol'n~i~timl i s  i n t e n w l ~  de- 
forinecl, n i ~ t l  ( ' r n l ) ~  O I I ~  in ~1111111 ifml:ltrd nlld st rl~vt ~llxllj- ~nrnpl~x 
iiuits, 

7'110 IYillnagIlhy l i t i i e~ to i i~  :ilm u n d r r l i ~ ~  t 1 1 ~  r~1111-:11 I):EI~ of tlw 
Glt tci~r  Rny HI'PIL : ~ f  n1)011t t ~ I P ,  !at i t ~ i c l ~  of D1.n l ; ~  nntl 7l'illoitgltl~~ 
Tslanrls. 'l'he i~rrl.th~tnti~ost inass .rrty,s nnl ;IS fn  I- t lnrtl~ ns '1'irl:ll Inlet. 
All the nbovr-mcnt inned oi~t  rmps llr~re Iwril n ~ s i y l ~ ( 1  to t lie nril- 
Inughhy limesfonr nti 1mf 11 lit hnlngic 11 rlr1 fmsi l p r i ( l p l t w ,  ~ s r e p t  for 
tliosfr on Lrnn~~sul-ier Tslnnd, TThi t~ (':I\) .\1nl111t xiii. ~IICI 11nrt 11 nf 
W h i t e  F~IP Jioimtnin. The Iwlirf tlmt 1ltc5r Itttt~r rwks ZII'P 1):ll-t r)f 
the ' l ITillo~~glil~p lirnesto~~e is F I R S P ~  wil~iy 011 f Twir 1 itl~nlclgir sin1 ilurity 
tn the ~qocks of f he 'I'l'ilIangF~by lirnrstone rill 'l'l'illolr~lllby Is1 and. 

rus1i i11~ (1RR2) Iwli~rrtl  that Illis S I I ~ P  fo!711:1t inn rvrqls nut sntltl\ of 
Su>dy Pore, which is  i l lst .  snt~lll~nsl af the sm~tlieast c..nnlpi. of t 1 1 ~  
-1 qundmn~le.  The limes tan^ nt Snndy fir(* I ~ n w r ~ e r .  sctains to  l w  
in ille stm~igrapliir posit i011 of ~ I I C  Pyranii(l Pt*:lli l i l i ~ ~ s t o i l ~ .  111111 is 
y ~ l l a \ v ~ r  t h ~ n  t ~p i r n l  T i 1  lnr~grl~l~y 1 i ~ n t s t n ~ ~ a .  TIP Pyr:~ tnicl T ' P ~  k 
Fim~lsttlne i s  lithologically sirnilllt- to the tf illorrgl~1ty ~ ~ I I I P S I ~ I H P  fin(] 
may t~ wrmistnken for it. p:~rticnln~-ly 11-1-h~rc tlw rnrk 11113 IWPII 
rwrysl xll izcd. 

Tho Willou~l~hy limestone is n m;tssiro blu~-gr.;ty to \vhitr limttstonr. 
13rrlding i s  chnrat.terisf i r n l l  difficult. to see nnrl  is piiel:~lly d~f intvl  hy 
~lipl~t.  di f f~~vnws  in color rat11er th:111 hy vnr'intinns in g r i t i ~  size. 
Il-IIPW nle~~lnnl'~'llOs~d, t l l ~  I W ~  rnn\~nniily loses ;111 t r t l r~s  of lw(1di1i~. 
nerls rallgP in tllickness fmm 2 in r l i~s  to S P V ~ I ' I L ~  ~ P T I S  of  f ~ ~ t  : IIOI'IIIIIII~, 
~ O \ T P . T P ~ ,  they am het\reen 6 inches :~nd 3 feet; thick. Tnt~nlnl  s l m r -  
tnwr3 513rl1 ~ 0 ~ ~ 1 , 1 7 ~ ~ 1 C l i n ~  a re  Inrkinp. Small masses of Mel~s of 
sphnlerit~. plenn, o r  pyrite. whirli rnilpe f ~ - n m  n frartion of RII  iurh 
to sevrzlll t tns  of feet in diameter, are n- id~ly  wfltteretI t l i~nugli  the 
T'illnugl~ly Iirnwt one. ranlmnnly these 1)1~l>s n w  nenr (likes, nnd may 
h l r l n l  rd tn t 1 1 ~ r n  ; snrnp sulfide mflssps, holvever, spem to Ilnve 1 ~ ~ 1 1  
inclucl~d En thn limcstouc nt nn ~ n r l y  stwp of i t s  formation. 
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Seither the top nor t 1 ~  bat tom of the IVillaugl~by linwstone hns beell 
recognized: mnsquently, the nntnt-e a+£ the rock wit11 ~vhich it is in 
r01rtnr.t is  unlrno~~n. 'I'Elr. tliirkest ktl011-11 =ct ion rrops out in Mnrble 
Jlomlttlin \vllem thr elit irr ~norl~rtfiin, :3.!<4ifi feet l ~ i ~ l i ,  is con~posed of 
the ITilloug11by lirnmtone. CnFcnlnt io~ls bawd on the known structure 
of 1 he 1 irnttstnrle :~nrl t Iw topognrphy of the ~no~~iitaiti indicate thut 111e 
~ x p m l  thirkness of t l~e  ll'i'illotr,nI11)y limestone there i s  more thnn 
5,000 feet. 

T h o  'ITillot~gl~by lirnesto~~e is fmsiliferons, and ;~lthough fossils alp 
For tho moFt pnrt diffict~lt. to fiincl, in certn in nrens-such as the nortll- 
rr~sl rrholhes of Irotlr I IraIc~ a11d 'I'l'illougl~l~~ Isl:uld+tI~e limestm~e roil- 
tuiilfi Inrp nurnb~rs of fairlJ* \velZ p&err~d lnnrine invertebrate fos- 
sils, Grn~ ,~n l ly  the?. are, c a l c n m t ~ s  and so firmly cemented in the 
limrsto~~e ihnt they nrc difia~lt  to remove intnct. The most d idinct i r~ 
fns~il is  Pycinlod~*mn, a giant mollnsk that 11xs h e n  described IF 
Kirk. (The type locality for this fossil is Will011~11hp Islnnd.) 
Pyc.inodek?nn is recopized 11y its extrpm~ly thirk she!l: ~\-hicF~ 
mny be more than 1 inch thick. 

Kirk considers that the fanna in the Il'illo~~glrby lirnestrrr~e i s  of 
llttte Sil~lrian nge (Kirk, 1927). 

TIDAL FORMATIOX 

\~idespre:td nrgillnreo~is unit is EICI'P 1 t n n 1 ~ 1  the Tirlnf formation 
f rn~n  t h o  C X ~ ~ O S I I I Y S  nlong the sllores of Tirl:~l Inlet, ~vllirh is in t l w  
lower ceiltral parts of the Wl and P 2  ql~ndl-nn~les.  iypirttl SW- 

tion is on the southwest flnlik of tlw 3,594-font p : t k  2.8 n~iles wt~l I ~ P R R I  
of the eastern elld of Tidal Inlet. 

The Tidal formntiotl is fairly n+iclel?- tlistrib~~t~rl i n  tllp snt~tlnnk 
I ) " I ~  of t , h ~  I)-1 qundrxngle x ~ i r l  i s  exposetl i n  n f e w  ssn~~lll RW:IS in l11r 
southenst corner. of the D-2 qnnd~:mgl~. Most of the soul 11rrt1 fllrnks 
of Pymmid Peak anti of the t~nnnm~cl p~rth-s cnst nntl wrst of I'y~.arnirl 
P~nk are camposecl of the Tidnl format ion. Rxr~pt for t \yo rliorit ic. 
stw,ks. all the peninsuln ~011th of Tidnl Inlet rmlsists of nxks of t l w  
Tidt~l formation, ns cla Mount Wright. ~lnd tllc ndjnr~nt nlol~ntnir~s t o  
the east. :crrtl rronthmst. T h e  westel*ii flnnk of thc mountnin soutlr of 
Jro~mt Ifright is nlsn probnbly camposcd of twks of the TidaI 
formnt iom 

The Tidnl forr~rntio~l cmnaisis p~vciomi~~nu tly of 11-ell-indurated f i 1 1 ~ -  

grained ~rgillite. Outcrops nrc dominnntly b r o ~ t - ~ ~  or pny, bat tlir 
color of fwsll a w k  n i t i ~ w  fmrn blnrk to ~ ~ e o r l g  n.hite. S~veral  phxs~s 
of t h e  m ~ k  nre sllo~vu in fignres 3 R I I ~  1. Tlle rock cornmoilly shn\vs 
e x t ~ e n ~ e l ~  fine internfill strrrctnrnl detttil, such ns Ir~nleIlne s c u t ~ ~ l y  
tfbirk~r t hrlu IL sheet of papw nnd wry fi~lely detail4 c.i+nssl)edcli~~g. 
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Howerer, mla member ."inn to 2,800 feet thicl; is composed of thin- 
hedried l i g l ~ t - g r ~ y  l im~stone.  This member crops out in the top of 
severd penks south of Tirlnl Inlet nnd in nn east n-nrrl-trending hand 
on t.11~ main 11ortIlern ridge of Mount W r i ~ l ~ t .  The sarne limestone 
member cnll he trncecl h)- e;ve for swwxl miles past nf Mount Wright. 

The relntini~ of the Tirl:~l formation to oldel. rocks is not klio-rrn 
hecause at  nn I>~:IPP rl'ithil~ the 111apl>erI fll'en Ilt15 the loll-er contnct been 
fmmd. Tllp caontfirt hetween the Tidnl fnlmr~tion and the overlying 
Pq'ritini~l I'rnI; I ill lest o i i ~  i s  ~spo.q.ed on the w~s t  side of Pyr:unid Peak, 
on t l i ~  enst, south, nnrl west sides of the ~mnnmerl peak west of Pgm- 
mid  T'enlr, :~ucl :< miles southeast of the bend of Tjdnl  Inlet. -ft most 
T ~ ~ R C P S  tho rontnct sreitls to be ronfonnnl~le, hnC on the soutll side of 
T'pramid Pwk nntl sonthenst of the head of Tidnl I111pt there is fl 

snggest,ion of n sliglit. n n p l a r  unconformit>-. 
Tile thirliliess nf tho expo.wd part of the Tidal  formntio~i c m  he 

~stimated from the strr~ctnre and topogi-aphic posit ion of the vnrious 
rsposed segments of the formation, The thickest continnous sertion 
nlrwrverl, mhic l~ lies beloll- tlle thin-beddecl lin~esto~ie member, is 5,500 
feet thiclr : the thin-bedded linlestoile exposed on 3lount Wright is 
2,900 feet thick ; and :111 incomplete sect ion overlying the thin-bedded 
limestone is 2,300 feet thick. The toti11 exposed s ~ r t i o n  is b~liered tn 
hnve a minimum ~ ~ E C ~ I I P S S  nf I n.lil0 feet : ln l t  until ndditionnl evidence 
becomes n,v~ilnIde, tllc rntzil tlliclnless of the forinatinn callnot be 
determined. 

The Tidal foimntion is lnr.pl?- mlfossil ifernl~s, and little informa- 
tion is a~ t~ i lnb le  roncerninp its : I ~ P .  -1 fm\- cxIc:~reous fossils were 
fmnd in the rock at. nn xltitucl~ tlf 4.4nO feet a t  the haw of the final 
peak on Mount Il'right. Here the fwsils, all sm:dl, were, found as 
molds. The lot n-as esninined I?? A.  .I. Roucot, ~ ~ h n  cn~~cludeii t l ~ t  
the fossils n - e r ~  not sufficientlj- dingnostic to be :tssigned un age  closer 
than S i l u r i ~ n  or Devonian. 

Other fossil-benring rocks were fomld nenr tile s l ~ o r ~ l i n e  of Glnc*ier 
Ray, 2 miles north of *Sandy Clove. TTnf~rtunntel~ t h ~  rtwks at this 
locality are ~zot. completely typical of those of most of the Tidal forrnn - 
t,ion ; and I~ecause of the co1wider~lble s t~-~l r tnra l  cornp le~ i t~  in the tlren, 
they have not, been prnred conc lus i~e l~  to belong to  the Tidnl formn- 
tion. Tlre  mocks nre found a fen? hundred feet be1011- x 11-ell-bedded 
lirne~t~one thnt  may be part of the Pymrnid Petzk limestone ; if this 
correlation is correct, t l ~ e n  tJhe rock is pm-t, of the TidnI formntion. 
Roucot ex:cmin~d the in~er tcbra te  fossils collected from this locnli ty, 
but foulld rlothing to mllich Ile coulcl n s s i p  nu age closer. than Silurian 
to Devonim~. -Inother rnl l~rt jon from the locality near Snlldy Cove 
ITUS examined h j  Edil-in Tcirk, ~ ~ h r ,  found thnt it contnined fossils 
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Leptocotlli/~ sp., Fn?!n,~ i tn ,~  sp., nnrl CoeJ&.?pirn, sp., that p~wlmbly are o f  
Idnte Silurinn ngc. Cornls Croin t.he snrne w e n  were ~xnmil led hy 
.Tean IT. Dedan, who report9 that they consist of ~ n i n l l  heads of 
I . 'c.vn,~if~n sp. nnd I n r p  holm rornls intermediate between genera Trry- 
p7n.umfi nnrl Xc?oph?//?.rt m,. Tllese corals are clist. inctive, and others 
11tn-e h e w  fnlilz(1 oil 1 Tecett~ Isln~lcl in tlw soutHe~-n part of sontheasterm 
hlnskn w l ~ ~ ~ n  they ~ r r s  nsso~interl w i th  hrnchiopods known ta be of 
Late Pilnrinii n p .  Miss R ~ r c l n ~ l  concludes thnt hot11 the  gene,ric xf- 
finities of the cc~rsl and the ~ssw,iiltiot~ of icle~ltical corals wit11 the 
ITp~wr Silul.ian I)I-RPII iopo(ls 011 I - l e r ~ t ~  Isl IIIICI indicn te t lint the corals 
tlexr Sanclg Cove RTP pr'ol~nbly L ~ t e  Silnrinn. On the bnsis of t h i s  
rxther tlrnuolis nnrl rntngpr er idel lc~,  jt is snggesterl that the Tidal for- 
mation is of I~~ttr: Silurinn nge. 

PYRAMZn P E A K  LTMESTONE 

-4 limes~on~ sqnenrnP tllnt orel-I ies t Ilr Titlal dtlrnint ion is  her^ 
I I : I I ~ P ~  the Pyr:~m i r l  I'rnk l iulesto~te f mn~ expo.qntm on the -tved s i d ~  
f ' 1  I Tlit* nlost romld~te  tion on of the formation crops 
ortt on the  lort+.er elstern fln~lk of I34:tck ('up 310imtnin. 1 mile 11ort1~ 
of the nnrfhcm shore of Tit1111 I r ~ l e t  : tlw Pyranlid Peak I i n i e s t o ~ i ~  also 
f o ~ l l s  t h ~  r~ntral  11% I? nf t l w  11017 I ~ \ ~ ' t ~ r ~ l - t r e n ~ l i ~ ~ g  S I I I I ~  of the :3,0S2- 
fool mo~r~l;tnin I n~i les  ~ l ) t t t l ~ ( ' ~ s t  of Tid:~l Inlet. Thrse II~'P tile 0 1 1 1 ~  

nutcrvp~ of t l ~  I'ytnmicl P ~ a k  Iinnesto~le tlltlt catz he icl~rititierl ~v i t l l  
any rleppe of rrrc ainf y, : ~ n d  even here t Eke rer*ognitinn is h:lwticl ent i~.el;v 
on 1 i thalnp. H R ~  w q ~ i ~ ~ l t  i:11 clrder. Serer-.~I other ontcml)~ :ire I > ~ l i e r ~ ( i  
tn contain rncks of I ' y r ~ ~ ~ ~ i i r l  P P I I ~  lin~rstone. O ~ P  l:trp nlrrss of liine- 
st nil@ 1 1 ~ 1 ~ ) p ~ i ~  11s pn~9 of f h ~  I3yrani id bilk crops O Z I ~  OH fhe 3;24H-fnot 
moilt~txin that  stl~nrls 2.4 ~ni les  titst of the sonthen1 t i p  of ('omlmsite 
Jslrind. Otllrlm. S O I I I P W ~ ~ : I ~  s imi l :~r ,  rock8 CI-OP out a11 the 3.P2S-foot 
p~t~lr 1 milt- n n l - t h ~ ~ \ - ~ s t  of Mnu~tt 3i~r1 . i rm ill the ce i~ t  r11l p;~rt of the D-2 
q ~ ~ ~ t l r f i ~ ~ g l ~ .  I ) i ~ t  IICI'P the rocks :IIV sirurtul-nllp conlplex mld rnetnmor- 
t ~ l l o s ~ d  n n t l  ~ r t l  110i m t ~ p p ~ d  i i i  rletflil: they hare  ~ P P I I  grouped OJI f l l ~  
~volopit .  mnps wit11 ot l ~ r  r.nrlrs ~s imdifleer~ntinted ser1imentnl.p rorlcs 
of Pnleoxoic. I I ~ P .  -2 1 itnest one that  ma? helong to the Yyrnmit1 Pe:~h- 
limestone aonrposes (lie sout,het'n half of Conlposite Tsland : btlt it could 
I,r t~ p ~ r t  o f  n( lrjcst 1 n o  o t l i ~ ~  litilesto~ie ~ C ) I M : I ~ ~ C ) I I S  :~ I s ( I ,  i~iid t h e r ~ f o r e  
I I ~ I S  not h ~ m  j~ss ig~ ie~ l  t o  :ill?- ollr of them. 011  the 1)en i11sl11 :I b ~ t w e r n  
Q1lt~t111 ilt1t1 Reu(l11 1111~~:: is n Iinlesto~le n t ~ i t  that, prol~nblg 1)elnnp to 
t l l p  I'yrr~ mitl l'onl; l i~i~rstcme. ~ ~ l t l i o u p h  tlw mck in this unit is rnow 
nl:issir~ nt~rl c~i-ys~nl l i~lr  111:ni is tlie rock typic:~l of the Pyramid 1'e:lk 
1i t ~ l r s t o l ~ ~ ,  t I I P  ( I ~ I ~ ' ~ ~ ~ - P I I c ' ~ s  :1r~ I ) ~ o l ~ a l ~ l y  caltnwcl by thel-ma1 tmd ilyl~:~mi{- 
t i r l i ~ i ~ .  F.~l~-tl~et~lllorr,, tlw or?e~.lgirig rocks sire parts of t h p  

R P i ~ d n  nntl I<lr~rk (':'I, fornl:ltio~\s, I\-hich definitely plnces the rnwssive 
1 irrlPstnlw i l l  tllr st I:! t ig1~21pliir pclsitiou of the Pyramirl Penk l i r r i~~ to lw.  



r\l~other mnsa of l i m r s t r r ~ l ~  t l ~ t  r:\ps t he  1,::Ul-foot nlnl~iltnin w u t h  
nC J lnunt  lI '~-ir l l t  is m:1 ppecl :IS I'!-l.:lru irl I'en I; l i i n t>s to l~~ .  'l'he mr- 
~vlntinn is I J : I W ~  on  :I s i i~ i i l :~~. .  Ewt lwt itleiltir.:11, l i t l~o lo~y .  ~ t n d  011 tlm 
f;lrt I l ~ t  khe l i l l l~s t an r  01-erlirs t he  Tid:tl folmatinn.  .Tilst to t h ~  etlst, 
ontsiclt. r l r ~  111n11p~l  are:^. this 1 i111wt011e Inass is ill ~ o ~ ~ t n t r  wit11 $1 slunll 
S P : ~ I U P I ~ ~  of t 1 1 ~  1ll;lc'k C':tp I i ~ i i ~ ~ ~ t n ~ ~ r .  l\-Iiic-11 is ~ I ~ O I T ~ I  in othri-  1or: l l i t i~s 
t n r r ~ ~ r l i ~  t 1 1 ~  P?.1':tilli(I 1 ' ~ : ~ k  l i i n ~ ~ t o ~ l ~ .  

TIIP l ' y x ~ ~ t i ( l  P ~ : t k  1 ~ I ~ I P L I  OIIP ic i ~ ~ t l e  111) ~ n ; ~ i n l y  of ligl~[ -vo lo r~d  
tl~it~-l~r*cl(lrrl tn 1nofl~r.:ttel?- tllivlc berld~tl l i n res t rn~~ .  birt the uppcr part 
c-ol~taisls vnille ;I rgill:\rrrm .i I rriln i ~ i t r ~ ~ p e ~ ~ s e d  viitli 1 iillestol~e. 'r1w ! ~ I S $ I I  
1x11-t grnrlw illto n ~ ~ ~ r r ~ ~ - - i o n  of  rfi~~.f;-pt:zg to IIPRI-IF 1)Iitrk t i t i ~ ~ - ~ ~ l ~ ? r ~ l  
I i ~ n e s t o ~ w  Xf)O to :d!n fcrt t l~ i{ -k .  B r r l s  of' t lw 1):-ramid 3'~nl; linimto~~r 
r:rnge i i ~  t l ~ i r k l ~ r ~ t ;  fnjrn 1 illl'h t o  :; f w t ,  ?)lit Inwt  of the lnrk i s  nincl~ 
I IP  OP  IS 9 itwlles to  11/, fpvt  t llirli. 
The mntrtchtm ? ~ P ~ W N * I I  tlw I ' ~ r : ~ t u i d  1'~i l;  J ~ I I I P ~ D I I P  a n d  rlle nl-rrlyi~lg 

Kencln fo~. l~lnt ic l i~  is 1)lur~crl ~ r l l r r ~  the  tIiin-1)edd~cl limestone sl~(~c-~s- 

siolr c11w1lrt-s to n 11 i r~tt~r~l~i~rlr l t~ct  n rgi l l ite a1tr1 1 inwstfl-lle sucwusion. Tlt~  
vontact is piaarli~t i o ~ n l .  1u1 t i.: - I i :~rp rilot1~11 to Ije d ~ t e r m i n e d  within Tvo 
f ~ e t  ~ t m t i ~ r ; ~ p l ~ i r - : ~ l t y .  'l'l~r ' ~ ~ ~ I V P I .  cor~t:it-t IWI wee11 rile P p n i i d  Peak 
l i t nps ton~  mid t 1 1 ~  Tirl :~l  for~ililt j r m  ic; :llw.rr 111';1 \TII on ch:lnp in litho- 
logy, 1)11t l w r ~  S ~ I I I P  S I I K ~ B M  i o ~ ~  of ;I -I irl~t :I tyq11nr 1111ronforrni ty exists. 
(See p. RIB.) 

The t h i c k l l ~ s s  nf tllr l',vl.:t~l~irl 1'r:tk I ~ I I I P F ~ O I ~ P  11x1s not beell ~ P R S ~ I I P C I  
tlirert1~-: ca l~ l~ ln t ions .  Itntvl-evr~i.. l , : ~<e~ l  r m  ~ F I P  :~ttitllcle and ou t r rop  
11-idth of npp:lr~ntl?-  not.m:tl h r r - t  irwrs i n t l i m t ~  t1i:lt t l ~ e  fo~mintion is 
9:2W feet t l ~ i r k .  n-hit11 i s  r n i ~ < i ~ t t ~ i l t  \ I . ~ T ~ I  pstiti~ntpq n ~ a d e  o f  sections 
i n  otlwr p 1 Z s  of the nivii. 

TFIP s g ~ ~ e ~ l c - e  nf r I ~ i ~ ~ - I ~ r r l t l ~ ~ l  :I i 'gill:~ r ~ o ~ i ?  1111d ( , :I~C:I~QOIIS s~dimen- 
ta17- r w k s  orerlj-ing tltr Fyr:~iilitl F'r,~l; Fi111v~trl11r is 11~1-p nmnerl the 
liendn ftlrm:ltioll. -4 typic:ll s?t1i i011 ( m r ~ > p $  0 1 1 6  O H  t h r  S O I I ~ ~ J T P S ~  fl$lllk 
oF b11e f.ljTS-fmt moutttniil e t l ~ t  of R c ~ ~ c l t ~  I111cr. 'I'l~c fnrrnxtion 1 1 : ~  

:tiso 11w1k rrc,agtixed :tlortg tllr r:lst s E ~ I P  of 1 3 1 ~  E ~ ~ ~ + ~ I ~ w ~ E ~ ' ~ ~ - ~ I ' P H c ~ E I ~ ~  
I.:uige of nloui~t :~ins  that r .oi~t:~ins HI:ic*k (':ttt 3ltl1i11tnitt ~ I I ~ E  i r ~  t l w  :tre:l 

t tort h ~ a s t  r ~ f  Mount 3f~r.ri:un. -4 J ~ I Z I S  of i i i t ~ r ~ l ~ ~ ~ l ( l ~ d  l i IIIPFI OIIP IIIIC~ 

11 I-rillite thnt clnops out 011 the  d;liS-fotrt 1)ewl; 9.4 milrs ~ 1 s t  of Z ~ Z P  
s n ~ ~ t l ~ p v n  ~ n d  of Cbnlposite Ts1:~uri nit\). helollg tn lip Kc11tIt1 fotntat ion. 
Rwks o S the Rpnrlo formr~t ion rrop olrt oti t he  nnpst. 110rt11. :111{1 11orv11- 
vtlst S~CIPS of s ~ l l f i ~ ~ 1  T'eak e:tq of Rendn Z n l ~ t .  

.\ l t l i r r i ~ ~ h  t l ip fcrin~:~t ion r.nn~ists an:linly of tlli~l-I*tltlrtl l inlest ollt* 

:und nt.gillitp, some of tllc nrg i l l :~c~ons  str:lr;~ atr linly a r ~ d  rnltn? of 
the l i~ l~cs to l l r  stlh:lt :t contain :~rgillnceous n~nt~rinP. h t l s  I X ~ I ~ P  in 
t l l irknrss irrnill :I fr:~c*tinl~ nf   ti in1-11 lo  s l ig l~ t ty  Irqs tIi:lu $1 foot. n'n 
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single fip1.e c:ul be gircn for tile most rommo1i t Ilickt~ess, because 
t l ~ i c h e s s e u  rxry honl  one p:cr.t, of tile, sartion to  nnothvr. In certain 
parts stnltfl *h *to 1 incl~ tllirk AIP Clon~intl~~t ; in other ~ I R Y ~ S  thp thick- 
r l p s s ~ l n p s  from 3/s to jticl~es. The fo~rnntioll  aepllls to b p  inconl- 
petent. and i n  the xrells ~l-l~ere, tectoilir forrca lznva h e n  ilctire. tile 
rocks nre ititricntely fnlcled. Tlw mcks nlsn 1tt-e s r twi t i~e  to them:ll 
metnmnrphisin, alirl a p p : l r e ~ ~ t l ~  even re1 ttt iirclp dig111 i i ~ r r ~ : ~ s ~ s  iin tern- 
l w ~ ~ t n ~ c ?  are eilonpll to r.h:lnge them illto n R~~~-gminrr l  hor~~stmle  tlmt 
r ~ s e r n b l ~  r11ert. In  n ~ a n y  outcrops, the rnck sl~nws n \.r~riple !: of  colors 
in(-luding brown, wd. yrllorr, gi-pen, blt~e, Irlnck, R I I ~  w l l i f ~ .  T ~ I P S ~  
striking rolot~s topther  IT-it11 the intric~htr fnliling gin? tlw forrnatirm 
:I, distinctive :1nd nnusutll rlppenrnllcc. F ~ ~ U I . Q S  .i f; S~IOIY w ~ ~ r t i l  
~ ~ h a s e s  of t l ~ i s  rork. 

'The Rencln fol-niatioi~ resembles the Tidal formntion, and in 111nny 
~ ~ l ~ l c m  the t !YO cnllnot be distingrijshd on Fitlkolom alone, pnrt iculnrly 
11-1 iere t hr rorks Ilnt-P laen tli~nnallp metamorphosed. 'rhe Rrufln 
fornhat in11 ront:~ ills t lliriner sltr;lta that : ~ p p x ~ ~ n t  ly nre rnertl high 
( - ~ I o I ' P c ~  IYII(JII I ~ ~ P ~ ~ H I o I - ~ ~ F I ~ ~  t11:ln tIxw of the. Tidal formation : H I S O .  
t lit? T i ~ l l r l  u foml:lt iml ro11t:rins :\ higher proport iota of 1 imesta~~e. 
Thel-a y,l)Pn r to I* 110 other ~ v x d i l ~  rlisceniible dia~nostic feat~lres, 
tlnd i ~ o l t l t  tvl l,otli~s of the. Rcndtr forwration niay be vonf nserl wit11 
t l l o s~  of f 11r Tidal 1 folmat ion. For these reasons the seqnpnce of tllill- 
I ~ e t l d ~ d  rnlv;~ tvoits tulrl ;~sgiII;lceons lrwks cropping out alnug the 
rontlr side nf J I ~ I ~ S P  t i l n r - i ~ r .  ronld not I= definitely nssiplerl to either 
fortuntion. 

'l'l~e c o ~  art Iwt w~rn r Ile Renrl~~ format ion and the overlying R1:1ck 
CHI) l i~rlesro~e ;I pl)t*:ira to tw ~ ~ n ~ ~ ~ ~ f o r i n t ~ l ) l e ,  l)ut ~inconfor~nify collld 
~ o t .  be pnsirirdy prov~tl. The rm~tnrt I>et\\-wn these fornlstio~ls \\-us 
folloived f o r  srvrrnl  tui l~s nlo~lg the ridge that indudes Blaclr C:lp 
JIout~ tail). :111R 11130 w~ls W P I ~  011 tlie nort lle~st si(1~ of 31olmt Merri:lm 
nnd on the muum~iiug pnst nf Rcn(111 Inlet. 'In all these nreas thew 
w v n l s  t r ~  be sonw nngultlt, ~ h ~ l a t i o i ~  h ~ l ~ v e ~ ~ i  tlw t ~ w  formations; al- 
tlioagh Ole contact is roml)licntrd by f t~tilting, it et*ery\vh~re seems to 
Imce nrl ni~plltcr. cliscarclnnre wh irh i t~dicr~t~x  that the rc~~it:~r-l is ml- 
rcrnforma1,le. C'ertuin otllel- er iclt~nc~e 111sn iiltlicnt~s n n  i~nconfnrmity. 
On the mountain e;tst uf I i ~ ~ l r l u  1111~1 tlw forrnl~tim~ weills to thitt 
~~~at-kecl ly from ic st.i.tioil &,.iOO fret 1 liirlc nl 1 I IP  norfller-n ~ ~ t r l  to one 
nf ttbout 1 ,RIM feet 3t tlie S ~ J I I ~ ~ I P I ' I ~   lid : 1111d :11k11011g11 hiis :11~:1 is 
I;non.n to routrtilr Itlrg~ f : ~  l ~ l t s ,  ~vll irli ~ * ~ I I I - P ~ Y : L ~ I ~  conlrl t~c-rount for 
I l~is r r ~ ~ r k e d  cllni~pe ill t11 ick~irss. HOIIP  c011id ~ I P  I ' P P O ~ I  ~ZPII at the ron- 
1 :kc(. I t  is therefore nlol;t p~.ohilhle tllnt the t l b i n ~ l i ~ ~ g  is r l r t ~  to e ros io~~  
of tlie Rendu form:~tirrn 1)rfarp the Illnck ("np 1 i m ~ a l  one lv:ls clepsited. 

( h e  of the l e ~ s t  rli.hrurl)ed and Lest esposed sertiotls of the Rendt~ 
forn~ntirjn crops out 011  ~ J I C  pasf side of Hlrtck Cnp 3Tm11llniu. This 
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KQ fossils tlwre !IPPII f ~ i t n d  in  the Rend11 form:ktio~t, and its age 
rymsins unkno~w~.  Tln formation lies belo\v the T3l:irk I'np 1 irnestrrne 
~rhicli is of Middle ?kt-anin11 nge, nr~cl nmst tl~erefow Iw olrl~r than 
the Rlnck Pap lirn~stonc. The Pyrxn~id Penk limestone, ~\-l\irll under- 
lies the Rendu format ion, is  n l ~ o  r~afosilifernl~s : t lw next lo \~er for- 
mrition, the Tirlnl, i s  tmtntir~lg r ~ p r c l e d  ;IS I,nte Siltwinn age. At 
present the age of tlw m k ~  in the Rendn foim~:tt inn mlrl the J'yramid 
Peak limestone is not known rlowc than the intervnl L e t w ~ ~ n  T A P ;  
Silurian and Middle Tkroninn. 

BLACK CAP LXMlZBTONE 

-1 Iimestol~e spquenre t l r ~ t  1l~e1-1irs t l ? ~  Rendu fom~atfon  is hew 
~larnerl the T3l:rck C't~p limestow from PS~~SIII'P~Z. on RTnck C:1p Ifot l~i-  
rain. TT'itlnin Ithe nzupped nren t l l ~ r ~  is nn si~lgle co~nplete swtion 
nf IElnck V ~ I J  limpstone. A thick, lmt strurtnrnll~ co~rlplex mtion 
vmps or~t  011 IRlnck Cap l ior~ntni~ l :  otlier thirk, hut relntirely inac- 
c.~sxible, surressions of Blark Cxp lim~srone make up Mount Merrinm 
11ud t l i t a  4;277-footA peak 1.5 miles sol~tli\wst of it. -1 thick successioti 
nf Rlr~c'k Pxp 1 impstone is well exposet1 in ;I 11-PS~ ward-facing CJ iff flint 
~ x t ~ n d a  bet \vpen these trro rnnont aius. TIIP fnrtnnt ion crops out on the 
peninsulr~ Iwtet\l-een Ke1lt111 and Qneen T I I ~ P ~ ~ ,  ill the awa west of Hug11 
Miller I n l ~ t ,  and along the mst  edge rrf tlw ~ilnp~led arex e ~ s t  of RInjr 
Inlet. Serr*txl nther segments of tlre Rlack I'np litli~stone crop ont. in 
the : t ~ l j : ~ ~ ~ t ~ t  . I I I I I P ~ U  TI-R ql~ndrtingle. TIVO t)lnssrs 1 ir near the vie st en^ 
luld smtl l \vest~rn ends of  Ad~rns Inlet. and nnotl~er crops ant on the 
rastern flr~tlk of the ridge jmt northeast of Sill~tly row. ,I similar 
rock unit is wiclely distributed in the nolhtll-relltrnl part rrf the C-2 
qt~xdrnngle. 

The rwk in tho fonntit ion c h n n g ~  mr~ rkerllj- in nppPnr,lnce through 
ihe sequence. .It the  bas^ i t  i s  thin-lwdtlerl Mnrk limestone which 
lwomes prngrwsirt.l>* light~r colored ant1 tl~irker bedded np\r.nrci. 
(See f i ~ .  7-9. ) U71t.1-e nl~t~~mnrphosed, the black l irutstone genernlly 
retains its ldnck color. some of i t s  intenr:ll structure, nnd ~~cngnizt~klr: 
flxgments of fmqils. I v p n  rn~tt~morpl~istn rocks in the upper part 
gener:~lIy ~ P O I ~ I ~  IIIOIT mnssiv~ and sho\r ~irtunllg 110 ~ridencp of 
I wclrling : fossils are ~ I I P E I  JJy rir:iri-~Ty disr,e~.j~il~le. TYIIPYP possil-de, 
Ille upper wul lower pasts l l t ~ i - ~  l ~ ~ e n  dif fwe~~tiated 011  plntr 1. 

The section of tlle Tjlnclr ('np limestone is incomplete, s11t1 the upper 
corltact I lns  not been rrcnpimd. Hecnuse nlZ the srcltions paplflr;prl 

:ire stnlcttu.dly compl~s ,  all cst im;~te of tlic t l ~ i ~ k n e s  cnn he 1 i t  tle nlaw 
than n puess. The cliff sent h~vcst of Mount JTert-iam cm~tuins n SQ- 



qnenrp that lins n n  rst imnl t a r 1  t l1ic-l;i1rs< of :i.i!Orl fcct. Tltc so11t l~ct-11 
f!:~nk of 13lwk ( ' ~ 1 )  Ifo1111t:i  I I I  I - O I I ~ : I  I I ~ L  :I WVI it111 ! 11:lt i s  1ie71rIy 4,00(1 
fcct tliirk. (>th~1 '  F~iphc*r. 11: tvI  5 o f  1 ~ I P  fv2-11i:lt ion t-rnl, aztt Pnst of Jillii- 

Inlet, ;inti pr.ol)ttblp nlr O ~ O I  111.1. t lar 1(1;11.! i  C ' ; ~ l l  l i~ l i r~ tonc  ltas n n  exl-tnserl 
I llicl;t~rss of rthoitt l,.i{ 11 I l ' ~ t . t .  '1 '11~ I iz1i7 - ~ * o l c ~ ~ ~ t l  l~ppe r  1~1 r t  111;1ki11g 
np t11p l ) ~ ~ l k  of f 11t> snrrt+sicu~ rll:iy I y t *  ;is nl1tc.l1 :I!: :l,M10 feet tllivk: !llc 
rl:~~~k~rolnrecl lms111 lmrt is :I I I I I I I T  7 f w t  I 1)  ick. 

'I'he 1llilc.k C'np lirnc~st<~i~c~ rbnilr : i ius  :r fairly i t l ~ n n t l ~ ~ ~ t  ni:~rine ill- 
v e r t ~ b r n t ~  f;~util~. Tlir lwst SnqbiJ.: ~o fiir found co~np from the oi~tcl.op 
~ t t s t  of Jltlir Itllrt, 1111 llt)llgll I ~ ~ ~ L P I '  f:t1ln1y fossils halve lbeen cu1- 
l ~ r t c d  from ~ I I R  fori1191t io !~  0 1 1  Illil~Ji I':111 I l r n ~ i j t n i t l ,  011 the 4:277-foot 
p ~ n l r  1.5 m i l w  s o u l l ~ ~ ~ r s t  of > T C ) I I I I ~  I I~r r i :~na ,  nil~l on tile mountain lw- 
l ~ l - ~ e n  TtPndu nnd Qn~c.11 Ti~lrts. 

1Sdn-in liirlc 1 1 : ~  ~ l s ~ i ~ i i ~ ~ r t l  ~ r i r i o i i r  r-ollrr~ions of these fossils arid 
r o u v l i 1 ~ 1 ~ ~  t 1i1tt r lbry I ' P ~ ~ P S P I ~ ~  :I f:~~iil;i nf 3Ii(l(lF~ T)evoi~ii~n BFP. 
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I 1 . - - I I I :  1 -  r k t i  r 1 1 1 'IIIII.I-, t hl ~I-II+.IEIIVI~ 1 1 : l r k - r r ~ ~ f  I!III*.U~IIIIP. 
r ~ c . ~ i r  t h e  top 1r1 rhr- . t r u t ~ c r : l l ~ h l ~ ~  .~ ! r~r~b~- -~~ur i  l ,~~$%,vr, 11 c r ~ ~ ~  1 l ~ ~ ~ ~ ~ ~ t i ~ i ~ ~ ~ . r ~ r ~ ~ l l l r ~  r i l k u l  
gr#ry%\-r-rtckd. rirrr*~.<.!gh~n R 7 ~ f l t l u .  s(nllllka.:t.* ht' 111.r~ 1111y, 
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The rocks art? dark color~rl, :lnd p 1 1 ~ 1 - n  I ly i-nnsist of dark-gray heds 
( p ? ~ n c k e )  i n f ~ ~ ~ t  l ' i ~ t  i tip11 wit11 ~ l i i r k - g t ' ~ ~ ~ ~  E)c(Is (~I 'WIIS~DIIP) : I lie 
p ~ n c k ~  bed3 me, ns n 1 . ~ 1 ~ .  tl~ina~er tllnn tlw glnc&~nsto~les. The p a y -  
mav.ke COII~R~IIS f ~ ~ f l t l ~ l l t ~  of mtllldtvl prnills of qa:~ t.tz : ~ n d  pla~ioclase 
~ n d  s m d l  frspments of &]en. ~.orks. Tlir d:~rk color i s  due to car- 
honnceo~~s mnterinl and prapllite. In t~ru:~  l st lnrtmPs itw-lwla rross- 
Seddillp and pnclecl heclcling. 

The greenstone ransists nf ralcrtnir rt-tnt~rial. Emt EL as11 #iirl law,  t ~ n d  
is generally mtlssire, 

SURFICIAL D E P O B I T I  

Ifuch of the inappecl nreit i s  rrw~rr(l n11-tivial t l~pnsi  ts. Most, of  
the low-lying flwt atwis r11u1 tile 1nlvt.1. ~ ~ o u l i t n i i ~  s l o p ~ s  at- cov~recl 
I\-i th gltlcially rlerirpd n ~ i l t ~ r i : ~ l .  JH I I I A  sout t1~1.11 pnt-t o f  the rrunpped 
area, near r)uncl:~s Hxy, the larger rirr~b r n l  lc js  :I tur f i l l~d  with glnr,inl 
dewits that cnnsist. of both 0111 wadi nnrl mcwn in w l mat ~r in1 . FJltlcinlIy 
derived gmvels we :dso nhui~rlan t npnr Mnir J~ i l r t .  S t r~nms  hnve c11P 
into and removed ~ n n t ~ ~ i : ~ l  f i -na~ somP .of t l l e ~ r  clcpn~lits, ~xl,osiug ser- 
tims of g~.nrels severwl I~IIIIEII 'P~ feet thick: pmh~lbly fllr total \,hick- 
nesses nl-r consi,ide~~i~l~l?~ mni-r, foi* the hortnnas nf ~ I I F  ilc])osits are not 
exposed. 

The surf:~ce of t h ~  ~ Y ~ I V P I  tlrposits in t1lr Iiibcn n<ljtu.eut to 3i11ir Inkt 
is virt,ually the same 11s i~ n.as \\-he11 the i c ~  1 ~ f t  it. ~ u ~ c l  shows n~ar ly  
ttn exact replirn of the ni~dcl- s ~ ~ ~ f i ~ r b r  nl' t 1 1 ~  i r ~  sl1r~1. l ' l ~ r r ~  I l n ~  h e n  
very litt,le deformation o r  PI-OS~OII OS tllew ~ I T I I - C ~ I  deposits sinc.e ilrt? 
last glacier o-rerrodc! them. --tboi~t t l l ~  0111y PI-~CIPI t r ~  of ~11r:t~ion or 
erosion that cnn be SPCN tocl:~y is fn1lii11 i l l  P I I ~ : I ~ ~  sl might ridges nf 
pat-el, several jnrlies I l j~1 .1 , .  rr-l~ivli lie in the JCP of IPOI~IIFPPS 1 1 ~ l f  im- 
bedded in the ~urfnce of the ~ulr*i~ncnlicl:~tptl gmw1 tlrposits. Grarels 
t h ~ t .  fell to the Imttwl~ of ~ ~ e ~ i ~ P ~ f i  ZIO\\. SI;II~C~ utlt 3 s  ridges OH t l r ~  
surface of the g ~ r e I  1~lili11, 21111 1:lrp I ~ o I I ~ ~ c . I . c :  31-e w i t  t t(hrrd ovrr the 
surf:tce. n - b ~ r ~  tlwy 11.ere cl~pnsi~iif~~l I?\' t lw  111~Fting ic. .~.  

The glnviallj- d~r ived  pl'ibv~l5 i11:'r) ~ E F C P I -  t ~ I P  iltnliiit : l i l t  s l t lp~~  t ~ p  to  
nltit l~des of .).l>flfl fert. Tl~ry  girc tlre i1111t1.rsior1 nf I)ci~~r ~)la~stetwI 
onto the motzntait~  side^.. T < \ - ~ I I  :tt tlrrir nlqlrv l i ~ ~ t i t r  t IIWP ~leposits 
may be s ~ ; e r ~ r n l  trns of fept thick: lr l l t  t l e y  t l~ i c~k~11  to\r.:11bi1 t l ~  l ~ n s ~  nf 
the mon~ttnin, ~l-l-here f l i ~ y  1 rrol~:tl~ly :IrPraw SPTPI-n I 111i1adr~cl f d .  

I11 places jzlaciel*~ dzlnll~~ed t l ~ e  11e:lcIs of \-:rllrj*s 11t1d fovlnrrl ~111rial 
1:lkes. Vlny ccleposited ill o11c of tllese 1:) kw l ies I ~ ~ r i ~ a t l ~  t ltc g r a r ~ l s  
bet,\\-een 3111ir R I ~  .ZC~;IH~S Inlets. OIIP 1:1ke ffn~rled in E P I P  v d l ~ y  
above Rear Track rm-e. i ~ l ld  :I S I I I R ~ ~  g!ib(~if~~~?' d:~ittt~tatl 1 9 k ~  h y  i f t  x 
small malley in the I I ~ ~ P I -  11:11-t of Jhrt Iptt  I< inv. 
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P q l a r i n l  forests of t~\*o and possibily thwe a p s  are preserved in 
the gravels jn mmp parts of the Glnc.ier Bny nma. Two forests call 
be swn, one on top of the other, enst of Goose CQI.~, on the east side 
of JZnir lolet. 

Cnrbon-14 dntinp of cnrhnarmns rnaterinl from the preglacial 
forests llns been of considemble nid in unrnveling the recent glacial 
Itistory of the Glacier Rny nren (Seitz, 1951)). The forests were killed 
when coverer1 by ont~~fis l i  prnv~ls  deposit~d ahend of the glnciers. 
Seitz (1959) s~~#rgests thnt 8 nrlvnnces hnvo tnkm place-7,000, 4,000, 
and less f hnn 500 yews x p .  Tliese dntm nppear fairly reasonable, but 
the data a re  too few as yet to  clraw mly firm conclusions. Some of the 
figures on ages obtained on some of Sejlz' samplw do not npree with 
the above listed figures, R I ~  the Tensoion for. the discrepnnries is ns yet 
nnexplaind. 

IGHEOUS ROCEB 

Ipneo~rs rocks crop out, in I-elativelg lnrge nnrenR in the western nnrl 
rlartllern pnrts of the, mapped fll'ea. Dioriie is most ~t-idespread. It  
crops out as far  solitml~ as central Bnrnnot Jslnnd rind extends nor2h- 
wart1 into Cnnada where it is believed to connect with the. diorite 
that makes up the main p n ~ t  of the Coast Range hntholitlt. Qnnrtx 
dinrite is also widespread and may be n late pllns~ of the diorite. 
Otlller igneous T O C ~ S  within the mapped nren incltrde grnnite, phhro, 
:1nc1 dike rocks. 

PTORfTE 

The diorite is largely confined fa the I\-estem nirrl northern parts 
of the mapped area, but smnll storks clwp out jlist olltside the qnnrl- 
ran& bn~rnrlaries. One stock corerrr an area of nbout 4 sqnnrt! miles 
just south of Tidal Inlet, one covers a b u t  three-fourths of fi F;cjtlnrP 

mile 41/2 miles n-& of Sebree Island, and another small stock cropn 
01th R L  Snndy Cave. Stnrgess Island, n e w  the sontt~enst cmner' of t lle 

11-1 qundrnngle, is partly composed of diorite. 
Tn pneml the m k  mapped as diorite in the I)undns Rny area is 

darker rolowci and has a more mi~fic composition than the, rock be- 
tween Mat Er and Queen Inlets. Furthermore, the dio~itc in the, north- 
cbrn p~hrt of the nrea s1io-n-s more evidence of fictive intrusion than t l ~ i  
fol~ntt farther sorrtlr near Dundas Bay. It is not lulomn ]low the 
rlioritc! in the, two areas is related ; but innsmuch ns there is no evidence 
tha t  the diorite bodies in the two areas are of rlifierent tlley hnw 
7111 been includ~d on the geologic maps as one rock unit. 

Tho ciiorjte is  lig11t gray to nearly ~ h i t s ,  and has n granitic textuw. 
Tlla milin roclr-fozming minernls nre plngjoclase, hornblende, biot ita, 
tind qunrcs. Generally the rock hns a rnoderntely well de~~~lopecj  
f abrjc, fwrr~ed by n sl~bpxrnllel nlinement of the, hornblende ancl plagi- 



MOUNT FAIRWEATHER QUADRAUGLE, GLACIER BAY, ALASKA K29 

oclnse wyst nls. In  certain arens tllp d iorite coi~t a i ~ l s  inclusions, which 
in places nr-e exceeding.1~ xbundnnt and conlpose one-fourth to one- 
half of the rock by rolurne. Rock containing these inclusions crops 
out on the slllnll islands south of Rlue Mouse Care near Hugh Miller 
Ii~let. The inr~nsions are now found ill n11 stnges of ussin~ilatio~i; they 
mnge froin inclusio~ls of s~dirnemt~~ry nild ipleous rock onIy moder- 
ntely met nniorphosed to others so con~pletel>- rer~.;rst all ized that t,hey 
,IIW bnrely dist inpishable from the rliori t e. The inclnsians l i ~ v e  mry- 
i i ~ g  shapes and degrees of nnpn1t~r.it.y. The 1111.pst indnsions may be 
ns ~ n u c h  as ser-ern1 fpet clifln~eter; romrno~hy $1 large blmk may have 
broken into serernl anallel. ones. I n  sorne outcrops the corners of the 
f n ~ p e n t s  fmrn the broken I~locks l~t~vc? been assimilated by the 
magma. Tn other places the braken inclusions appeilr t o  have been 
replmed by stringers tl~lcl rlikdike masses of igneous rock without 
:lpparent ilisplnce~~~ent of rlw ser~erd pp~rfs figs. 11,12). 

The inclusians commo~lly fire so  lined that their longest. directions 
:Ira subparallel both to each other and to the fabric of the enclosing 
diorite. Seitz also llns d~scrihed these inrlusions in his repoH on tho 
(2-2 quadran~le (Seitz, 1959). 

TIM p l ~ g i 0 ~ 1 ~ w  in tlw d iorite rxnges in co~npusit inn from oligoclnse 
to labradorite. hut nlast of it, is ancl~sinc. 111 thin section the plapio- 
C,Ifise corn~i~on'ly s110i1-s ~PII* or 110 crystnl faces (subl~~drnl  or anhedml, 
respectively), bat rock frmn certain 111.e:is contaills plagimlase crystds 
tllat clearly sho r~ -  cryst  fil f aca~s (eull~dral) in 1:itli-shaped or rec,tnnw- b 
1ar crystals. Oscillatory zoning is re1:ttivel~ conlmon? and t .winnm~ 
is p n s r l l y  ~ i ~ e l l  developed :uld sharp. illte~.nt ion is moder~t~e nnd 
coi~sists mainly of mnssuri timt ion. 

T~IA homblel~de is most cotnmonly sonwli-lint cln~~gnte end whhcdrnl. 
C?enernlly hornblende has ~ n g n l  fed slnnll p i n s  of pln.gimlaw, quartz, 
and opque I ~ ~ I I P I ' R ~ S  :IS i t  p e w ,  ,"irjug i t  ;I poiki1it.i~ or sievo struc- 
tnw. The hornhlenda is nssncitlt.ed w i t l ~  hint ite in sucl~ n way that the 
latter nppears to be clo-relopiup f mm the fennel-. 

The qllnrtz n-ns the lnsf r n j n ~ r n l  to rrystnllize and  is ~verywhelv 
anhedrd. -4s seen in thin sections, quartz rommonlg sPenls to have 
replaced the plx~ioclnse, 

The diorih is knon-11 to intrnde rocks of Mesozoic fim, 011 Chicliagof 
I s l ~ n d  and is therefore yoanger than those rocks. Reed (Reed 
nnd Conks, 1041, p. 40) cor~cluded in his report thltt the diorjte 
~ m s  formed in Late ,Turnssic or Early Cretaceous t.irne. 110 points 
out, however, thnt the intrusion of mngma whicll formed many of the 
lnrge and sinrtll masses of ipworts rock, now collectively called the 
CORS~. Rnnge hntholitli, Inn? \yell hare occupied a considernble length 
of ,mlogic, time, nild thnt lwallg, n p  relations of the i p m s  mck 
may differ slightly. 
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FranRI: I?  -1 r l r l~r* l?inu nf rlrlrk ~ I I I ~ R  h~I1a.i v,l t d j  lw r ~ f r y ~ t t l l l t ~ ~ d  r l ~ l c ~ l n i c  r n a t ~ r l n l  I n  
r l l ~ ~ r t t e .  I l t ~ ~ l i  X t l l l l v  In1a.t t{#.l.~tl#hb- of J ~ I I ~ ~ I ~ Y ~ I I I I Y  tn dto~rlfu. ~ h n w  thnt tirbtl~ nctfvr 
I r t f r l l r lon I ~ I I ~  T I . ~ ~ ~ ~ ~ ~ - P I I I V I I ~  III ~l.hrln rlw!. h l  dI11rltrl Ilrbvr r:bkrn [~lxcc.. T,IIITPP t l p ~ r ~ n  
*Ilria.* I n t . l ! ~ v l , > n ~  I i i  ~ I I I , ~ - V L I -  a l l a , r~ l * ,  r.a>r~a.n.l~:tt~l! t h r  fn int ly  ~ l i l r k p s  hands nrp r ~ c r y s t n l -  
l lart l  nlr1Pr rvck ttrnl TLII-. f,*.*-il ~lltYr-r*.rrtlr~ I l l  ~ i r w  "ti nnrl .rnrhrl rvri O I I ~  T h v  d m k  In r lu .  
rll)ns i r rn l~nt~ l ,v  r lqlrwr 'n t l : ~  lvr . ~ r l r l l l l ~ ~ r l -  t ~ n  t h v  nlr~lt  11 nlI hrt~r* nrm nnt rn thnrnuchly  
"11ICprterE " 
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QUARTZ DTORIm 

Quartz diorite mops out on T~rncsurisr lslnnd, enst. of Dundas Bay, 
and on t.he ~nounttlins %?st of R u d ~  Point. .iuothe~- body nf quartz cfio- 
rite crops out on the, mottntxii~s in the sontll~nst comer of the D-2 qund- 
ran& but the relation of this quartz clicirit~ to tIlnt fonnd in the past- 
r.rn p ~ r t  of the R I  quadrangle is not knorrn. 

It is known that the quartz diorite is y o u n p r  tl~nn t,ho diorite. f mrn 
the contnct relat.ions observed along the nort h p r n  s11ore of CJlic11:tpf 
Island, 2 miles east of Gull Cove; the diorjte ~ n d  qunrtz disritc, how- 
w p r ,  may not differ much in np, nnd possibly the qunrta diorite mny 
be n l ab  pllsse of the diorite. 
Tn outcrop the quartz diorite is li~hter c o l o d  find Ans R Ipss wdll 

developed fnbric than the diorjte. Tl~e plngiorlnse n n p s  from 
nlhjte Go ~ndtsine, and the rock contains more qunrtz nnd stnnllcr 
nmounts of the f~.rrom~pesian minerals than the diorite. In nddit irnl 

to these difirencas the rock in places contains as rn~~cll as 5 perrent 
of ort hoclnse. TextumTly the quartz diorite resembles the dior'ite. 
The. feldspnr tends to form in 13th-sl~aped nnhedml to euhedrnl 
cryst.als and shon-s oscillntor~ zoniug. The hornblende forms 
in sliphtly ~,lonpnte p i n s  R I - I ~  has ib n-eI1-de~elopd poikilil ic 
strnctrlm. Tho coniipr~~xt.ion of the contact between quartz nnd the 
other minerals sug~ests  f h~lt quartz was the last mk-forming minsrtll 
to c ~ ~ t ~ 1 I i z e .  111 pnrt. it p~nl~nblp replaced earlier minerals. There 
is little or no s ~ r g g d o n  of n preferred orientation of minerals in 
the qnnrtz cliori t e. The a1 teration consists of slight snussuritization 
of feldspnr ~ n d  locnI repl~r~ment  of the hornblende by chlorite. 

A p n i t i c  stock crops out brt,ween the east nnd n-est nms of I)nnrlas 
nnp and  extends into the C A  qundmngle, where it hns been rnnplwd 
by Seitz (1959). T h e  xwk in the hand specimen is light colored t i ~ ~ i E  

medium to mame grnined. It contnins 30 t,o 50 percent nrthoclw, 
50 to 30 percent plngiwlnse (An 5-25), 15 to 40 percent quartz, and 
-5 to 20 percent. ferl-omagnesit~n mincmls, chipfly biotite nnd II sninlaI.ll 
amount of hornblende. Tti outcrop 4110 rork S~IO\VS little eeridence of 
preferred orientation of cqstnls. Contncta with adjxc~nt rocks n1.e 
sharp, and contact metamorphism is sligl~t. 

The granitic rock is less n l t e r d  thnn tho diorit* and is kno\rll to 
intrude the diorite in the C-2 qaadmn~l*le (Seitz, 1955) : i t  is thew- 
fore younger than the diorite. Nothirlg more is  known n lxs~~ t .  the R ~ P  

of the granitic rock. 



QABBRO 

One smnll body of pl-;hro nhnnt 1.00n feet in cliamet~r is exposed 2.5 
miles east of RZuir Inlet nncl 3.8 miles sonthwest of Red Mountain. 
Tlle roundness of the outcrop R S  11-ell as some of the pe tmpph ic  fen- 
tllres of the rork supgest,s t-hnt the body rrns n smnll  t-olcnnic plug. 
The rock in o~ltcrop is d ~ r k  red nnti ftlirly massi~-e. TI] thin section, 
the rock is seen to h n ~ e  n di~bnsic testure, and smnll laths of phgia- 
clme (Inbradorite) make up much of t11~ rock. Tlw opticaI pmper- 
ties of the pyroxene indicate that i t  is nngite. The pyroxene crystals 
%re nnhadr~l and contnin Intll-slinpecl plapiorlnse cr;~stnfs. The rock 
now cnntnins nhnndmit rhlorite t,Ilnt is beliex-ed to hnve replaced 
olivine, hut: at no plnre 71-ithin the sectjoil examined rere nny remnnnts 
of olivine recoplined. Seither the pyroxene nor the plxgoclase is 
extensively altered, hut I- inlets of calrite rut the rock and xppenr to  
IIXVR mplnred bnt h plngiorlnse nlld pyroxene. Tlie alteration might 
he dl18 to jnco~nplpte internctiml bet\\-een the different, phases as the 
rnngmn coolecl, or i t  might he c n u d  by tIie xssimilntion of foreig~ 
innterinl tbnt. colild ensil! Ai~rllpt the cl~erniral processes t,hnt mere 
tnking place. Tlte ~~Icite in the rock is some evidei~ce t h n t  cnEcareous 
m~ter inl  hns been nssimilnt~d. The pnhljro intrudes the Rlacl~ Cap 
limestone of Middle R ~ T - O I I ~ R ~  age, at>d i s  f lwrefore pnunpr; nothing 
else is knm-n rpgarrlinp the npe of the pnbhro. 

DIKEl ROCKS 

Many mxfic dikes crop out within the rnnpped awn.  Their con- 
centration n i ~ d  number x1.e unnsnnlly great, :mrl the. totnl surface area 
occupied by them pmbnbly xpp-egates serertll squnre miles witliin the 
D-1 and D-2 quadrangles. The dikes ge~~ernllg :we nearly vertical 
nnd strjke ~estrrnwl .  The most. exte~lsire dike swnrrns lie on Mount 
Wright nlonp the enst sicle of the mapped RIP:!. This group of dikes 
strikes west or s l i ~ h t l ~  north of ~ e s t  and dips steeply. The group is 
known t,o contit~lle for sererill miles to the enst of the mapped aren. 
The dikes nre esceedingl>- nlmudant, and on llount TlTright in one 
zone ns much as IinIf x injle 17-ide, the rlikes make up one-fijth to one- 
third of the total rock. Lnrre numben of t-hew dikes also crop out 
on the 3,206-foot momltnin nenr the  south end of the pellinsal:~ h- 
tween 3 h i r  Inlet. nnrl Glarier Rn7. Here the dikes tlre 21s muell ns 10 
to 20 feet wide nncl constjtn te one- t~n  th to one-third of the total rock 
in the area. The mafie dikes are dso  esceptionalIy nhllndant on tlw 
3.928-foot; rnauntnin 1 mile north-est of S10unt Memirim. J3er.e the 
dikes art: well exposed m c l  even from n sl101-t distance t,lley nppenr to 
be beds of sedimentnq rock. 

The color of t.lie mnfic dikes i ~ n g e s  from dark green to net~rly blrlck. 
M& of the rlikes fire softer t l l i ~ l l  the ~~oillitry rock iuld ronsqnently 
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llnvo been ororled Iwlo~v t,ha geneml level of the land s11rfw~; but cer- 
tniu roc.ks, such RS tllosn mnlrinp 11p tho Tidnl formntien, n r e  softw 
tlinrl t,Iie dike nxk, nnd in swh rocks the diltes stnntl oat. ns ridges. 

Only n few thin sectious from thc mafir tlilie rnrk have hwn ex- 
nmitlerl; those exnminsd probnl~ly are typicnl of most of the mnfic 
dikes nnd slmw the funtlnmentnl pet rogrnpllic fwturrs of the rocks. 

As seen in thin section, t,he dikc rmrka nre morl~rn~e ly   tin^ prniat~tl 
mid llnve n dinbnsic t oxtare. T l ~ y  rronhnitl pln~icwlnw, augits, oli- 
vine, hornble~!rl(le, biotitn, nnd rhlorita. All ~ r n t i n ~ ~  of t h ~  rork is  
rxt~nsive. 

Thtt pyroxenn nngite; Bccnuw of il a sl ig1\tly pinkish color in t hi11 
sert.ion, j t is beljeved to 1~ somcwllnt litanifem~ls. Snma of the lnn fir 
dikes cont,nin olivine. Tlle plnpoclase is lnbmdoritc-l~ytot~~nite ( A \ I I  

70 + ) , which llns n mean jnclrx of refr~rt  ion af nhont 1.55. T1y.r.n rips 
of plfipioclnse nre evident, bnt no I R I - p  d i ffer~nces \yew fonnrl in r Iirir 
romposition. The nlder plng-ioclnse forms pllenocq~ts  whirl^ nm g ~ t -  
em11 y snuswritizcd ; the yonngcr ro~lsists of sFtnrpFy t winn~d! lath - 
shnped crystnls wllicll rlre nearly ~ m a l t c d .  The gaanpr rrystnls 
h ~ v e  n lnrge lengtli-to-width rntio, nnd mnny penetrnte the nngite. 
Th~sse textural and pllysicrtl fentzlr~s sup~rpst 1 lint the pounpr p l r ~ ~ i o -  
claw crystallized nfter mrtgmn llnd in c f f ~ r ~ t  wnrh~d its f 11n1 posit ion, 
becnuse t h ~  I n r p  proportion of Icngih to widht of the plagiwlrtw 
renders the crystals so frngile that wcn slight differentinl mov~ment 
of the magma would crtusc! them to brenk. Snch frncturinp wns not 
w n i n  the: thin wctions ~ x n m i n ~ l .  Thehornblenrle and biotitewern 
to Iww forrn~d from the pyroxene, nnrl lnrer nl l  t liree minerals nnrl 
probnbly plngioclase, as n ~ l l  x-cm altered nlld replnced by clllorite. 

The age of  thew mafir dikes lrns not hen rl~finitel?; estnblislied. 
They are kncnl-n lo intrude a granorljortt c in the ncrn betwell  l i ~ i r l  
Inlet nnd Larnplrrgl~ Glacirr to the \~+est of the m a p p d  nren rind are 
nlso found t o  i~ limited ~xterlt \\-ithi11 tlw diori te : bur becnase they 
:lrr m n c l ~  more ab~~~ ldant  in t l i ~  sedimentay rock thnn tlieT nla in  the 
tliorita, it is  p r h n b l ~  t h ~ t  most of them are older tllan the diorite. 
Althongh the dikes are cut b~ f a l ~ l t s  nnd probably have be~n involver1 
i11 some folding, for the most. part they cut nrross the folded rock ; this 
fact inrficates that t l ~ ; r  Itere intruded after the ~ntljor p r i d  of 
rl~forrnation. 

.\ fpn- Ii,rrjlt -colorrd dikes c ~ w p  out \ritllir~ the mapped area. One of 
f l i p  Ionpst crolw out zlbaut 1 ~tlile north of Tidid Inlet on the west 
S ~ C ~ P  of t l l ~  ~ J O I I R ~ R ~ I E  ~killldilly west of Pyramid Peak and ~xtenrls 
rnrist1vi11.d frn.  at least i miles to tl point near Jfuir Tnlet. In places 
t Ibis dike splits into t 11-o or more snbp~rallel dikes. Generally the dike 
is TO to 30 feet wide, hut at one place on t F I ~  cast side of Pyramid Peak 
it i s   now tlran 50 f ~ e t  I\-icle. Other light-colored dikes of similar ap- 



parance crop out between Reid Inlet and Lnmplugh Glacier, and 
similar dikes nre found widely but tllinly scattered throughotit the 
mnpped area. 

The light-colored dikes are so fins grained thnt individual minerals 
cannot as n rule be recag~jmd it1 hund sl-recim~na. Generally tho 
rock is massive and fractures into subnnp~lar pieces. In  thin section 
the minerals vomposing the dike roclr are seen to be ~nainly plngioclase 
and quartz; cblorite ~ n d  ilmpliibole are t ~ i d e 1 ~  I~ut  spa~sely distributed 
througl~ the rock. Commonly the mineri~ls are Iligl-llly altered and re- 
placed by other minemls. One rock from ~ ~ l ~ i c h  :L thin mction was 
cut contained ~bunrlnnt ilton carbonate, the feldspar nl&s almost ccom- 
pbtdy replnced, R I I ~  clinlcedony veinlels cut the rock. 

The light-colored dikes both cut and nye cut by the mnfic dilces, and 
probably both are of nbout the same age. The source of the light- 
crilored dikes is unknown? but  they are probably derived from one: or 
mom of the marly i~ltrusions of Cmli~ceons age t h t  make up the 
Cast Range bn tllolit h. 

Within the mapped nreR are metalnorphir, rocks nrllieh have been 
sa thoroughly mrystallizcd tliat their ori~innI cliarnct er is no longer 
discernible. The most nbuildant type of metnmoqdiic rock is h ~ r e i n  
called amphiholite, to denote a crystnllinr: rock of medium- ta roarsc- 
grained texture that hns hornblende as one of its mnjor constituenls. 
Yearly all the arnphibolite contains plagioclase. which in places makes 
up more than 50 percent of the mck by volume. Tlla largest area con- 
taining arnphilrolite lies between the west nrnz of D~~lldns Ray and 
~ r a d y ~ l a c i e r .  

Amphibolite is commonly closely ~ssocjated with the diorite both 
geologically nnd geographically, and it is thougl~t thnt the nmphibolite 
was produced through plmesses r e l ~ t ~ d  to the it~t~rusion o f  tho diorite. 
111etnmorphic rwks of mr~cb the sarno type are known t o  crop out, both 
in the vicinity of Hug11 Miller Inlet mld f ;lrflwr  north nenr Queen and 
Rmdu Inlets, but the amount of amphiholite ftm~ld ill the nortll~rn 
part, of ~ I I P  ~nnpped area i s  srn~lll ron~pnred to t l l ~  r i i ~ ~ o ~ l ~ l t  in t h p  
sout,l~en~ pnrt. Thnt ill the 11ort11~1-n pnr-t hns not I > P P ~  sliown on the 
peoIogic map. M ~ c h  of the met anlnrpliic ~ n c k  i u tlie ("-2 qil:id~-a~~gle 
is of the type mnpped ns amphibo1ite in this report, I ) i~t  S~itl; l ~ n s  sep- 
arated these rocks into severxl p u p s ,  two of which he hns dasipnted 
as the, diorite nnd hornblende-pltr~iwlt~se rocks (Seitz, 1939). 

The nmphibolite is mried in textulme, gmin size, niid con~positiol~, 
alld pl-obnblg fnrmed by lwth recrystallizt~ t ion and I-eplacement. The 
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nmphibolite \yest of nundns T3n y consists of thoroughly r~rryst ~ l l i z e d  
o l r l ~ r  rork thnt noti* llns pnnnhl~rstic. textup. Much of this ~ock is 
hantkd nncl i s  therefow non- n \ \ -~I1-fol  in t~11 r r p s t ~ l l i n ~  ~nr iss .  .\I - 
b h o ~ t ~ h  this gnpiss llns ol~vior~sly nn t l e rgo l~~  c o n ~ i r l ~ r n h l ~  di ffemntinl 
mnv~rnent t l i ~ i t  ro~~re jvahly  C O I I ~ ~  h n r ~  hrnur l~ t  e~hont t 1 1 ~  hnntlfng, 
t I 1 ~  f i ~ i - t  tltfit nt, l ~ n s t  cnne l i r r~eston~ bed lies in the ~ I Q ~ S !  1~1lmlel to 
tlic! hnnrls lrncls nnp to lr~lipt-P t l l n t  tlie 11:lnrls nl* r ~ l i r t  I d s .  Fimre 
13 SIIOWS n typirnl nutrrnp of t h ~  nmphiholite gneiss. The rock aliolvn 
in figrrc 13 lins I)rrti r .ol t~plr t~ly r.~cr,vst ~ l l i z ~ c l ,  1111t the o r j g i n ~ l  I>erldinfi. 
is st ill lnrgcly p r ~ s ~ r ~ ~ ~ l .  

,111c)tIi~r f y p ~  nf 111iip11 ilml i te is  :I dark-colored rock f l l ~ t  sfintva no 
rliscerail~Ftl rrlirht I)t*clrlii~p. This mck is her-ein ~ ~ l l ~ d  rnns~irc  nmphilj- 
olitp. Iiig111'11 74 sltowc: .SI)IIIP typirnl l ~ u t  snlall outcrops of illis rock, 
11-11 icll ~ ' o ~ l s i ~ i  H :i1111os1 t ~ t  i i ' ~ 1 ~  of I~n l ' r l l )~ r i l~~ t  nnd auritp. TIir fllns- 
si rta :tn~l~llil~trlilv i* F i ~ i i . I >  ~ O Y I I I ~ ~ O I I  :11111 vr.01)~ 011r : ~ t  i\-i~!~Iy srntt~rt*d 
placrs k I~t-ci~igllor~t t llr zotlt> ~~olr t  ;birlinr r ~ ~ ~ t : ~ i t i n ~ - p l ~ i r  mwk Imt I i  IVPF~  of 
JSuntlns 1311y ant1  f n r t l ~ r r  soiltll r u t  I'lrirl~:rgnf T<l:lt~rl. Entlics of mrls- 
sive :~mpl~il~cllit t k  :I g c * ~ ~ ~ r : ~ l l y  :I ~ I I C ~ I P S  tn n few tens of feet. in 
dism~iter, hut on Cll ir11:lgnf Islnnd mnsrit.~ ;~mpliiljol ite utid~rlies nrens 
w ~ c n ~ l  tltous>lnd fppt i l l  ( I  illlllrt~r. 'l'lie I I ~ : I P S ~ Y P  i l~l~l)l~il)nlite is fairly 
coarsa grninetl, rind vrjst:lls r:tnbw il i  len8 11 f ronl I).{l5 incli to s ~ r e r a l  



-\not l ~ r  t y 1 ~ 1 ~  o f  ro(-k f n ~ l ~ t l  :t?-o#-i:1f4vl wit I \  i lk?  i ~ ~ : ~ s - i v t x  : ~ r ~ i p I ~ i h n l i t ~  
i s  I \ ~ r p i n  rnllrtl 1 1 1 ~  11(11.r11jIt~l11lt~-l~I:1~i,r,.l:1~r~ 1'oc.k. \rljir.F~ i.: :I caoarse- 
~ I - I I ~ ~ I P ~  rork P O I I ~ ~ ~ ~ ~ ~ ~ ~ ~ !  VWII  ti:[ I ly {)I' ~ ~ I I ~ I \ : : ~ I  I*YV?I :11& 4 )  f l ~ ~ t i ~ i ~ l ) l ~ ~ i ~ ( l t - ~  
q ~ l t  in :I matrix o f  f 1 ~ 1 ~ I ~ j j : i  1 , .  111 1)1:1(+1+. 1 1 ~ 5  , - I - J - ~ : I ~ +  : I ~ P  ~ x t  i - o i t ~ ~ l y  I ~ L ~ K P  
:1i1(1 tlw ~ ~ o r n ? ~ l ~ t i ~ l ~ ~  v i * ~ s t ~ ~ \ s  111:iy 1 ~ 1  w ~ a b r  :I  1 f ~ v t  I O T I E ,  F ~ E I I I * ~  1; i l l ~ i s -  

1 i*:11 w 1 I I V  l ~ o i ~ ~ ~ l ~ l ~ ~ ~ ~ l ~ , -  p I : t ~ i o r ~ l : ~ ~ ~  rot*l<. '1.1 I I- t ,~wk vi7o1)s  OII~ o111y t 4 )  

:I I i ~ t i i t ( ~ ~ l  ~ s t t > ~ ~ t  w i t l ~ i l ~  t I I I : , I I ~ ) ~ J { ~   ti^:^. 50t11p o f  t 1 - p  1)wt t ~ ~ ~ i { ~ r t q ~ s  
: l f v ~  011 1 I I P  ! ~ ~ o i i n t : ~ i i ~ s  l ) t b t ~ ~ v ~ i ~  1)!11)(1:1d ]<:IT : \ T I I ~  I < I * : I ~ I Y  Gli~rkr,  : ~ T I ( I  ;t 

few n1.r ft~iinrl 011 the 11or-t 11tni.11 ~, : t~ . r  o f  t l ~ t l  T I I I ~ F I I ) ~ . ( ~  :Irr:l near tale m n -  
t : d s  of t h t ~  ~lioritc.. Tlir r . r t ( b l . ;  i* 2 ~ 1 1  exposer1 nn t l t t b  south SIIOTP of t11r 
Ininn lsl1111~1s :111d i n  tile I,-.:! qz~:trlr~:ingIe whicll 11:~s IIPPII mapped hg 
Seitz (l!)5?)). 'I'Iie tel-rn "l~nr~~l~Frn~l~-pl~giocI:~~;e rork" is nlso nwd 
by him for t lip $:I me t j - p ~  of ~-ocbl<. 
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Tha ho1~1b1ende-plnpi0~1:1se twk is fortnd in nreas of intensive re- 
crystrtllizat ion. 111 pl:~res it is nswi=i:lf ed wit 11 mfissi~e umphil~olite, 
nhicll p1'01)ably fanned nndw isinrli Inr ln~tnn~o~.phic  conditions. As f a r  
:IS is knoll-11, none of the l1ornbIerrrle-plrt~ioc1t1~~ rock ret nins nng traces 
of strncture from the ~ w k  that i t  r ep l~~c~s ,  nild in this raqpect it re- 
selnl)les t Y  w massive tlmphibolite. Iiotl~ t hr llol.nhle~~de-pla~oclttse 
lprk and the rnnssire xmpllibolitr rua;v \wll he r l ~ r i r ~ d  by fusion, dif- 
fusion, nnd a~plawnlent of older rocks, ruirl i t  is 1)~liered that the 
source of t h~ nlxssjve nrnphilmlite tz11(1 t l ip I ~ o r n l ~ l ~ n d ~ . - ~ ~ 1 ~ ~ ~ 0 c I a s e  
rwk \ w s  Irlrply, if not entirely, tlir, rock i l l  n-l~icbl~ r h ~ y  son- f o n ~ ~ d .  
This p ~ o r ~ s s  I ~ a s  been discussed by Rossmatr ( I!):i!b) allrl hy S~i tz  
( 1959) n nrl \\-ill not be tr~nted f ~ t r - t l ~ ~ r  here. 

One othri. type of wnl~hibol ite, herein rnl1~1I the plnwt  nmpl~ibolite, 
is expowd wit l~ i~ l  the a~npped area. 1:tl.g~ bndy of gnni~t mnpllibo- 
lite rmps out 011 t h ~  east side of the rnmtntain jnst west of 1)nndns 
&y ~ n r l  oil the west side of the monntrti1.i east of the west nrm of 
Dundm I h y .  Tlw wme mrmk t y p  extelencls to the south, making tlp 
the westen p n r t  nf tlle monntnin wuth of Ilondns Rap ; siwilnr ~~oclts 
whirh prnhnhly nl-e ;I p:ir't o f  tFw same mass, crop out on the George 
Islimrfs on the rnst S ~ C I C  of C'rclss 501an~l. The garnet mnphiboli te 1 ~ 1 s  
been highly wt~yst all ixetl :tnd cwntai~ts only faint traces of the original 
rock stnlctn~e. 131 111:111y p1fic.e~ only tlie ~armet in the rwk distin- 
guisl~es p n i e t  amglliholi t P from tl itr1.i tp. l3ecnuse the garnet: nmpltiho- 
lite is more c q s t : ~  l l i l i ~  t l l : t t ~  o t f l~r  t ~ l j ~ s  of :tn~pl~ibolite ~ n r i  lies closer 
to the dioritr, it pr-ol):ll,ly I-PI) I -PSPI~ t s R h i ~ l ~ e r  grnde of metamarpllisrn 
tllnn dws the amphiholite pueiug. n~ilssive nmpl~iholite, or hombl~nd~-  
p1:tgioclnse ~ w k .  

3IIGMbTITP: 

,i zone co~lttlir~iitg mig11171 t itr tli ktls ~ I I I  tl  other evidences ef m i p a -  
tizntion Iies ltet ween the eust and \vest HI'IHS of DIIII(?RS X Z : I ~ .  The zone 
is  w1-era1 111111~11-ed feet wide find t I - P I I I ~ S  mctfl1~asttmrc1 H C ~ S  the 
l~irtdrnnss soutll of I)utidns 11x4. and crt-s~s t l ~ r  Tuir~n Islands. It 
continues dingonnlly nc~~oss the 11li:l11 PPII~IISII~:L R I I ~  so t~ th~~f l rc~  
i tc~oss  C'hivh:~pof Tslalncl to ;L l~oiiit the liedtl of 1,inirmski Inlet. a 
rlist~nre of 43 lniles. The c+outirbnity of this z o n ~  owr stich rc preflt dis- 
t,anco ~ ~ n k e s  it one of the ~iiosi ~.e~iial-k:~l~le rnetn~~~nrpliic f~at ures so 
l 'ar  foni~tl eit11~r on ('hicl~;q,rnf Ifilatld or in the C;l >brier Itng tltvn. Tlie 
zone t ~ t n l i l ~ n t ~ s  on the ~1ort11 i l ~ ~ i l l s t  the gr l l~~i te  nlnRd f I l ~ t  rmps ~ t l t  

b ~ t w e ~ n  t lw ~ 1 s t  and \vest :r rlris of IJundl~s Bay, rillti the migmxtitcs 
do not * p p ~ : ~ r  to rn~ltirlne nor.th of the granite rntlss. No e x t e l l s i v ~  
~\-ork Itits h e n  ~ O I I P  011 tile tn ip : l t  ites n-it,hin the m n p p d  awn, nlld 

only R b r i ~ f  I ~ P I I ~  ioli of tllei r ~ s i s t ~ n c e  is made in this report. at mow 
ronlpletr ~lccolrilt is gi veil in  ;m e:lrl ier repart (Rosu~nrlrt, I If.',!)). 

The ~ r i i p n a t  ite zoltcn is FOII t lcl .  ~ v i  thont esr~ption,  in l~i~l~-gtacZe 
inetnmotpl~ir mck, is 11111tle u p  of :I network of l igltt-cnlo~d ir- 



K4O CONTRIRUTIOSS TO GESEAAL GEOLOGY 

r ~ , r r l ~ l : ~ r - s I ~ ~ ~ ~ ~ r l  d i k w  ; ~ n d  m a l l  l i g h t - r n l o r . ~ d  c~yst : t l l  i n~ ror-k 1)ntI ips. 

P i ~ n r ~  I ti sllnn-s typical n i ~ t  rr-ops nf the m i ~ m n t i  t ~ .  Fn ~ . c i - t n i n  :lrtLax 
o i l  C'l~icllarof T s l : ~ ~ i r l  1 1 l i ~ ~ l : i t i t ~  Z I ) I I ~ S  :\re I : I ~ ~ P ~  n r ~ d  t l i e  : t t n u l ~ ~ l t  of 
~ni,rrm:~tit ic. l n a t ~ r i a l  I )n .n~l i r : :  sr) ~ I . P : I ~  tl1:lt t l ~ p  III:I+PS : I ~ P  ~ m : ~ l l  q t i n r t z  

clinr-itr stor-ks. 

I '  - 1 1 l 1  I :  I - i I r I I '1'1bls InnP r r f  I I I ~ C ' I I I : ~ ~ ~ R I I ~ ~ ~ ~ N  1- I I J I I I T I I X -  

I m n t ~ l y  n tt!nl~*i~ 1117 f vv i  \L ~ r l -  I [I'! #,T l a  1 1 8 1 -  -8>?1rhn nrd! I IVT~*X Cl~ir 11,tgof b111nd td) n ~ f ~ r  
t 1 1  I I I I ~  1 1 1  - 1  I I :  f n 1 t i  4 n i l 1  I'l~q~trrrrrrplu 111 ~ P I I  ill1 
t l i ~  n a ~ r t t ~ - r r i ~ t ~ n l  I P I T  rk 181 lliv IT] 1,111 1-1.1 na!-. 1: 2 ql~z~tirrinrlv 

l ~ c v - : ~ t i s ~  t lw 111 ig11 : l t i t t~  ( I i l < w  ~ I : I w ~  ( - o l ~ t : t i n  f:t i11t 1 ~ 1 t  I -P<-OTI~X- 

~tl-ilr  t I - : I V ~ * ~  of 1 1 ~ d t l i 1 1 ~  w11i1.11 i~ ( v ~ r ~ t i n ~ t ~ > ~ i ~  wit 11 t 11:lt of tlw 1lnrlo41bg 
cbountry rock, it is h ~ l i t w r v l  r l l : l r  r n i m i ~ n n  i res  r l o  in part  ~ - r l ~ l a r - t h  1 
mrk i n  ~rhichh thc-y l ip .  T l i j s  is flnt t r u e  ~ \ - ~ t + y \ \ . l i ~ r ~ ,  !ln\\-r\ .rt+: i l l  rtlr- 
tain Y I I V ~ S ~ ~ I P  o f  1 l i e  u i i r l ~ ~ : ~ t i t r * s  : I ~ P  t l . 1 ~ ~  i ~ i j ~ c b t t l t l  17)1'1<. I t  is 1)roI1= 
: I ~ I P ,  t l ~ t ~ ~ f o t ~ ~ ,  t l j a t  hnl11 r v p l ~ ~ w ~ ~ i ~ ~ i t  : ~ 1 i ~ 1  iri,jt*rt int~ t)f i ~ i i ~ . r ~ : t t  i t i r -  
r n a t ~ r i r i l  tnkc p1:ct.e w i t l i i ~ l  this ~ I I P  of i ~ j i g ~ l : t i  ix :~ t  ion. Id'iit-t l ~ ~ r n i o r t l ,  

t l i ~  writvr is of the o11i11io11 f l i : ~ l  ~11111-11 of I IIP 111:tt ~ri:11 ( + i j ~ ~ ~ ~ ) o ~ i ~ ~ c  t lw  
r n i L n ~ l n t i t p  llas fr~rnlrtl Fror~~ t l l r  I~ndt  i-nl-I;. 

. 1  

1110 migmat ite in t t ~ i t i  + P ~ Y  irk11 ~ . : t ? l  Ilt. st.4.11 10 r.rwi<ist c * ~ s ~ i i Z i : l l l y  o f  

plnrinr-1:l.w (olip*.l:~r;tl) : u ~ d  ~ l i l : ~ ~ . t  z. ( )t lltlr- i n i i ~ ~ b r : \ l s  i ~ i c - l n r l c  s p l i ~ ~ ~ r .  

( - 1 t I o r i t ~ .  c:~lrite. : t i ~ r l  l i ~ l ~ t - ~ ~ ~ ~ l c u ~ ~ r l  ~ I I ~ I - : I ,  '1'111% f t - l t l s l ) : ~ r  : \ t ~ d  ~~11:1rtx 
i lPH hntlr i ~ n h e c l r : l l .  ;11111 I V I I P T ' P  t11~y  :ll'tl i l l  ~ 'o l l t : l ( ' l .  ~ J I P ? '  g ~ l l ~ l ' : l l l ~  I~:\TP 
S I I ~ U I ' P ~  1 ) o r d e l ~ i .  ' r l l ~  I I I ~ I I P I + : ~ ~ Y  I1:1v~ I I I I I E ~ ~ I ' L _ ~ O ~ ~ V  c - n t l s i d ~ r ~ l > l r  ~ t : t -  

cbla5tir c l ~ f o r m n t i o l l  I m t l c - l ~ : i ~ ~ i c . : i l  ~ , l ' ~ l s l \ i ~ \ r ) .  I,oc~nlly, m i r l r r a l s  fmm 



the ]lost rwk lie \ r i t l h  tlie ~nig~nat i t ic  nwk,  1111rl \\+here t l l i ~  hns b ~ e n  
ol)wr~-e.ed, the olcler crj-st:~ls :lppP:lr to 1 ) ~  :I tt l t c . l r ~ r l  nnrl p n ~ t  ly w,plared 
3y d h ~  miLw1atif ie ni:~terial. 

The m i p n n t i t ~ s  011  Chichagof Ialn~ltE :\nd tiefir T)nnrltln Rny are in 
~ w k s  ~ ~ H I I  1)1'01)1~1>1y ~ I X P  nf ~ ~ P S M O ~ C  :IF?. It is E*liev~d flint ~ I I P  
rni,rrmnt i t ~ s  nrp :~lmwt raer.tninly related to  tlir i~~etnmorpliism nsswi- 
:tterl with t l ~ e  fnrmntiorr of the C'osstst R a ~ ~ ~ e l ~ : \ t h o l i t h .  

la  1111 1I1'Ptt 1 to '1 H I  iles south of JIcnnlt Ilerrinm, an e x t ~ n s i r r  zone 
of metnnrorpllosed rock ( tnct ite) has dereloped d ~ e r e  the diorite, has 
corm ju contnct, rritli liruestoo~. This coiltact zone hns been exnrnined 
in only n fpm ~ ~ l ~ i r ~ s ,  h i t  flont from it is ~ l - i d ~ l y  wxttelwl over the wc -  
fnce of  Twin G1:lrier a ~ ~ d  tlw n ~ ~ t t v i ~ s l ~  pl:~in Iwlon- the glacier. 

TIM ~ u i i l ~ n i l s  so f:ir iiot erl in this zone ir l rPl~d~ green, yellom, nnd 
l1ro1v1-1 epidote, ~vnllg~st onit P, 1 3 1 1 1 ~  and ~vliite calcite, b r o w  and 
y e l l o ~ v i ~ ; h - b l r > ~ ~ ~ ~  k~s l l r~~~ t ,  ~ ~ P P I I  nnd br01t-n irlocm* (resuvinnite) , 
c['latrtz, green ntic:~. tliopsir~e. with~ophyllite, and wrerrrl other non- 
nletnllic n l i~~e r :~ l s  tlltit \\-PIT not i(1~1ltiFleil. T,wally the rock contains 
lnekllic min~mls, inrli~tlitig py~-ibe ;HI(! p~lenx.  Fnint copper stains 
Irere also obwl.v~d. S - t * i ~ ?  sl)et~tmg,rr:al~I~ic anxlysis sham-s that, the 
~ . w k  co l~ t i~  itls nwenir, Inrltlpwurse. a ~ i d  st~mllt inn1 xs well as the ek- 
lnents i l l  the niill~rnls l ist~tl 111)o\.t.. Epidntp 1111d ~I~OCL"RSR crystals are 
in places sewn1 inclr~s l o n ~ ;  corumo~~ly t h ~ y  are imbedded in blue 
ca l r i t~  find mnny Iril~bd SIIIIIIIIPS 111'~ SO s t l - i k i~~p  rippenrance that. 
they may hare some rnlne :IS c t h l ~ r t n r ~ '  S~)P( '~I~IPIIR.  Some of the 
*unples Irere ilfituersed in ilili~ted I~ytlroclilorir ncid which dissolved 
the calcite nnrl left llenutiful CIIIS~QIY uf I\-rll-d~v~loped cryst~ls of 
 pid dote, diopside. garnet. and ~ ~ O C I ' R S P .  Snt 1111 t h r s ~  min~rxls  wen? 
~ i w t d  in any sinrIe sl~cil-rlen, holt-~v~r..  

. i f .  m:111y P ~ ~ C P S  in t l ~ e  i ~ u ~ r l i e r n  p u t  of the ~trnpped nrea t21m a r ~ i l -  
Iacmzls (rlny-lse~tring) seclirnents have bee11 t Iwrmnlly metamorphosed 
ro n dense, hard rock cnIIed Iton~stoil~. Both the Tidnl rind Rendu 
Inrrnat ions cnnt uin nsgill~ceons mr~terial and cotisgl~entlp the m k s  
in 110th farmatiorla nrc p:irticnlarly susceptible to this tylrp! of mata- 
~narpI~ism. Hot-nstone del-ired from rocks of the Tidnl and Re~~rln  
Fotmntin~ls crops out 011 llntl~ the enst : ~ n d  \rest sides of the mountain 
3twl~ling to th r  mst, of Hencln Inlet.: along  the west side of B1nc.k Cap 
Jfolultnin ; on the not.tl~ side of the n~otrntai~l r a n p  f I u ~ f  stnnds dimtly 
sout.11 of hfol-ris Glnciel-: in the Il'achusest. Inlet nrea; en Minnesotn 
Ridge; ant1 on the c ~ l d  of tile peninsula Int.\~een Glacier Bay proper 
~ ~ n d  Muir Inlet. Slut111 n m n ~ ~ n t s  of honlstone also occur in other 
ttreas. Figure 1 C S~IOIYS 011 t cmps of the hornstone. 



P I O ~ R R  17.-Tlnroxtone iornlcrl frnm vlr~!,  rlu.11 - f l r . t r m c ~ * .  Thc rnck in ortrcrop i* I ~ P I I C P  ltntl 
tpplrnlly 111~1117 rarInrrrE. T11u. hvrl. -110,n II rdbl~t.lln llurgulv. F ~ P P R ,  hmnn, yellola, rrrbrrr- 
w l r l t ~ ~  nnll l ~ ~ n r - b l n c k  he& 



C+e~lerally I l ~ r  r n ~ t : ~ n i o r ~ ~ l ~ i s ~ n  t l l i ~ t  fornls the liornstoite is of s ~ ~ f i r i -  
ently Iiigl~ ~ l ' u d ~  to rirr [lie original rmk :I new color nrid t ~ ~ t ( t e r  it. 
tlc11se j~utl I I ~ L I S I .  111 out crop the 110r11st01ie is 11igldy colored and in- 
r lut l~s  mrst hies and slixtlrs of the pr.imar?- colors. The originnl 
str i~rt  nrrs of the beds nnd illternal s t ~ ~ ~ c t l ~ r e s  11-itllir~ t l w  b ~ d s  a1.p 
fn i  t l l  frtlly P I - P S P I , ~ P ~ ;  ill pltlces tlie rnet xn~orphism has accentr~nted thn 
internnl st~.l~ctt~rcs, w11ich n1-e 111are easily wen i n  hornstone thnn tlwy 
nre in tlle ~l'igiii~l rock. I<ernuw the. hol~lstol~e INS formed prr(10lni- 
~hantly i t 1  rock of tlte Tidtll nncl Rencl~i fo~mmntions, whic11 rlrr Imth 
fnirly thi hrltl~rl.  tile Il(l~-nstones li  I C P ~ + ~ S C  g ~ i ~ ~ r n l l y  tllin I ~ ( h 1 ~ d .  
Tlie Relldn forniution contains l i n l ~ s t o n ~  ii~t~i.Ewdrl~l with z~rgilln- 
ccous rock : this l i ~ l ~ e s t n l ~ ~  PI poll I I I ~ ~ I I ~ ~ I O I - ~ ) ~ I ~ ~ ~ I I  is I'P~~J-sI ILI l i x ~ d ,  hut 
Imks ahout the s:lme a s  it  dir1I)efor~ rec-rystnll iz~lt ion. 

Tile I~ddetl  rocks in the ~ ~ o r t l l ~ r t ~  p t r f  nt t hc mrrppetl nwn 110 not 
have nny ~~-eIF-cle~*eIol)prl ~ ~ p i o u a l  t r ~ n d  of foldin,rr. Ihs ihly  this 
]tick of ~vgic~nnl  twnd is the result of tlirir h ~ i v i ~ ~ g  nrldergo~lc! more 
than one period of rfefonn~ttion, x ~ l d  r~r tn i~i l>-  it is ~)nrtIy C I I I ~  t o  Ihe 
~~mximity of tlte l n r p  i i l t r l i ~ i v ~  dioritr hnt l~olitll that, crops ol~lt in 
tIie n o r t l ~ ~ r ~ i  :In(! \\-tst~t'ti 1~ t ' t s  of t I I P  rn:lppetl :ilp:1. Ti1 pnel.al, the 
b ~ d d ~ d  rocks nc:tr the dinrite :IW f n l r l t ~ t l  sn tl1:11 thc uses of t l i ~  folds 
ienclri to be. pnrnll~l tn tlie cmmlturt. I S e  pi. 2.  wtians  G ,  R. 1, J.) 
Elsewhere in t 1 1 ~  T)-1 : I I IC~  n-2 q~~arlrn~z~Ees tltc ares of the fnlcls com- 
~11or11-y  liar^ n 11o1-1 l ~ w ~ x r e ~ ~ l y  t IPWI, I ~ i t  th i s  rt'1~1 also prahably is ~ I I P  

l 4 )  wmpr.~ssit.e ~OI'( 'PS l ) r n ~ ~ g l ~ t  OH I)! the irltrnsion of tlkp dioritic 
11:ithol it11 nlerP t l l i ~ i ~  to 11 rtyirrl~:~] ~ ~ o r t l ~ ~ r e s t e r l y  9trllcbllral t ~ ~ ~ i d ,  The 
lmdrl~d tm: ks ill t li t-  c-t%ri t I - : ~ I  pnrt of t11e ~llapls~cl nrPa center in^ al-otmrl 
'IVilloughljy I s I ~ ~ n r l  Z I I - Q  less folrlecl t l lnn am flie rwk~ i l l  acljnr~t~t 
:wens, 1 ~ u l  11nfortml:lt ~ l p  most. of tlir rovk in this nwa has ~ P P I ~  ~ l a d ~ r l  
1)elow ssm Iercll end olll?. iholilt~~l hits of P ~ I - I I C ~ Z I I P  nrld strxtigraplly 
r:rn l ~ e  ~~~~~~~rctl. 'I'll i s z a w  of motl~r.:lte folding appears to ~x t e~ l r l  
sc)t~tl~castwnrtl tn t IIP ~lc~~*tl~r: tsterl~ piirt of Cliichagof Island ITJ~PI-P 
t Z I P  wlirne~tt :rry rorks of P:i 1~exnic a~ II~I-e r ~ n s n n : ~ I ~ l ~  cont i r ~ a m ~ s  
~ 1 ~ 1  tiiat1~1.a t P st rnrtiunes. 

BPC~UI~P. fell- g~~iale~xlix~tions can h mmln conrenr i~~g thr s f r r ~ r t . ~ ~ ~  
~rit.ljin tlla II-I:III~PC? nren. i t is not deelnerl ~~or t l r~vl i i l r  to diwilss t l ~ e  
struct~rr~s nt l ~ n g t l l  I>C('RIESP ?tic11 R ~lisrtlssiol~ IYOI~III  of I I P ~ C S S ~ ~ Y  ~1~111 
nlmnst e11f iwly \\-it11 Itiglrly r.oinples i ~ ~ l r l  Totb;~T mnclitir>t~s. IITllnt i s  
known of locsl sT~-urtnrrs is S ~ F U I Y ~ ~  o i l  1h:ltrs 1 nntI 2, to \vllirh the 
rertrler is referrpi for inforrnntion 011 the structnrt! of sprcifir nrpas, 
The rocks tlnm~glrnnt t11~ nlapprrl area iur rut  by frults, ~nnliy of 

co~~sidernhle PxFent wild Inrge 11 ~ S ~ ~ I I I ' P I Y I P H ~ .  TIIP f:ll~l! ing, Filce the 
folding, is more intense near t h ~  diorite. TIIP fnul ts nre pnrticlllarly 
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strongly de17eIoped in the D-I and D-2 qundmngl~s. A mricts of 
s~ihpnmlIel enst,warci-trending fn t~ l t s  l i p s  ~o~ i t ,h  of Mom Glncier and 
hetween filuir Inlet and Glacier Ray. TIIPSP f n l ~ l t s  1 1 1 ' ~  pn~dlnl  lo t,hn 
diorite contact, and those nearest the diorite Ilnve thr, ~rcnt,est 
displacement. 

FrtuIts are strongly developed in the rocks o f  BTo~int, Wright,. Thnir 
general easterIy trend suggests that they nre rclntsd to tliaw ffnrlhrr 
west; but on Mount Wright the faults are Inare irrpgulnr i n  trend and 
dip, and several nppear t,o be t,hrust faults. ProbnMy the fnults 011 

Mount Wright formed during the int.msion of the diorite, possibly 
during enrlier Mesmnic time, when t,he major spclinrd hasins were 
forming to the east and >vest. 

Fnlllts are less numerous in tho soutl~ern part of the mnpped awn, 
but those shmvn 011 plate 1 am of strong displnmrn~nt nnd ronsidcr- 
nhle structuml significrtnce. 

Other smnller fnults? many scsmly more thnn well-de,v~lopd joints, 
cut t-he cry stall ine metamorphosed mrks and the diorjte of the rnnppecl 
arb%. Tllrse minor faults have little apparent stractl~ntl sipif icn~~re.  

QEOLQGlC HISTORY 

Marine deposition seems to have hen fddy continnot~s fmm t,he 
nfiddle Silnrinn t,hrough the Middle Ile-ronian : if the lnncl a~rfacp did 
rise fibore wa level, sfiparently it n-as for rmly short periods of time, 
I-rwanw no 1ttr.p nnronformity is knowl~ to exist in this pnrt of tthe 
seqnencc. From other inresljptiws in sonthex5tern Alaska it. is ap- 
pnrr~~t  thnt t h r o ~ ~ g l ~  most of the Palmzoic era the amn tllnt is now 
snnthenst~rn A l n s k ~  was s~~brnerpd hnentli the w n  and both rnnrine 
~ d i r n e n t ~ ~ r y  and volcanic rocks Tern deposited ,kt. internfils the land 
ram nhrc  the sen nncl erosion took place, as iis attested by the nncnn- 
formitics nnd diwironformit.ies found within the Paleozoic sqnenre 
( t322d dinflon and Chapin, 1929, p. 39-45). 

T,ittl~, is lo~own ponccminp t lw po1ng-i~ historp of the intern1 be- 
twwn T,nt~  Silurian and Middle Tl~~oninn in southeast~n Alaska: but. 
n sguenra of nlmnst unfowilif~mu3 dimentary mcks maF hme 
Iwen deposited during this time. This seqawcc is believed to he rep- 
m m t 4  in t.he mnpped n m  h;v the Tidal formation, Py~irrnid P ~ a k  
limestone, and Rend11 formation which lie stratilmphieall J htween 
1 llo 'ITillo~r~llhy limestone of TAnte Silurian a@ xnd the Rlack Cap 
1imc.nstnna of Middle &.~wninn a p -  Although t l~e fimk 3 formations 
l inw rt cotnl f tlirknrsq of mnra bltsn Ifi,POC) feet, they am ~mfossilif- 
Pmns: this Inck of fmsil~ wol~!rl prevent afkrly recognition of their 
n-q. 

Altho~lgh the evidence for uplift in the central part of sout?~- 
eastern Alnska is not compl~te, it is bhoupht that hy the beginning of 
the Mesozoic em tlrc ruck was uplifted above seu level and narallel 



psy~tc l inx l  troughs der~ lop~r l  nlong the I T W ~  c n n ~ t  -t~l~d along a Fine 
extending frwm Haines so~rtIienslr~*nw~ ns fn t*  ns t l l ~  S O I I ~ ~ I P ~ ~  end of 
southmstern ;\laska. Both thew pasynr l  inn1 ~ I ' O I I ~ ~ R  \Ten, seats of 
~?rtensi~-e deposition, and thick s~~crcssiot~s n f ~etlirnentfiq &nd rol- 
c ~ n i c  rock were deposited in t l l~ in  tlironghaut moFt of the Mesozoic 
em. These. ~dirl imentn~ hnd v d r n r l i ~  ~'tl(~ks rrnp nut in two pnr~llel 
Fmnds today. T h m  on the west prop atit ns f:~r wnth as southern 
Rnranof Island, R ~ C T  t l ~ o s ~  on tlie enst rrop nt12 for the full lenflh of 
southeastern Al~skn .  Tttc sonrra of thpw rocks is riot positi~-elp 
k t l o ~ n ,  but p~rnhnlrrlp they werc d~riretll f m ~ n  the tlprnised Paleozoic 
sedirnenta~ rolcanic rorks. Conr~il-3 bly the !-ol~anoes that con- 
tributed so I I P R V ~ ~ ~  to the Jlr~nzoir rork surr~~cions  mny htlw formed 
xt the position now ~ r r t p i p d  h~ the dioritic intrusi\-P bwlies. 
This volcanic nctivitp prn l~~h ly  was ZIIC f o r ~ r ~ ~ ~ t u c r  of the lnter i p e o ~ l s  
activity n-hich =tTo r i ~ ~  fn t l i ~  Conxt R n n p  bbntl~nlith. l'tidonbterlly 
most, of the folding nncl f ~ u l t i n g  wen in tlie area torlay is related to 
this period nf ipn~ous act i ~ i t y .  

The rocks of ;tf~somic np over $1 I n r ~ e  part of tlie northern end of 
southeast~rt~ Alxskn I ~ i ~ r r  1 1 ~ ~ 1 1  t-xt~nsively r~rnjst~~Iliir,~d, and the 
extent, of r~rry~tnllinatioi~ at firsf ,rrlnnc~ w m s  io be far in excess of 
\%*hat w0111tl 110 e x p ~ c t  from nru-nlnl nwt nmorphism of the. brdrfprl 
racks in contnrt wit11 dios.itr. Thr JIesozoir rock snccrssimi is many 
rnil~s f f~irk,  whir11 i i~dirntes t Iiftt the lorrest rocks view h11r.iec1 to p ~ n l  
depths. Thpsc dpptlrs were, ill f:lrt. pmhnhly great cnno~tgh to melt 
the wdimcntnry rorks. J111rll of the ~~, r r ionnI  mef nrnnrpliisrn foi~tlrl 
on Chirl~arof  T~lnnr l  and m t l lp   st F ~ C ~ P  of t11c Glncirr Ijny nren rnny 
hR the r~srrlt of d ~ ~ p  1)uri~l. 

Tlln igneot~s rwk illat W ~ I ~ P S  rip the r m ~ t  R a n p  bbntholith is rlio- 
rit fr or g1-nnotliari tic in ro~nposit inn. Tllis igneous rock sliolvs many 
P ~ ~ ~ P I I C Q S  of Imvi~~g.  i l l  I Z I ~ P  pn rt. foru-tecl f rmu olrlrr ttock I >y f i~sion, 
replnrement,, :lnd rwryslnll iznt ion : t 1n1s one of tlw conclusions sn far 
w n r - l ~ ~ d  in nlw stlldy of the a n r t l l ~ n ~  PIICI of P M I ~ I I P R H P ~ I E  , ~ I ; I s ~ x  IIRS 
l~con tli:~t mrrrll of t l l ~  so-calle~l d inrite III~IJ- l l n w  ~ W P I ~  form~d by S I I P I I  
~ncxus l<nssn\az~. 19:llI : S ~ i t z .  I9i!I ) . 

After the dinritr lwrnrn~ rl-~+staijline. it was cut by major fn111ts. 
TIIFF t l x r ~  of ~ I I P  of the.+ f a u l t  is .still I-isilde in  bhp TJisiattski Inlet 
2nd 1'~l'il Strnits f l'n11~11. Tliese 131-rn faults Il-prp 1 ~ t ~ r  the 3wns for 
small qunrtx rIiol*it@ in t  rnsirp Imlies ~ V I I ~ W P  mi1913il 111:1y r i t h r  lip n 
1nt.e sthgt~ent ion of tlie enrl i p r  diarit ir m:tZm:l or thlp proclt~rt o f  
fusion fuitl s ~ g i ' ~ ~ : ~ t i t ) i l  nf ol(1~1- rwk. 

Still Inter. tiw J I ~ s a z n i r  r:~ckq \vcw iutrurl~rl 1 1 ~  R gnhlwoic. t i inpn.  
Tho r ~ s u l  ting n ~ e s s ~ s  ez.013 out :lTnng a st]-night linr ~ x l  md inp from 
northern Chicbnpf  Isln~ld rtorthn-estwnrd to 3fo11nt F n i r r r ~ n t h ~ r .  
Quartz diaritic magma, prabrtbly related to tho gnbl>roir mngms, mns 
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intruded into tjha rock in the same general area. nt  a slightly later 
time. The last igneous activity known i s  at the Mount Edgecumbe 
~olcano, near Sitka on Rarznof Island. 

There are nn rocks of Tehiary nge within t h e  m n p p d  area and this 
part of the geologic recod is therefore missing, but farther nortllwest 
~llnng the co~ltinental shelf of the Gnlf of n Tertiary rock suc- 
cwsion, aggregating more than 40,000 feet in thickness, was deposited 
unconformn~bly on the Mesozoic rocks. The oIdest of t.he Tertiary 
rocks mere mainly continental sediments wliich consist of thick sedi- 
rnent,ary sequences containing coal, Th~se coi-itinen tnl sedimentary 
rocks are overlain by marine sedimentary rocks. The sqllence also 
contains some volcanic rocks. At; places the Tertiary rocks contain 
unconformities which indicate that uplift and folding were going on 
during Tertiary time. 

Obviol~sly southewtern Alaska underwent extensive glacintion in 
Pleistocene time., which was instr~lmentxl in givingthe land its present 
topography. The last major glncinl advance presumably of Wiscon- 
sin age is knawn to have almost completely copered sot~tlieastern 
Alt~skn, and oidy mountains n h v e  3,00Cl feet in altitude extended 
tl~rough the ice. ,iltl~augh tha glaciation was extensive anti the 
amount of the glncial erosion was undoubtedly great, i t  certainly can 
nwount for only x small part of the landforms present in the arex. 
These landforms nlust liuve developed slowly throagh the several 
exrlier gltlciaI stages of the Pleistocme epocll. 

One of the outstanding features of the Glacier Bay arex is the 
rapid ndvnnce and retreat of the g1adel-s during several subsbqes 
within the last fern tllousttnd years, The inter~nls between the glacial 
advances were long enough for forests to become established before 
being dest~oyed by the next, glnciaI sdvsnre. These forests have been 
covered by glacial deposits and in places fire still preserved. Radio- 
carbon nLm determination of samples of wood from these ancient 
forests indiclites that at least three forests existed. Tbe date of their 
killing uridaubtedly coincides with the advance of the ice. The oldest 
advnnce took plnm s h u t  7,000 yearq ngo; the next at  4,000 years; 
nnd the last, less than ,500 yenrs ngo (Seitz, 1959). The last acivttnce 
npparentlg was the most extensive; the glacier front reached as f ~ r  
soiith ns tmhe entmnce to Glacier Bny, where it left a huge ssmicircular 
terminal moraine. A correl:~tiva advance appears to have taken place 
on the west coast, where R huge t,arminnl morniiie now enc,ircles L i k y a  
Eny; other large t,erminal moraines lie in the srea between Lituya. 
]<ay and Icy Point. Figure 18, n-hicll wns compiled largely from 
features visible on aerial photographs, shows in a general way tbhe 
mxximurn advance of the glacier during the last glacial substage. 
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A well-developecl marine terrxco lies nlong the west coast of south- 
easte1.11 AII:~skn. I )iscnssions nr~cl tlcscriptior~s ronceri~ing the terrace 
hnre h e n  given hy eitrlicr nl~tliars nrld need not be repented here 
(Budclii~gto~~, 1'993; Reed nnrl Conta, 1941). It probably formed 
during Plcistocetle time nncl hns b ~ c n  locally glncir~ted. This terrnce 
at present stnr~rls o111y a f o ~  tens of feet t,o several Ilandrecl feet nl~ovo 
sea level, but superirnpm~d on it nnd it1 the lrigl~~r mo~intni~ls behind 
it are other marine terthncas, Ono o f  the bcst c l cv~ lop~d  of time is  ex- 
pos. in the wwtt side of the C O ~ S ~ R ~  ~rioi~nt:lji~s 8 n-riltq northw\.rrsL of 
Littiyn nay. Today this t~rrarr. stnnds nt nn nltitutle of 1,600 fwt. 

There are many otlier intiirt~tians of chnnga of sen l e v ~ l  found in 
southenstern AInska ; for esrurtpl~, rnnrinc! ~cdiment s that were rle- 
posited after the Inst  glaciation c ~ o p  011t nt  nlt it.udes of ns much ~9 

ROO feet (T\~onl~o£el, 1052). Thus, it is certain t l ~ n t  Zha relntion of 
t l ~  height of the Innd to the se:~ hns rllwlgcd mr~rkedly within the last 
fern tliousand ycars. 

mNERBL DEPOSITS 

Only rt sma1I ainount of oro hm !wen mined in the rnnpprtd awn. 
A small silver deposit wns discovered 011 the west s i d ~  of J"Vi1longliby 
Island in the early 1900's, but it, has I w ~ n  miner1 ant. R c ~ d  risit~(1 this 
deposit in 1936 nnd wrote a short report on i t  (Rced, 193R, p, 70-72). 

A silver-baring vein, ha ported to ba~*e, been very rich, craps out n t  
sea level on the 11-est shore of Kendu Tnllet nlmut. 3 miles north of i ts 
ent,mnce. Tl~c deposit is report cd h be covered by t ~ o  clni111s ~,:ltcnted 
in about 1892 and to bdong. to the Presbyterian Home for. Elders in 
Seattle (Bnddingfon, writ ten rommunicxtion) . Reed (1938, p. RS- 
*58) searched far the deposit, hut he t ~ a s  un:rSle to find it. 

Tlla property ~v-r.as examined during the course of the geologic. mnp- 
ping. The deposit is in a quxrtzitic, phnse of the rock mnppecl ns 
diorite ancl is exposed for several hundred feet. in n steeply rlipping 
w~stxrnrd-trending win. The orp zonc is exposed orcr n vsrticnl 
distnnce of a b u t  100 feet. ,4 tunnel was drive11 on the vein n.t nn 
nltitade of ~ I m l t  30 fwt, hut the ~ntmnee  n-as cavecE \ ~ I I P ~  exxminecl 

tile writer in 1951 ; conqnently, a11 the observations nnrl ronclu- 
 ions thj~t :II-e pses~nr~d  E I P I P   re from s ~ ~ r f t ~ r t ~  outct'ops. The vein it- 
*If rrops out for only n fw~ .  fcet tcbove the tunnel ei~trnnce. The ore 
zone rnnsists of R. small q ~ a r t z  vein emplxcerl nlong x local fmilt,. 
The countty m k  is P X ~ Q I ~ S ~ I * P ~ ~  :I] tered for secernl feet on each side of 
the fault. The alteration :lppenm identicnl to that of severnl other 
:~ltewrl zeries in the imm~dixte. vicinity, and 1111 these zones appear to 
1)t: pneticnlly ~-elntect. If this camlnsion is correct, then any of the 
nltel.rrl r.mm might be regarded as  potent,irtl sents for ore deposition 
:~ud  wunld merit prospecting. specimei~ of ore found a t  the prop- 



erty contail~ed some m i r e  silver and conside~xble tetrhedrite. The 
om minerals were conc~ntrnteci n1or.1~. sn~n l l  frnctm~r? in the qunrtz 
n~td prob~bly were ernplaced after most of the qafi rtz MS ~ieposif,ed, 
9 rnolybclenite-haring d~posit cnaps out on "Tilt: N u ~ l n t ~ ~ k "  on the 

enst side of 3111111r Inlet. 'I'I'jlc tl~pr~c;it \\-:is st adietl 1,y TIT. S, Twenllofel 
(194fF). The preselit. ~ v r i t ~ r  P S : ~ H I ~ ~ P ~ I  t I I P  t1e~)t)sits in only n c,ursory 
way ~YVI~II(I C ~ I I )  n ~ l d  l i t t t ~  11~nt-e i ~ l f ~ r t ~ ~ : ~ t i ~ ~ b t .  The l o ~ w r  part af "The 
Nunntnk" is corered hy glnr i:111y dcrirctl gravel thnt is being fictively 
remol-etl 1):. t 1 1 ~  n:~tul.:~ 1 I)rvn.rsws of erosici~l. rind here stee.p-sided 
gullies nl-e rnpidl?. Iwran~inp w ( l~rply  ~ ~ I ~ ~ P I I C I ~ P I I  that new ooutcrope 
are l ~ i n r  fo~metl along t l l ~ i r  Fmttoms. Onp si~cll p ~ l l p  has exposed 
mck on flip ilni'tll~nsr sick of "Tllc ? ; ~ t ~ ~ n t n k "  that  ,map not hxve been 
e x p w ~ d  nt t l w  t inie Ttv~ilfiof~t exnmined the arpn. The rwk at this 
outcrop is n~i l l~rt l l i z~d 11nd C O ~ I ~  nins Inrge mxsws of qunrtz. The ex- 
p o s ~ ~ ~  atbe ifin poor to i~ ld i ra t~  ntuclj ~tPmnt the rock, or wl~ether an 
chr  clcposit is I ) I ~ P S P ~ ~ ~ ,  ,i prnh sanaple, 11-11irlr \\-as 11s represe~ltittive 
ns ~'ossilhe. s l ~ o w ~ d  Ilg sl~ecll-opaplni. an:llysis tltrrt it co~ltzlined 0.01 
ouuco of gold nnd f . O i  orlnces of silver to the ton. The rock also con- 
tnins some ~ i ~ i h l e  molyl~cletlite. From the pnera1 nspect of the ont- 
crop i t  is  inferr~rl t l \n t  the mineralized nzva is considerably larger than 
the outcl-op. Co~lcei vnl>ly a ~ n ~ l ' e  11i.pllly 113 irlem?ieed zone lies in t h i s  
nran thnn i s  expos~d Q ~ S P T Y ~ I P I P  011 "Tile Snnatak.!' 
:I. ('opp~r (l~posit rrops olit :it :111 i~ l t i t l ld  e of about 1:2M fwt on the 

side of O l ~ ~ ~ . ~ - a t i n n  Jloilr~tnin. \~Iiic11 stnncls nl~out 1 nlilc II-PB~ of Rush 
Point in the Rf quacl~rng.1~. Tn 19OG this clepmit, known ns the 
Alnska Chief property, 15*:1s examined lq- the ITri~hts, who r~l~ortecl 
tlt:tt the \vc)rkiiips t1r.e nt rlle col~tart of a rtioritic mnss 2nd ~ . ~ P c a m n s  
sedimentn~y rock (TT'riglit, P. TT., and Wrigl~t. F. F;., 1937). The 
t l e p i  t II-~IS 11oS ~ s i ~ l ~ i n e c t  l ~ y  Xlie ~t-1-i rer, but Reed (1938) r~ports t hatj 
"mineralization consists of replace~nent of m21rble nnrl collt~ct rocks 
nnd sulfides." 

-4 srn:llll amnm~t of molyhdenite was follild on Triangl'le Island in 
Qneen Inlet by Frnnk Schotter, of Hnon:~ll, TTIWI  ported t h w C  only a 
f ~ w  hnl~dserl pour~ds of nrnlybdeliite I\-ns present, nnd h u ~ t  110 bnd rp- 

rn0.r-erl 111ost of it in I dfl?.. ,I few 11101yl)rlerlitcl-hearing qunrtr. veins 
crop onf along the \ V P S ~ P I ' ~  s l ~ o r ~  :old it1 tlse lotv~r. w ~ s t e n ~  part of the 
~norllltains on Gilbert TsFanrl. The larpext of t b e s ~  wins  is less thnn 1 
foot thick, nnrl the anloi~rlt of t~ io l~ l , ( l~ i l i t e  in it is smtlll. T l ~ e s ~  vcins 
probably ha-ce no romme~.ri:~E T.AIL~P 11s R S ~ I I ~ C ' ~  for moly hdenit A. 

3TolFbilenite was founrl in one sinnll antcrop in the north-c~ntral 
part of the Rrnce HilIs : ~ t  the ~lnrtll pdgp of t lw tnnpped area. The I 
rn01~l)denite is ill f r n r t r ~ ~ ~ s  in nli itlt~?isi\-~ prny diorite tvhich i~ inter- 
mixed wit11 s e d i m ~ i ~ t : ~ y i  ~ v c k .  Tlie i~lol?.hdeui t~ forms in crystnls ns 
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much as Ilnlf A n  inch in diameter, whicla are tougl~ and resistnnt to 
abrasion. The molybdenite-benring deposit is  or~ly n few fwt in 
cljnmeter. Exposures are excelletlt on the hillside mll~re tBr: 
molybde~lite crops out, but a r11pid wnrch in the immeclinte vicinity 
failed to s l ~ o w  any more molpbdenite minernlizat,ion. I'robn bly no 
I n r ~ e  ore: hodp is  prese,nt near t h i s  ~rlineralizrd nlmen, bat only n small 
part of t ha Ilruce Hills --:IS exumined R I I ~  p0sfiib1p 0 t h ~ ~  minor~ l i z~d  
zones lie in them. TIleyv have probably not been p r ' o ~ p ~ c t d  to m y  
pvat extent, I~mnse  they have been expowsecl above t l ~ e  ice only for n 
f ~ w  ferns of yens and during this period t1iel.c has been 1 i ttle pmsp~ct- 
ing nctiritg in the arm. 

Gold 113s bee11 found in the q~lfirtz reins 011 t,Ilt! west, side of the 
~nou t ~ t  itin standing between ISundus H:ly nnd Rmdy Glncinr. The 
number of veins thew is small, however, : ~ n d  few nrP more t hnn n few 
inches thirk. Quartz veins nlso crol~ out, on the south nnd west s i d ~  
o F (: illwrt Islnntl, m ~ d  some of them coilt ain tetmherlrite, gaI~.n:t, 
sltl~wlerit~, nnd pyrite. By cmslling and pnnilil~g snmples from il~rw 
\+e i~~s  n smnll :mount of free gold was rwov~rcd, The lnrpst vein 
t lmt wits foitnd crops o~r t  on t l ~ ~  shwe north of B 1 o ~  Jio~lse Cove on 
the sol~tll end of Gilbert Islnnd. This vein, which is more n llnn 1 foot 
r h iclt, ron tains t~trnl~edrite, pyrite, and some goEd ; i t  is aTw rcparted 
to rnntnin snme silver. 

Only onp prollp of cli~nrtz veins \\-.\-as found in the entire land mnss 
I)P~ITWTI QIIPP~ Inlet nnrl the ~:nt  e d s  of the mapped awn. -4lto- 
Lwtller t l i ~  grntrp corltni~is ti to 10 w i n s ,  t~*I~ich mnge in thickness from 
lrss tl~nn 1 illrll to sliglltly mow tllan I foot. T ~ P  wins crop o~l t  nt 
1111 rlltitu~de of 3,Mn k t  on the IWP~ side of Pprnmid Penk. Thy  con- 
1 R i i i  pyri (e, hut no other met nllir mineral was detected. 

S~vernl  q ~ ~ a r t z  wins, nll Ipm thnn 1 inrh thick, were fonncl fin the 
ilortl~ 81101~ of t l l ~  Int'p-sl islnlld i n  1 1 1 ~  c x t r r m ~  sontheast corner of the 
n-1 qnntlmngl~. Tllew reins contail1 abnnclxnt gnlenn, sphnlerite, 
i~nd locnllp, pyrite nnd rnlcite: they may we'll rontain gola and silver, 
hut prnhal~ly nw tm3 srnnll to be of nny ecotiomie importnnce. Other 
~ ~ l i n e ~ n l i z e d  nreas I~I IVP h ~ 1 1  ~ O I I I I C I  it1 this sxme pncrnl nren. Silver- 
b ~ n r i n ~ [  rl~lfirtz v~.it?ins prop out near Sandy Cove near the c~nt~nct  of n 
smnll gmnitic stork (Reed! 1938, p. 65-69), 

Mncer @Id 1121s h e n  m i n d  from the glncinlly derived p v d s ,  
~011th of TTood T,nke in the (7-2 quadrnngle and in the upper part of 
tlre Dnndns River drninnge basin. Plncer mining of the outwas11 
in front of nrady Glnci~r wrls cnrriecl on for some time in the early 
ptrt of t l ~ p  C P I I ~ I I I T . ~  TIIP gold in tllis lnst-rn~ntionetl area is very 

1 Peruonnl commun~cntlnna from Mr. Frnnk Rrhotter, of Roonah ; Mr. Jarnee Barnett, of 
Junenu ; ond Mr. Clttl noduon, of Elfln Cnve nnd P~llcan.  



fine-grxined and  ran sca rt=elj- lte rpr.o,rrniz~d 15 it11 certnint~ even with 
n, llnntl 1~115. ;\Tin i tlg i~rt  i I it y 11)l)il rei~tly IWS carried on for only 
n s11ol-t t inw. ;~nrl t 11e 11tnon11t of  golrl ~vco\-rir?iE wns probnbly small. 

A mass of  sphslerite ~ u r l  irlnglletita lies in the lime~t~one on North 
11fwble Islnncl. and other mineralized zailes ciwp out on Francis and 
TVillouglzby Islands. 

The deposits on Francis 211ld Sorth Marble Islands are aswciated 
with dnrk-colored dike ~rrcks. and those near Sandy Cove are near 
bodies of ipneons rock. The close obvious reliltion between the igneous 
rocks and mislernl deposits is unique within the area mapped, and 
the writer is inclined to believe tlixt the cleposits repr~seat a separate 
province of min~rnliznt ion. not directly related to the other mineral- 
ization found fa l - th~r  north. 

Pnligorski t ~ .  :III nsheqtoslike wmphilmle, cl-ops out in t-rra deposits on 
Lemasurjer Islantl (pl. 1 ) in the s~ut~hern pit I* of the R-1 qunr11xngIe. 
;Robert, T11or11e. of the T'.S, Bmenn nf Jfines. inr-estignteri these de- 
posits and publish~cl a short. repcr1-b c~nnxlceiming them (Fisher and 
otliers. 1945). One cleposit lies nil the h n k  of the s~ilnll stream a b u t .  
600 feet from the Ibeac11 iwxr Jnrks Cove on the soutll side of Lemesur- 
ier Island. Tlie other rlepc-rsit crops ont nt. an altitude of aboiit 1,100 
feet a t  the top wIpe of near-cliff. 1I,$ miles by tl+nil from TTiIlougliby 
Cove. The deposits will be i~ferrecl  to in this report ns the lower and 
upper depmi ts, respectirely. 

Both depnsi ts i1i.e fo1-111cd in :n td 011 the l'l' i l lnn~I~lj~+ limestone, z~nd 
both lie nt npprosimatelg the sn~ne stratiprflpl~ic ion ; however, 
they probably are not pneticnl1~- drpeilder~t on an;v ~miqne composi- 
tion of nnp l>:~r+tiui~la~~ I~etl. d \ p i ~ ~ i ~ . ~ n t l ~ -  the ~ l ~ ~ m s i t ~ :  nlp close to the 
uppermost limestone bed of the Tl'illang1ll~~- Ijmestone. ,it the time of 
the writer's visit in 1951, the Ion-e.r deposit corewd about 40 or 50 
square feet. X s~nnll solution cavity several %pet ill diameter and nbout 
8 feet long extentis into a, snmll cliff nenr the milin lo11-er prospect, and 
this cnrity containd a srilall amouilt of spongq- paligorskite. Mr. 
.Joseph Ibnch, the owner, ~.eport;s t h a t  originall?- the cnritg -+as nen,rly 
filled with this material, lnnt thnt IF  11:1(1 I . P S I I O T P ~  mast of it. 

The uppermost beds exposed nt the l o ~ ~ e r  deposit collsist of thin- 
bedded dnrk-crrlored sediment R I ~  rorli n-11irh ljof;sil.~l~ marks the con- 
tact hetween the TTTilIoughb;g lin~estone and m1 orerlyinr unit. 
Igneous dike rnok :~lsn crops out f i t  tlie tkposit. Pftli~orskite is in slnnll 
near-surface frnctures in bedrock and on bedroclr heneflth n. cover 
of soil. Rot11 the dil;~ nilil thc ftij:l~'~tlt lirnestoi~~ mntt~in c:~lcit,e 
I-einlets. 
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The limestone a t  the upper deposit strikes EJ. 30" E. and dips 30" 
SE. The rock is fairly mass i~e  white limestone ~ n d ,  like the rock 
at the lon*er deposit, is cut by calcite veinlets. The paliprskite here 
is 011 top of the limestone beneath the soiI, but it is not certain whether 
the mineral actuaxlly formed at this position or was carried to it by 
natural processes of transport. The inaccessible nature of the ternlin 
rendem it. difficult and somewhat h~zardons to work near this  deposit; 
this condition, co~tpled with the poor exposulw, and the fact that. most 
of the pnligorskite has been remo~ed, made i t  impossible to do more 
than examine the deposit, in n, rather sketchy fashion. 

The method of formation of the pnliporskib deposits is d l 1  not 
compIeteIy understood. Pmhnblp they formed both at the surface 
nncl in preexisting openings in bedrock; locally, the bdcimck has heen 
replaced or altered to a mineral with some of the physical cl~nracter- 
ist.ics of paliprskite. T h e  fact thn t both deposits are associated with 
calcite veinlets lends one to believe that there is some genetic con- 
nection between the caIcite and the paligorskite. Possibly the de- 
posits formed from :wendiag waters either nt  n tempernturn no 
higher than that, of normal near-surfnce gro~~ndwnter or nt only it 

moderately higher temperature. If this is in effect the method of 
forlnr~tion of these deposits, theti one csnilot expect to find npprecinble 
ilmoumts in bedrock except locally ia solution cavities and open 
f rxctmes. 

HydrotJ~ermnlly nltered rock is widespread along f~nult zones in the 
G1:lcier. Thy area. Most of these nltered zones contain no qnartz, 
but in x few that do, the quartz contains some gold. GenenlIy the 
altered rock weather; to n rust-red color owing to the oxidation of 
iron c i ~ v h n a t e  11-it11 it-I~ich the t~ltered zones nre nearly e~eryml~ere  
associated. A few of these altered zones have been checked for radio- 
active minerals, and some from the awa nenr Sandy Cove show~d t l ~ ~  
t l q  co~ltnin betn-eel) 0.001 nnd 0.003 perv~~ i t  IT3&. Thousands of 
these altered zones exist in tlw area, and p~~l) i l l , lv  only n. smnll percent, 
llave h e n  examillail by any petwn. The ~\-riter is of the opinion 
that  these rlltered zones nlerit somp prosp~ct ing, llr~ninly as R source 
of gold S I I I ~  silver, but nlsn for other e,lements, such ns urnnium. 

A zone of 1~;)rdmthermnlly altered rork more than x tho11~1nd feet, 
in diameter Iies on the west side of IT71ite Cnp JInl~t l tn ill nenr nll~ldas 
13tiy. The rock within the zorle has been profcmndly nltewcl nild now 
ron~ists of talc, qumbtz, :lnd pyrite. So I-nlu;~hle ore miuernls hn\-t? 
l)rrn detected, but illnsmuch ns the zone i s  Inrp nnti higllly altered it 
is pl-obabIy well worth prospecting. 
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