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ENGrnEYING GEOLOGY 
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near Katalh, Alaska, has been released Za open f i l e  by the Geological S w a y  today. 

The investfg~tian cowers an area including the route of the proposed highway 

from m21e 39 on the Copper Elver IIi%hwng, to Katalla. Pofh the geologicd proper- 

ties and the engineering oimractor~stics of earth m d t e r l d ~  in the area are 

discussed in this report, 

Much of the area is underlain by eredbentary rocke of Tertiary a&e OF meta- 
morphic and igneous soc!:a of ;we-Tertiary age, 8-ny of which are suitable for  road 
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terrace, bsach, fan, rneatiol;; sr.amp, and landsl ide  depoa-lts . The moudows, l and-  
slidus, ar;d swamps, are ma~!ikabie for road foundations; most of the other 
unconaoI.i,dated deposits vary ir: t h e i r  suitability for highmy foundations, although 
most of them are good I"ounr1at~onn materials except where they are poorly drafned. 
Eorrow material m y  be obtained from glaclal outwash, beach, and fan deposits .  

The report, ent i t led "ngineering geology of the Katalla area, Alaskai' by 
.Reuben Kachadoor*, - h e  -been pheed on open file a% tf w f o l h e h g  - G ~ O ~ ~ ~ O B Z -  . 
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E N G D I E Z R ~ G  G E O m Y  OF TEE UTAUA hREh, W K A  

BY 

Reuben Kach~doorian 

A geologicul examinetion of t he  Katalla area, Alaska, n s  made 

durfng the summer of 1955 at the  requeat of and in c o o ~ r a t i o n  with 

the Alaska Road Commiaaion. The &talla area herein  defined lies in 

the Cordova 4-1, A-2, B-1, and B - 2  quadrangles ( f ig .  11, and encom- 

passes m ~ t  of the area considemd aa the Katalla dlstrfct by pre- 

vious investfgatora. This report describes the engineering geology 

of the &tall8 s a ~ n t  of e proposed highway frm Mle 39 on the 

Copper River Highway to Icy Day, approximately 110 miles east of the 

town of KataUa. The eomphffon of thie highway aad the Copper River 

Hiaway f r o m  Mile 39 to Chitina wi l l  tie the Katalla aa8 Co*va araaa 

i n t o  the Alaska IIighway net and the Alaska Railroad. 

Previous investigations 

m v i o w  geologic work in the Katalla dipitrict vaa directed, 

primarily at investigations of oil and coal reeourcea. The Katalla 

d i s t r l c t  ae defined by Mlker (1951) If. * . extcnda f r o m  the valley of 

the Coppar River eastward about 40 miles to the western margin of 

Bering Glacier, an8 frma Kayak Islmd northward about 55 miles to 

the  eouthern f m t  of the Chugach ~ u n t a i n s "  , A sygrtematic investt- 

gation of this district was begun in 1[303 by 0 .  C. Martin an8 carried 

out through 1306, and in 1915 by Martin and other geolodsts of the 

Geological Survey. The most recent Znms-tigation of the KatUa 





di~trict w a ~ r  &one by D. J. Miller, D, L. Etos~man, and C. A.  Hickcox 

in 1944, and by Miller fn 1945 and 1951. The g m y  objectim of 

this investigatio~ was t o  obtain gsologtc information useful in 

apgraising the oil possibilities of the Katalla district. 

Premnt investigation 

Tbt praeent  geologic^ examlastion of the KatUa area was made 

by a Wologicd  Survey party consisting of Reuben KacMritwi  aud 

David D, gmith, geologiets; A. Peter Raupert, f ie ld  assistant; and 

Nelson C. Fellavs, bulldozer ogerator, who was assigned to the party 

by the Alaslta Rod Commission. !l%Ifi examination concerned itself 

chilefly with an engineedng geology hnstigwkioa of the area. 

Field mapping by the p8xty consisted of a series of boat and foot 

traverses during which geologictd infomation raa gathered and 

plotted on verkical aerial photographs of 1:40,000 scale, and trana-  

ferwd later tu a topogrrrpB3.c map of 1: 40,000 male. h a s  not 

visited on the ground *re mapped by reeomalasance from a light 

airpIm and pbtointerp~etatlon. The geology in amas mama by 

this method is le8a accum-be than those mapped by gmutld traverses, 

Areas east of the Bering Rfver, north of the Martin Ftlver, north- 

vest  of Ragged Muntaln, snB Fox, Kamk, Kraw, and Wingham Islands 

were not visited on the ground. They we*, hovemr, d s i t e d  by 

-in aad Miller and idonnation on such areas vas obtained frwe 

Miller (1951 and oral commmlcation). In addition, information and 

crittrla established in the a r e a B  trawraed on foot a d  by boat were 

uaed ta  extend the l l tho log ie  units into the above e a a  by a o t o -  



Pleld work 4 logfetic support; vere gmatly facilitated by 

the ampration of nua#rouls -eke Roall Gammisrlon emplayear. Of 

w i e u l a r  value rrar the cooperation of Iswrnnca C. Ho- aad 

Jmes V. Kaswn, Alsska Road &mlsaioa engineera. 

The moults of nrschanlcal analyses shown i n  this report are 

b d  upon tes t8  radt by the ValUez Pistrfct of the M a  Rodl 

Comirafon dl the OsoLoglcal 8urvey in knlo  mrk, California. 

!be n t a l f a  &sea lies on the south flank of the Chugach Mom- 

W n s  & $0 bomb8 on the vest by the Cogper River Delta, on the 

eaat by the B e f l a g  Glacier, and on the mouth by th@ G u l f  of Alaska. 

topogmphic features i n c l d e  roughly northwad-tmndlng mun- 

taias an& ridges interwrsed ~ 5 t h  lakes, glaciers, valleys, -8 ,  

anil broad lawland -as. About one-fourth of the map area coasists 

of m t a i n s ,  om-fourth of sea, one-fourth of tiaal lo~lands, and 

tha mmaining mm-f-h is ucrmgrisetl of approxiwitely equal propor- 

tiws of lakes, valleys, aa8 glaciera. 

~y)unta ins  rise abruptly from the lowland areas to a maximum 

elevation of &bark 3,300 fee* in the m a t e r n  part of the area (pl. 21, 

to 4,000 feet north of the Martin Rfver ( p l .  3 ) ,  and to 2,700 feet in 

the easkrn park of the ama (pl. 3) . 
Vegshtiotr 

TVlb mJor fLoral sonas are ragrsmted in tha KstaUa area, The 

e w t d  forast zone extellas from sea level to an agproximate elevation 



of 1,700 feet. ~ E U I  above this elevation have d p i n e  tundm rege- 

tation. Variation of vlsgetatloa within each zom I# controlled by 

topography, e x p o r n ,  &mintage, and underlying a o l l  and rock types, 

Within the coasta l  forest zone m s  (@) andl m e m e  {a) are 

c o v e d  d t h  graaass, ssagea, anB -1 colonies of shrubs. Willov, 

alder, and limited ptchea of Sltka  spruce or weatern hemlock are 

restfictgtl to higher g-4 bodering the water courses of the  -pa 

and mmUmm. Vegetation on the alluvial fans  consist^ of vlllm, 

alder, Bitka spruce, and weatern hemlock. On the fans in the! east 

and m s t  sldea of KataUa valley, vegetation is chiefly alder and 

w t l l o w  uith an occasional m%U. s a d  of spruce and h d o c k ,  The 

spruce aud hemlock occur in the better-drained upslop part of the 

fans. The undergrowth on theea f a 6  consist chiefly of devils club 

and ~ahwnbemy.  Spruce end hemlock, a% much ae 3 feat in d l w t e r ,  

are tbe dolninant trees on the fm that dlvtdes the Katalla Vaf3ey and 

Bering Take. Ibevilrs club, salmnberry, and s c e t t e ~ b  patcherr of ader 

and wil l#  S Q ~  the undergrowth on thls fan. Sitka spmce and weatern 

hemlock prebdmte in the denasr forests. They gror on the batter- 

&uined lwlmba and on the slopaa up to an elevation of 1,700 reat. 

Tha lmgest stanaa of spruce and hemlock occur on (1) moraines ( w) 
aad outwaeh (w) south of Kuahtaka Glacier, west of & t i n  River 

Glacier, sn8 swth  of Charlotte W e ,  (2) on bedmck along the Tmut 

Creek, md ( 3 )  along $he ahom betwen Redwood Bay -8 the mouth of 

h d n g  Mmr. 'Frats in theare areas are as much as 5 feet across and 

are- 3 feat in d i w b r ,  l%r: fomat floor is mantled by a thick 

gmwkh of devils club, saJmnberry, and blueberry. 



In the alptne tundm zone, e b m  timberline, the W r  slopes and 

almrrP5ts of the hiUs and mounhias are cowred by a thick mat of mom, 

sadgas, and herbs. Shrubs and atunbd mtka spruce and m t & n  

hemlock occur in shelWred 1 o c U t i s c  along the lower margin of the 

alpf ae e m .  Vegetation-free bedroc!r is corn I n  -as of very steep 

slopea and on the higher summits, 

The geology of the KatalLa area is shown on plates 1, 2,  3 ,  and 

4. The r o c k s  exposed in the srea consist of (1) metamorphic mcks 

a d  sssocia&d in t rus ive  rocks  af pre-Tertiary ege, (2) sedimentary 

mcks of T@rtf ary age, end (3 )  unconsolidated sediments of glacial 

tmd nunglacial origin of Quaternary ~ge. 

B e M  

Metmmwc mcks aqd fntmim igncow rocks 

The sedAmntary ma v o l c d c  mcks of pm-Tertiary a@ a n  

s l i&tly  to moderately mtarsophose8, and are exposed an (1) Ragged 

PbunMn, (2) aU of Wi- XrrLand except the e x t m  south&astam 

m, (3 )  bLWs of Fox md Whale Islands, and (4) i n  the  C h ~ a c h  

Mountafns mrth of the Martin River. The mcks oonaiat of meta- 

mrphosed s i l t y  and a* sedixents with penstone,  grayt~escke, m d  

minor amclunts of chert, limestone, und intxveive igneous rocks (Mnrtin, 

lm, M D r ,  1951). The rocks are complexly faulted, folded, and 

intensely jointed, The awilatone and gmywacke w msssive and prier- 

a l l y  fracture into blocks 2 to 5 feet across. Locally, however, timy 

fracture i n t o  blocks lees than 1 foot across. The gmenatom is 



maa&iw and, fstsctms into blocks 5 to 8 feat mrcrss. The ahales 
,' 

and slabs ham well-developd cleavage and bm8k inw thin rrlabs. 

Areas uadtsrlrrin by the metamrphic rocks of gm-Tertiary age 

rlll offer exceUnt  road fo-udationa. Because the rock8 are in- 

tensely jotnted and have vall-developed c l eavw over-bmeka@ may 

result in shalea and slstea if blasting is necessary for excaxation. 

SedAmentary mcks 

Bemataw mcke of Ta~iary age underlfe most of the K a m  

m a .  Thsy axtend from the base of k g g d  kmtain to the eastern 

boundary of the mappsd -8 md fmm the Martin River and Hartin 

River Glscier south to the Gulf of A l a a s ,  They also crop out on 

the wrest oi& of Ragged Mountain. The seilimntary rocks consiat 

chlefly of sandstone, ahale, asgillita, arkosc, s i l ta tone ,  and con- 

gkmwm~te ( ~ ~ e r ,  1951). Miller has ~ u W H d e d  the  r o c k s  into sev- 

eral nlsmble ualtrm. Sime the englnecrtag cbarPrcteristlca of most 

of the various units are esssnticlSly rimilar, h m v e r ,  the  sadi- 

man- mcko am conaidend as one unit in this report. 

Tbe rock@ of Tertiary age w e  loca l ly  mta~aorphoscd in a m =  

of contact w i t h  the mtamrphosed w d b e n t a  of gre-Tertiary age. West 

02 Ragged kuutain (gl. 2) the &stone is massive, b r d ,  fine- to 

medi&-@ned md interbedded w i t h  n r @ l l l t s ,  siltstone, and con- 

glomerate aontaining cobble@ and boulders. Ih the ama bstman bfasrtin 

Lake md Bering W e  (pb, 3 snd 4) the mcks arc ehale with minor 

amounts of mudatone, sfltstons, and claystone and --grained c a -  

cartow mntbtona i n t t r b e t h d  w i t h  shale an4 siltstone. The rocks 



exposed on the norkhast shore of Bering W e  a m  chiefly coarse arkoscr. 

Wsiw, thick-bedded medium- to coarse-grained sandstone interbedded 

with fine-grained thin-bedded sandntone i s  exposed at S p l i t  Cteak south 

of % W e ,  On Burls Creek ( p l .  11, east of Katalla, the m k s  are 

chiefly massiw g a y  shale and aseociatcd dense, marrsive glaueonitic 

sandstone, tuff, md volcanic breccia. 

The thick-  and thin-bedded sandy and sha.ly sedimants locally ham 

jolnts 4 t o  8 iuchas apart. Mare  carnmody the joints in them wcke are 

spaced 2 to 4 feat apart. 

W a c c e  underlain by sedimentary rocks are w e l l  drained and will 

offer exeeuent mad  foundation^. ~ c d y ,  owr-bl.eakage during bl - t -  

ing all occur in the thin-bedded units of this formation. 

With the exception of glacf al oUewa8h (Qo) m d  glacial mo.saine 

(Qm) , the omconsolidated & p e l t s  in the Katalla area are of m n g l ~ c i a l  

or igin .  Outwash and moraiml complexes arc mstrtcted to areas *thin 

5% d l e s  of present glacisrs. The nongLacial ssdbenta,  however, vary 

widely tn ccmpsit?en an8 are ~ c a t t e m d  thmugh~wt the  K a t a l l a  arsa. 

a d ,  l ~ ~ ~ ,  and gmund momines 

End, lateral, and ground moraines (Qm) cmmn In the Kush- 

taka W e ,  Charlotte WE, and the Martin River amas Ipls. 3 and 41, 

Kushtaka Lake is damad by 8 large, well-devtlomd end moraine ap- 

proxfmately 190 feet high. Another well-developed end moraine re- 

a t r i c t s  the Martin Mver channel approxhately 2 miles weat of the 



m i a  Rimr CrWier, Humemu& m e r  1abm.l mrdmo occur on C b  

high mlopas of thn munWna between Kwhtakr d m l o t t a  =ma, 

Tha mrarld om@sen are w a s  o f  mu& togography coneistfng 

of ritlges 20 t o  100 f8et high, aapsrated by mules and undrainmd Ba- 

msslons. Ilsftle holes r u n g  fmm shallow p a - l i k e  deprutsnionn 10 

feet bnsp mnd 100 feet w l i h  to s t e e p - U d  pita 50 feet dmp aad 100 

to 500 feut across ars c-a. W a n  am o-n in ths kett le  holes 

and tn deprarsiona W d  by till that valr plaatemd at the 0- Of 

mviq lea, or b q m d  without reuorking by meltmter at the miat vbstr 

1- f i m u y  gptlted, 

?hd aad Utsral muraine c m e x m m  mra fo-B at the irontsc srrd 

s1d.e of &melam, The larger r i w s  nay mprsaent (1) material p l m d  

ug durilyl wrtodr when fbe glacier8 mrr, expanding, ( 2 )  mahric3 dumpsd 

without muoh mumrung by mltwater, wd (3) waterid dumped during 

pariods vlmn the glaciers rrem meecUng. m a r  aaPd and gmml hillocks 

consist of mtufial washed in to  tunnels azld craPaessa along the mrgina 

of tb. h e .  'Iha kettle holes mprsannt ths ritss of Isolated Ice bloaks 

that meltetd rray -thin the mordnca or mrtltad away e r  being b u m d  

in gram1 by m1twntur stmema. 

Sanay till 1s generally the pradmnaat mterfal catrrprisiw mraine 

amplaxerr, u d  80138itstn of 35 to 70 gsroeut g m l ,  25 to 50 percent 

sand, mad loss than 6 perrcent silt am¶ thy (fig. 2, m a  D &nd E). 

It fa  prseent nrsrywhera In the mar-r at dapth, sad empa out at the 

surfwe In long, wth r*idgea that are thQ dominant element in tbm 

h n m J  w m p h y ,  Tbc dmlmnt expomad mataria1 of the d m  that 

d m ~  tha amhem part of Kuahtaka rsks, hmmmr, 1s not ~ a l y  tfll but 
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consi~ting of cobblee and boulbrs. Boulders up t o  10 feet aoroas 

cmmn and a boulder 25 feet across was &a&. Sandy tfU may be pm- 

&ant at depth. 

Rocks in We wrrahal complexes consist chitfly of sub-angular to 

angular cobblae and boulder6 of gmmite, sandstme, metamarphic rocks, 

and ~ l c a n i c  mcke. Mat of the larger 't>oul&re are granite, 

The ouhr margins of the end end Zaterd morainas am gentrally 

w e l l  drained and rn relatixely favorable am- for mad bullding, 

uhQm considerations of' grade8 and d i w n t r  gemit. 

Out- (Qo) l a  glacial d t b r i ~  that has keen reworked and depooitad 

by mltvater ntmams. It conaints of Well-sorted r h  and -vela, 

cornmod3 atrattfied. h a a  of m t w h  large enough to be mapped sup-  

rab ly  ars found weat of the W i n  Rimr and Bring Wrar Ql.mier#, 

north atla south of' KuBhtaka M e ,  and 8011th of &-let* I d a .  The 

swffc ia  swamp (@) and a w i a l  sand ( ~ 3  degosite east of tha 

Birlrrlq River ntay be undsrldn by ou-h bsgosits. 

Topagraghy rinderlaln by outwash is chara~tarieed by nearly f l a t  

sllrpacsa with local mUef of 3 to 15 feet consisting of low tscarp- 

mente , b m  , anB males ~rarklng tht courses of ancisnt atmaat chammls. 

Th. matwash dQposits are a h d l a r  to, but canrsrr than, the modem 

a ~ l u v l m  (QBB) m nasrby &re-. They eanaie  principally of about 

65 pcrcent wall-rounded pebb1~-cobble gmv.1, 30 mrcsnt clean waahad 

&, and lcsn than 5 parcent silt and elex (fig. 2, c u m  F). 

Dmlmqp conditions wary widely in ou-h m a s .  The outwash is 



erne and pemable aad thue pneralZy has good m n a g e ,  m y  of the 

outwash areaa, hmvur, ham low gmdientr aad em indsnted below the 

aurmunaing termin, themby collactlng drainage from large a;reaB. m(f 

margins of the outwash plains a m  gtnerally marahy or swampy. 

Amss of valldrerined outmab offer good road foundations for high- 

ways and will yield arPall qunntittes of b o r r o w  =fierial. - marshy, 
poorly drained nrarglna of outwash plldna W l l  offer g o d  mad taundatiom 

if adequately Wried. 

Terrace d e p e i  ts 

Termce depasita (3)  confined to t h e  m a t e r n  portion of the 

KataZla area. They occur (1) w e s t  of the tuwn of bta l l a  (PI, 21, 

(2) dong the aouth and *a t  flanks of Ragged Mountain, ( 3 )  met of 

Martfn Uke (pl. h )  , (4) on Fox and Whale Islanda, and (5)  fn a 

area no& of the &*in River on the  vest flank of the augach bun- 

tainrr . The terraces an Fox and male Islmib, weat of Katdla, and 

along the southern mil m a t e r n  maran of Ragged Mountain v e x  famed by 

wave action. T e r n a s  north of t he  k r t l n  River and =st af Martin W e  

may have formed either by wave action OT m y  be t e m e - l i k e  sudacea 

dlemloptd by glacial scouring. 

The terraces are in Large  pa^ mantled by m p  d madow -site 

3 to 10 feet thick. The %errme w e t  of Martin W e  is complstely c w -  

*mi¶ by meadow depsits  3 to 6 feet t h i c k .  ~ a s u w d  thick~~esaes of tar- 

race deposits ran@ P m n  3 Ptet w e a t  of K&aSla to 46 feet on Whale Islmd. 

Sedimcntn comgrlsing terrace &l>osite consist of about 35 to 55 par- 

cent angular to rounded aravel, 20 to 54 ~ r c a n t  sand, aaB 7 to k~ per- 

cent ailt or clay (f l g  . 2 ,  c m  T-T ' ) . 
T e m t  deposits a t  most places am wlaU dmined and fill offur good 



mad fouda t i ons .  Wefit of Mzrtin M-e, huwver, the mantle of madow 

dqmsits, concistily; of grasses, sedges, mosses, fine B M ~ ,  md silt, 

s h o U d  be xrmvcd and the terrace depoeito; expesed before construction 

of the hi,;l-lmy, 

Beach  deposit^ 

ALI constructional shoreline degoeita, built princigally by the 

vork of waves md 1% ahore currents, and c o n a i ~ t i w  of sand, pebblea, 

and boulder@, are considered as beach &positc (wd) in this *port, 

Under beach dewaita are discllssed ba~ricr bcmhso, spite , Say-mouth 

bnrs, and 2 a ~ p . t ~  fcrelands. 

I ' rad t ;  Island, a burr ier  beach, was 3%-med by waves breakins scme 

&!strLncc af2cho1-e on the ~erkt3y shelved ofr ' sbre  area. The mves churned 

qp t h e  ~mtton smd wd l~ullt the i s l u l d .  Barrier beaches and aand barn 

consist pdncipn22y of cowme- to fine-grained s a d  with minor amounts 

of p b b l e s  , 

Okalee 6pit, Softuk br, and the spit at lW+dl.la Bay, are being 

formed by zurrents flowin, ib E, nortlzrfcstc~ly di rec t ion  u ~ c ~ ~ d  bedrock 

hectdlmb ( ~ t r v e  Point, Poi:rl; Martin, and the Buckling Kills, r e a p x t i l r e l y )  

and tail-of'f i n to  deep wdtcr. 

As the  spits and barr ier  becch~?scuntinmdta grow they nearly or 

completely closed khe entrance to btaUet %y, thereby fomiry: n 

bay-muth bar, Several a s t i n c t  f o m r  bay-mth bars w ~ s e  noted 

in ICatnLls VUcy. Tne oldest bay-mouth bar In the valley i s  approxi - 
mtsly 4 ~ i l e s  no-_rth of the spit now developiq at the noutih of the 

W e y ,  me~fore ,  the bay t r t  one tlm extended into 1atal.k Valley 

at least 4 d l e s  and the demlopwnt of a seriea of spits i n to  bay- 

muth bars has forced the bey to its gresent location, Bay-ma 

bars in K s U a  V U e y  vary in cwapositian Prclm about a percent 

g r ~ v e l ,  30 gercent sand, and Lese than 2 gercent silt and clay at 
13 



the ha@ of the W e y  to about 10 Wrcent gr?aml, 85 psrcent saxl8, 

and l a s a  than 5 p m n t  silt or c lay  at the ~0011th of the vaLlety 

(fig. 2 ,  C-8 A and B ) .  

P a h  Polnt , south of the t o m  of UataUu, is a cusp* f omland 

f o m d  by curran* fma K a W  Bay and fmm the direction of Martin 

Ielan&. The mint was built at a thw when K a U  Bay e n d e d  

fwtber fato the ValJ-ey, A t  the gresent t i m e  the ;polp,t i a  

bshg 8-d by c m n t  a t  is b a d i ~  t b  agit WmS8 &- 

'Bay. 

3ewh degoslta generally merU-fIrdned a d  will offer excel- 

lent d fouudatians. The coarser dvposits generally lack binder 

xmbrial. Locally, hmcwr, exccumnt borrov =*rid. m y  'be obtdwd, 

From AaLm Polnt no- .t;o 8 p i n t  a m t s l y  thme-aighths Irf s 

mile south of K B t i s l U  the beach in being a m .  &ally, tbs b a a  

has been out back aa eatlmate8 1.00 feet in t h l s  asaa wtthLn the pa& 

50 mars. bre c-y, hmmer, the beech has rstmated beman 

25 and 35 feet in thin spaa of 50 pars. Elsewbra in the I b t U  

ama amsfon of the cocp8tlfne l a  of much W e r  mgnitude. 

A l l w i e l  fan d e p e i t s  

Mut~erous Udal fans (@f) occur In the K a W  m a .  Exbnd 

siw areas of fans o c w  (1) on the l e a ~ t ,  south, snd west slogen of 

tbe m o m a s  bouading H s W  Valley, (2) butween V a U s y  

Iaks, and (3) south of M i #  W ,  W a r  fan# ham 

bmlcmd along -, Burls, Mary, hffy, Mck, Btillwster, mnd 

sb*rd k k m ,  



The fane have mlatArely lit- =lief aad 8-d only a fev 

inches hSgh&r tharrz their stman chmmla. Tmncbns a few feet &np 

rrpment old absndond s t m m  channsls en4 chmels oocuptle8 only 

during ilmb. The heads of the fans a m  generally w s l l  drainad and 

the wabr table l iba  10 b 15 feet below the d w .  A t  the toes, 

however, numemufa m a w s  occur and maadown a d  tpyampe a m  c m .  

A U w l a L  f ~ s  c9nsist of inte#ingerlng hnsms of claan rPaahad 

g r a a l  BnB s d ,  w X t h  occasional cobbles, The am- gmin size of 

the d e g ~ ~ l i t  dmam8868 w i t h  Incmersirrg dislanae fxom the 8 1 0 ~ s  or 

gourcea of the msrtmrflsl. The am- grain size of fan dqosits 

oonsiats of app-tely 55 percant e;rawl, 43 percant smd, and 

2 pmnt d 2 t  or e l l y  (fig. 2, c u m  63. 

A33udal fm artas w t l l  offar generally g o d  foudation for 

high my^. Marshy en8 swampy areas occur at the t w a  of the fans, 

when the rater table intersects the nurfam.  Buuh arerre sbauld i>e; 

avoided and the road allgnmnt placed further ygslop on the fan, 

Occasional &cal  channel changes ahould be ant lu ipaW on alluvpel 

f- a- aa8 f O 1 1 m i n g  flooc¶s* 

Selective boxrWling on al l&al  f w  will yield sufficient usable 

and -p1?l for fille. The degth fl borrcrv gits wIU b control- 

W by the umtur table end W t e d  to a few inches at fhe ta of tM 

fons t o  10 or 19 fmt at t b  head of the i w .  

kadar deposits 

-nsim of meadows (mkegs) occur (1) l o  tbsr m t u a  

V U y ,  ( 2 )  mrst; sad eoutheast of W i n  bke, d (33 Uong the 



aouthem -gin of Ragged Mountain. IbmFL7t 9catW~ed madow ocw 

locally on t&e uppr a l o p s  of the m-urbdns. 

m d o w r w d r l B i n b y 1 % 8 f m t & s - ~ k r t r l W w &  

g~arss&rr, sadgaa, mmncs, fine sand, and silt. Although they a m  

wry nBmrMnt and gemrally dry on the surface, Local 8Wmpy am- 

are abundtrnt in the 3 . w - w n g  mtadow8. Dctsp, atwg-si&d KWU -la 

ass characteristic of the xmadow m a a .  With tazs exception of thorn 

on the mouuUn erlopss, W madow8 are @=rally unda rMn by 3 t a  12 

f-t of aand end. gravel. The madrrws on the high m u p a n  -8 arc 

undkrlafn by bedmck . 
&adow8 m! ? o m &  in goorly dmlntd amaa and occur (1) beMnB 

b a y a t h  bar8 in KatcLUa Valley, (2) on beach tamaces Uohg the 

southern margin of Raggad Mountadn and m e t  of w i n  Cake, ( 3 )  on an 

Uwlrrl. fan a o u t b m t  of W e n  Ialte , and (4) overlying bedireck, on 

high m u t d n  slams. 

h l a a  of meadow a m  uarruitable as rod foundation. If road 

eonstmetion across such ma is unavoidable, the grasa, wdge, mae, 

fine a d ,  and silt ehouXd be mnmved befors con&ruatlon of the high- 

way. !t%e madow deposit =st of -in m e  r-a from 2 t~ 5 feat  in 

thiakmss and ahould bt p r ~ s p e c k d  thomu&y if the hfgbay a g n -  

mretnt is t o  cross t h i s  m a .  Although the abstlaoasd railroad g m h  

cromr+s s h n s i v e  -as of mebaowts in K n . U  V U u i y ,  the htgbvay 

a l i m n t  should not be placed ih this m a .  Bera the am- b p t h  

of .t;h& madow dnporits i a  at lsaet 8 feet. 



b g a  swamp (Qs) are scattered tbm@mt t h  K a W  area aad 

are cspcfdly  abtmbnt [I) south of Kwhbk~ Lake, (2) scutb .of 

Bering Hmr, and (3) wwt of the Hartin River Gbier. The m=p 

chiefly overlie amas of outwash a d  madow depsits spd rarely 

occur in poorly dmdmd w a s  of 8 3 1 ~ d .  fan deposits (-1 and 

alLwlal ssPd (~rrrr). 

The featuxles, coneidere8 d mappd IM -8 in this repo1-t 

consist of large ma8 in which M a a g e  is i-mpeded so that the soils 

arc aaturmted thmugheut %he year, a d  lw-1ySng coastal  areas oc- 

cmsionaJ2y inundated by the highest tide. Gtmding water a few inchea 

4eep covers much of the surface, Mimy weas mpped as swampa do not 

@nerally contdn ony e t 8 n d . i ~  mter, They do, howemr, becam 

mrerhy and contain water 2 to 3 inches deep after a f e w   day^ of rdn, 

Therefon, such areas am canafdered and mapped w svsmps in this 

mp*. 

Ehmp deposits consist  of peat, mck, an8 silt generally RG much 

ks 3 feet thick, West of the W i n  River and Mrfng Glaelers, manpa 

m unde r l a in  by a-sh  sand and gmml. Elemhere they are mbr- 

b i n  by madm depoafts, d l u ~ L = I  s m ~ ,  anB alluviel fan d e p s i t s ,  

8vampy arc- fall Into three categoflea aa mad foua&ation: 

(1) swampa underlain by outwaah sand and gravel will gemray  offer 

fair road founbt lbn ,  if adequate drd~age can be p d d e d ,  (2) thoae 

un8srlda by all-al sand niU offer poor to f a r  foundation, a d  

(3 )  swamps that mrl i e  madow deposits will offer poor foundat ions, 



Intensive grospcting should be conducted to determine the thick- 

nese of the p a t ,  mck, and silt and t o  establish the underlying mate- 

flak if m y  arsaa are to & crossed by the highway alignment. 

Exbnaive areas of U u v i a l  sand (Qas) underlie the  flood platas of 

(I) tho Gaadll, Nichawak, and Ucriug Rdvers west of the Bering Glacier, 

(2) the ibhrtin Rimr v c ~ t  of the Markin Riwr Glacier, ( 3 )  the Cogper 

River Delta, (4) the K a U a  River, and ( 5 )  Ghepherd Creak that flows 

lut~ 2erlng W e .  U e r  areas of a l l u v i a  sand deposits occur along 

the nmrous  tributtwfas of them rimro. The flood plnim underWn 

by alluvial sand are nearly flat, mrshy surfaces, crosmd by a fcw 

windha slou&s md minor e t n i m s .  Wcs, meadm, and swampa a m  

cammn. 

The L L u v i d  s a d  f lood plains of the large g l a c l c r  rivers (the 

G m d l l ,  Xichnwak, Bed=, C o m r ,  and ~ k r t f n  Rivers) and Shepherd 

Creek are 1 to 10 feet t lulck and consist of clean washed f ine-  to 

coarm-grained send In-rspersed witn gram1 bars. The fine- to 

cows@-grdned sand is mderl&n by an unknown. thic?a.ecs of smdy 

grawl. Duria~ constmction of a ~ e g w n t  of the Copper River IUghvay 

ia similar &posits =st of the Copper River, the U e k a  R d  Con- 

mtsslon engineera state t h u t  aa much as 30 feet of gravel w a s  en- 

countered beneath the alluvial sand, It f s reasonable to ass-, 

therefom, a t  ti' thickness of sandy gmml undarlylng the alluvia3 

sand f h d  p M n s  of the Wdi1 River, h'ichawak River, Bering River, 

Copgar Xver, Clartin River, and Shepherd C-ii is oP the same omhr 

of w>it&. 



The sand flood plain8 of the *a Rimr aod minor 

stmame are 3 t o  19 feet thick a d  cowist chiefly of fine- to 

coaree-Wncd m d  With Ttdmr munt6  of silt.  Gram1 was n o t  

obsamd in the sand and silt. These flood p l a n s  are generally 

m4erlain by fine sand and silt  of W n m  thicknaos. 

Areas underldn by ;RUuvlaJ. sand degosfts vary tn dmlnage 

f m  poor to fair an8 d s o  vary Prom poor to fair ss road foundations. 

The flood p l d n e  of the WM1, Nic)ttnrak, Berlng, Cogper, and Martin 

Rimra, and of Shepherd Cmek vi3.l generally offer fafr rod founda- 

tions beaause they sre underlain by sandy g r a d ,  flood plafns 

of the Katalla Rimr and the &nor t f lbu tary  st=-, wil l  offer 

gemrally poor, with locally fair areas for road foundations. Them- 

fore, if aman of Umal. sad depaaits a m  to be crossed by the 

highway, intensive proepecting of thf s & p a i t  should be un&x"t&&n. 

Talus  

Talua deposits ( Q b )  are found along tbe front of the m0un;alns 

and in the steepwalled v6lleys r l t h i n  the nou11tmUs. Large taus 

depoaits occur on the east flank of w d  WuuMn, 

T ~ Q  ta lus  conlrlsts of loose' mck pried fm bedmck cliffs by 

frost action aad o#ur mathering procesms, and a g o s i t e d  as aproaa 

an8 cones on tha  gentler slopes below. 'Phe angular uneorted blooka 

range fm a few inches t o  10 feat or mm In dissmetar. Soam of the 

talus dbposfta rsach thiaknesses of as much rn 50 feet. krc corn- 

m y ,  h v e r ,  they a m  25 to 30 fsat thick. 

Talus deposits a m  genemlly Wavorable arsaa for highmy 

conatructim becaw o f  their steeeg surfact gradlmntr, Furthemom, 

talun -sits m y  be in a atate of dalica* equiltbrium and may 

demlop W g u - s c a h  slunpa and slides if dleturbrd. The talus 



b p o s l t  dong the eaat shore of biartixr Laka i s  cmphtely stabuizlsd 

and fs mautlca by s Wak &muth of vegetation. 'Pbn tMckahss of 

this tam i n  m o v n  but is bellewtd to be only 5 to 10 feat  W o k  

an& lady as lauch as 15 feet t u c k .  Lare blocke of talus debria 

u u r ~  not noted. Further examination of t h i s  area for gosaibls rotad 

location rhould be made. 

Talus deporita camrmonly contain abumbnt coarse material eatable 

for use an rigrap. Ta lus  xgay have to be cntsbd, however, if used for 

fZ11 in oonstruet iq subgmdes . 

large landslibat3 (-1 have developed (1) dong the east flank 

of Bagged %~11tab, (2) north of the Hartin River on the south Plank 

of the fiug&ch Mountains, and (33 on the east flank of Charlotte 

R i d g e .  Ruutemun d l e r  sU&s are scattered throwjmut the f C a t U  

area. 

With the exaaption of the large alfde on the east flank of 

Charlotte Ridge, a51. the large ltandaUdes twe in the metamrphoerab 

sediments of prt-Tmrtiary age, The amaller elides m e  ta c ~ m m ~ n  fn 

the stmdstonea and shales of Testiary age as in the rock6 of pm- 

Tertiary age. 

Are= of lsndelidea are subject t o  &lMtional a l id lng and thua 

are unsuitable aa road foundattion and should be avoided. 

*~w8li8ns 

During the 1955 s m r  f ie ld  Baaeon auakmus anavalidsm vmm 

haard In the btU area. Plels Ummn, m meideat of KataUa, 



mp&sd (psraonal colrmnmication) that eaml ides  are abundant in the 

m a  and occur -st frequently during the late spin,- and early summer. 

He stated that the largest slides occur on the east elope of Ragged 

Wuntdn and on the m e t  slop? of the muutaln~ f o d n g  the u80tQrn 

boundary of KataU.a VaUey , 

Are- that me eubdect to saawslides are di~tinguiehed by slopes 

aowklning chute-like soara, vegetation-free slopes, and slopes sug- 

porting ralatively young wqptation. Such areas should k considered 

an& evduated in the location of the highway aligment. 

The KataUa araa lies i n  a seismic zone of mjor ac t id ty ,  

M m t e  and severe awthqwkes have been reported in KRtaUa, in 

C a d m a ,  met of KataU.~, and at Yakataga, e-t of KatUa (~arr and 

Martin, 1912) . On May 14, 1908 an ewthquke vith an iabnrrity of 

V J X  on the Rosei-Foml s c d e  was  raporteb with l t a  epicenter at 

&tall&, T a m  and -in report the description of the earthquake 

-n from t h ~  ~ a t c i ~ a  ~ e r a l d  ( h y  16, 1908) as f o ~ o w s :  '% earth- 

q&e shocks, oacumlng In quick succession at l l : W  o'clock Thursday 

night, mt emry b u d l n g  in tawn rocking, -4 hvnitum about 

m, hocked dimhem from shelvsa, and cauesd numy of the wple in 

tawn, m y  of whm~ bad ret ired,  fm tskt to the a tree ta .  

According to the srtatemnta of a number of puple, the &oeka, of 

which -em wars W In -st inmtaneous  suoauasion, laat& fmm 

10 to 17 secom. Ro was done. TIE shoeks wcm a c c m p d a b  by 

a Pibratory =tian p x ~ t t y  marly naxlth aad 8011th. In the B e d d  office 



the rnachinary tan4 fixtums m p d  garcepltlbly, -18 the building 

rockQd a ~ i  if it had been struck by a c ~ l o n e . "  

Recent earth m m n t  in the are8 I s  indicated by 30 feet d i a -  

placement of the talus depasit~ along the fault on the eas*rn flank 

of Ragged kuntain ( p l s .  2 and 4). 

Recwmnce of swthquake~ of intensit ies  as great as that of the 

lw earthquake is gmWla In the K8-a maren, Therefom, man-- 

structures in the mea should ba made earthquake rssistant. 
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