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ENGImERING GEOLOGY BEARING ON HARBOR SITE SEUCTION ALONG 

THE GULF OF ALASXA FROM POINT WHITSHED TO CAPE YAKATAGA, ALASKA 

by Reuben Kachadoorian 

ABSTRACT 

An analys is  of the  known geologic f a c to r s  i n  the Point Whitehed-Cape 

Yakataga area, Alaska, ind ica tes  t h a t  the  most su i t ab le  locat ion f o r  a harbor 

t o  be excavated by nuclear-device techniques i s  a sect ion of coas t l ine  from 

Point  Martin t o  the  town of Kata l la .  

Three s i t e s  se lected i n  the Point Martin-Katalla a r e a  a r e  indicated on 

p l a t e s  5 and 9.  S i t e  1 a t  Point  Martin i s  underlain by t e r r ace  gravel  over- 

ly ing sedimentary rocks of Ter t i a ry  age. The s i t e  is  protected from south- 

e a s t  storms but not  from southwest storms. Longshore t ranspor t  of sedimezts 

i s  t o  the  west during high t i d e s  and e i t h e r  lacking o r  t o  the  e a s t  during 

low t i d e s .  The 60-foot offshore contour i s  within 1 . 5  n i l e s  of the  s i t e  and 

the  30-foot offshore contour i s  within 0.4 mile.  

S i t e  2 at  Palm Point  i s  underlain by beach gravel, t e r r ace  gravel, and mus- 

keg deposi ts  t h a t  over l i e  Ter t iary  sedimentary rocks. The s i t e  i s  protected 

from southwest storms but  exposed t o  southeast storms, which a r e  t he  major ones 

i n  the  Point  Whitshed-Cape Yakataga a r ea .  The beach a t  t h i s  s i t e  i s b e i n g  

eroded ac t i ve ly  and t he  sediments a r e  ca r r i ed  offshore by waves t h a t  break at  

r i g h t  angles t o  the  beach. The 60-foot offshore contour l i e s  within 2 miles 

of the  s i t e  area;  t he  30-foot offshore contour i s  within 0 .3  mile ,  

S i t e  3 a t  t he  town of Ka ta l l a  i s  underlain by beach and t e r r ace  deposi ts  

overlying Ter t i a ry  sedimentary rocks. This s i t e  o f f e r s  b e t t e r  protect ion 

than e i t h e r  of t he  other  two from southeast and southwest storms, Longshore 

t ranspor t  along a s p i t  e a s t  of the  s i t e  has f i l l e d  the  Kata l l a  River channel 



t h i s  s i te  would be much grea te r  than a t  s i t e s  1 and 2. The 60-foot offshore 

contour is within 3.5 miles of Katal la  and the  30-foot contour within 1 mile. 

1 INTRODUCTION 

The immense explosive energy concentrated i n  modern nuclear devices i s  

capable of creating a c ra te r  t h a t  if  properly located can f'unction a s  a 

deepwater harbor. From a l l  indications it appears t h a t  t he  construction of 

an a r t i f i c i a l  harbor by nuclear techniques would be much l e s s  expensive 

than by conventional explosives and earth-moving equipment. 

I n  the  spring of 1959 the  Albuquerque Operations Office, U.  S. Atomic 

Energy Commission, requested the  U .  S. Geological Survey t o  make an evalu- 

a t i on  on the  bas i s  of known information of the geologic and oceanographic 

fac tors  relevant t o  the  select ion of a harbor s i t e  along the Gulf of Alaska. 

This report  is based on exis t ing published reports of the Geological Survey, 

unpublished reports  i n  the Survey f i l e s ,  and the  analysis  of v e r t i c a l  photo- 

graphs and c b r t s  of the  U. S. Coast and Geodetic Survey. Most p a r t s  of all 

the  area  included on p la tes  2, 3, and 4 have been v i s i t ed  on the  ground by 

Survey geologists . 
The harbor s i t e  i s  being considered by the Atomic Energy Commission 

because of the  pos s ib i l i t y  of developing the Bering River Coal Field, and 

because no harbors ex i s t  i n  the immediate v i c in i t y  of the coal f i e l d .  

A 140-mile s t r i p  of shoreline between Point Whitshed and Cape Yakataga 

( f i g .  1) w a s  selected by the Geological Survey f o r  the study. Point Whitshed 

i s  the  western terminus of the investigation because there  i s  a harbor a t  

Cordova, about 8 miles northeast of Point Whitsheds Cape Yakataga is the 

eastern terminus because of economic considerations such a s  t h e  construction 
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I 

of roads from the  proposed coal f i e l d  development. The three  possible s i t e s  

indicated on p la te  5 were chosen chief ly  because of geologic and oceano- 

graphic f ac to r s  such a s  offshore topography, the  engineering charac te r i s t i cs  

of the  bedrock, the  di rect ion and magnitude of storms, and t o  some extent  

because of possible economic considerations such a s  construction of roads. 

GEOGRAPHY 

Only two permanent towns, Cape Yakataga and Katalla, e x i s t  i n  the  map 

a rea  from Cape Yakataga t o  Point Whitshed. Cape Yakataga, located on the  

extreme eas tern  end of the  map area, has a population of about 25. !The 

town of Katalla,  located approximately i n  the  middle of the  map area, can be 

considered a ghost town. The population i n  1955 consisted of a family of 

four, a man and h i s  wife operating the  CAA repeater  s ta t ion ,  and M r .  Nels 

Larson, a longtime resident of Katalla.  The author does not know what t he  

population of Katal la  i s  a t  the  present time. Crystal F a l l s  and Point 

Whitshed, located at  the extreme western pa r t  of the map area  are  occupied 

by 25 t o  30 people only during the  f ishing season. It i s  not known i f  any- 

one occupies these locations during the winter months. The town of Cordova, 

8 miles northeast  of Point Whitshed, i s  not i n  the  map area  and has a 

population of about 1,200. 

Topography 

The Point Whitshed-Cape Yakataga area  l i e s  on the  south flank of the  

Chugach Mountains and i s  bounded on the south by the Gulf of Alaska. The 

major topographic features  include northward-trending mountains and ridges 

interspersed with g lac ie r s ,  lakes, valleys,  swamps, and broad lowland areas .  

The mountains r i s e  abruptly from lowland areas t o  a l t i t udes  of 4,000 f e e t .  



Two la rge  g lac ie r s ,  the  Bering an8 Martin River g lac ie r s ,  occur i n  t he  area .  

Vegetation 

I Two major f l o r a l  zones a re  represented i n  the  Point Whitshed-Cape 

Yakataga a rea .  The coastal-forest  zone extends from sea l e v e l  t o  an a l t i t u d e  

of approximately 1,700 f e e t .  Areas above t h i s  a l t i t u d e  have alpine-tundra 

vegetat ion.  

Within the  coasta l - fores t  zone swamp deposi ts  (QS), muskeg (Qm), and 

a l l u v i a l  sand (&as)  are  covered with grasses, sedges, mosses, and small 

colonies of shrubs. Willow, alder,  and l imi ted  patches of S i tka  spruce and 

1 western hemlock a re  r e s t r i c t e d  t o  f a i r l y  wel l  drained ground bordering the  

water courses of the  swamps and meadows. Vegetation on the  a l l u v i a l  gravel  

deposi ts  (Qag) cons i s t s  of willow, alder,  S i tka  spruce, and western hemlock. 

The undergrowth i s  devilsclub and salmonberry. The l a rge s t  s tands of spruce 

and hemlock are on moraines (Qmo), outwash (Qo) , bedrock along Trout Creek 

( p l .  3 ) ,  and along the  shore between Redwood Bay and the  mouth of Bering 

River ( p l .  3 ) .  The f o r e s t  f l o o r  i s  mantled by a th ick  growth of devilsclub, 

salmonberry, and blueberry. 

I n  the  alpine-tundra zone, above t imberl ine,  the  upper slopes and sum- 

m i t s  of the  h i l l s  and mountains a r e  covered by a th ick mat of moss, sedges, 

and herbs. Shrubs and stunted S i tka  spruce and mountain hemlock grow i n  

shel tered s i t e s  along t he  lower margin of the  a lpine  zone. Vegetation-free 

bedrock i s  common on very steep slopes and on the  higher summits. 

Climate 

The climate of the  Point Whitshed-Cape Yakataga area  i s  characterized by 

heavy r a i n f a l l ,  cloudy weather, and low summer and moderate winter  temper- 



I north  of Point Whitshed, and the  CAA s t a t i on  a t  Yakataga approximately 3 

miles west of Cape YakrCtwa (p l .  l), are shown i n  t ab l e s  1 and 2, respectively 

(u, S Weather Bureau, 1956). 

GENERAL GEOLOGY 

Onshore geology 

The rocks exposed in the Point Whitshed-Cape Yakataga area  consist  of 

I metamorphic rocks and associated int rusive rocks of pre-9drtiary age, sedi- 

mentary rocks of Ter t iary  age, and unconsolidated g l a c i a l  and nonglacial 

sediments of Quaternary age. 

Rocks older than Ter t iary  (pTm) 

The sedimentary and volcanic rocks of pre-Tertiary a,ge are s l i g h t l y  

I r e m n s f ~ t u t e d  and i n  pa r t  s l i g h t l y  t o  moderately metamorphosed and are  exposed 

on Ragged Mountain, Wingham Island, except the extreme southeastern par t ,  and 

the Heney Range (see p l s .  2 and 3 ) .  The rocks consist  of sandstone, gray- 

wacke, shale, and s l a t e  with some greenstone, graywacke, and minor amounts 

of chert,  limestone, and int rusive igneous rocks  artin in, 1908, Miller, 1951). 

The sandstone and graywacke are massive and generally f rac ture  in to  blocks 

l e s s  than 1 foot  across. The greenstone i s  massive and f rac tures  i n t o  

blocks 5-8 f e e t  across.  The shales and s l a t e s  have well-developed cleavage 

and break in to  t h i n  s labs .  

Pre-Tertiary rocks a re  closely jointed and complexly faul ted and folded; 

they a r e  i n  f a u l t  contact with Te r t i a ry  rocks on Wingham Island, and on the 

e a s t  f lank of Ragged Mountain. 



r/ Table 1: ClFmatological data f o r  Cordova Airport, Alaska 

Average Temperature g Average t o t a l  precipi- 

Month t a t  ion 2l (inches ) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

De cemb e r 

Annual average 39.6 98.64 

Y ~ a s e d  on 13-year record from 1944 through 1956 

g k s e d  on 14-year record from 1943 through 1956 
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Table 2: Climatological data  fo r  Yak8,taga s t a t  ion, &ask& 

Month 

Average temperature Average t o t a l  pre- 

(OF c ip i t a t i on  (inches) 
-- -- 

January 

February 

March 

Apri l  

May 

June 

July 

August 

September 

October 

November 

December 

Annual average 39 -7 111.91 

1 
JBased on 12-year record f r o m  1945 through 1956 



The age of these rocks has not  been c l ea r ly  established.  The degree 

of deformation and a l t e ra t ion ,  the  s t ruc tu r a l  re la t ionsh ip  t o t h e  Ter t i a ry  

rocks exposed i n  the  area, and the  l i t ho log i c  s imi l a r i t y  t o  the  more accu- 

r a t e l y  dated rocks i n  adjacent p a r t s  of Alaska suggest t h a t  t h e  bedded meta- 

morphosed rocks of the  Point Whitshed-Cape Yakataga area  a re  of Mesozoic 

age (Miller, 1951, p .  12).  

Rocks of Ter t i a ry  age (TSS) 

Sedimentary rocks of Ter t iary  age underl ie most of the a rea  included on 

p l a t e  i n  the  Suckling Hi l ls ,  Nichawak Mountain and Mount Campbell, and the  

r idge of mountains north of Cape Yakataga shown on p l a t e  4 .  These rocks 

do not crop out i n  the area  included i n  p l a t e  2. The sedimentary rocks 

consis t  ch ie f ly  of sandstone, shale, a r g i l l i t e ,  s i l t s t one ,  and conglomerate 

and have been subdivided i n to  several  mappable un i t s .  The rocks considered 

t o  be of Ter t i a ry  age i n  t h i s  repor t  consis t  of the  S t i l lwa te r ,  Kushtaka, 

Tokun, and Katal la  formations of Eocene t o  Oligocene and possibly Miocene 

age, and undifferent ia ted sequences of rocks of probable ea r ly  Ter t i a ry  age 

( ~ i l l e r ,  1951, p .  13-23). Since the  engineering charac te r i s t i cs  of most of 

the  various u n i t s  a re  e s sen t i a l l y  similar ,  however, the  sedimentary rocks are  

considered as one uni t  i n  t h i s  report .  

West of Ragged Mountain the  Tzr t i a ry  sedimentary rocks consis t  ch ie f ly  

of massive, hard, f ine-  t o  medium-grained sandstone interbedded with 

a r g i l l i t e ,  s i l t  stone, and conglomerate t h a t  contains cobbles and boulders. 

East  of Ragged Mountain t he  Ter t i a ry  sedimentary rocks consis t  of thick-bedded 

medium- t o  coarse-grained sandstone interbedded with fine-grained, th in-  

bedded sandstone and minor amounts of mudstone, s i l t s t one ,  claystone, and 

fine-grained calcareous sandstone interbedded with shale and s i l t s t o n e .  



Locally, e a s t  of Ragged Mountain, s m a l l  exposures of arkose occur. 

Jo in t s  i n  the  thick- and thin-bedded sandy and shaly sedimentary rocks 

commonly a r e  2-4 f e e t  apar t ;  l o c a l l y  they a r e  spaced 4-8 f e e t  apar t .  

S t ructure  of pre-Tert iary and Ter t i a ry  rocks 

The rocks of the Point Whitshed-Cape Yakataga a rea  have been in tense ly  

folded and cut  by many f a u l t s .  The fo lds  and major f a u l t s  a re  the  r e s u l t  

of u p l i f t  r e su l t ing  from compressive fo rces  t h a t  were normal to e i t h e r  t he  

Chugach Mountain f ron t  o r  the  eas t  face of Ragged Mountain ( ~ i l l e r ,  1951, 

p .  42) .  The f o l d  axes t rend northeastward i n  the  area included i n  p l a t e  3 

and t rend  eastward i n  the area  included i n  p l a t e  4. 

A f au l t ,  which has  a surface t r a ce  along; the  eas t  f lank of Ragged 

Mountain places pre-Tert iary metamorphic rocks i n  contact  w i t h  t h e  Ter t i a ry  

sediments (see cross-sections,  p l  . 5)  . This f a u l t  s t r i k e s  approximately 

north and dips about 70'~. The o r i g i n a l  r e l a t i v e  displacement on t he  f a u l t  

was up on the  west s ide .  Linear sca rs  i n  t a l u s  cones along the  e a s t  face 

of Ragged Mountain indicate  t h a t  the  west block of the  f a u l t  has been dis-  

placed downward a s  much a s  30 f e e t  i n  Recent time. 

Deposits of Quaternary age 

With the  exception of g l a c i a l  outwash (QO) and g l a c i a l  moraine (Qno) 

t h e  unconsolidated deposi ts  i n  the  Point  Whitshed-Cape Yakataga a r ea  are of 

nonglacial  o r i g in .  Deposits associated with two minor g l a c i a l  advances of 

Recent age a r e  recognized i n  the  area;  a few s m a l l  deposi ts  of t i l l - l i k e  

mater ia l  on the  northeast  s ide  of Whale I s l and  ( p l .  3 )  may represent  a 

t h i rd ,  much o lder  g l a c i a l  advance, but  a s  o ther  evidence of such an advance 

i s  inconclusive, the mater ia l  has been mapped as Recent t e r race  deposi ts  



(~achadoorian,  1956). Gutwash and morainal complexes (end, l a t e r a l ,  and 

ground moraines) a re  r e s t r i c t e d  t o  areas within 5.5 miles of present g laciers .  

The nonglacial sediments, however, vary widely i n  composition ( f i g .  2) and 

a re  sca t te red  throughout the  Point Whitshed-Cape Yakataga area.  The non- 

g l a c i a l  sediments consis t  of landsl ides  ( a s ) ,  t a l u s  ( ~ t a ) ,  a l l u v i a l  sand 

(Qas), swamp deposits  (Qs), muskeg deposits  (Qn), a l l u v i a l  gravel  deposi ts  

( ~ a g ) ,  beach deposits  ( ~ b d ) ,  dune sand ( ~ s d ) ,  and te r race  deposits  (Qt). 

The wa te rna ry  unconsolidated deposits  are generally a thln m a n t l e  over 

bedrock and will not g r ea t l y  a f f ec t  the se lec t ion  of a proposed harbor 

s i t e  as t h e  excavation w i l l  be p r inc ipa l ly  i n  bedrock. Therefore, they are 

not  f u l l y  discussed i n  t h i s  repor t .  Kachadoorian has discussed these 

deposits  more f u l l y  i n  an e a r l i e r  report  (1956). 

End, l a t e r a l ,  and ground moraines (Quo) 

End, l a t e r a l ,  and ground moraines underl ie areas  of rough topography 

consis t ing of r idges 20-100 f e e t  high, separated by swales and undrained 

depressions. Ke t t l e  holes ranging from shallow panlike depressions loofeet  

deep and 100 f e e t  wide t o  steep-walled p i t s  50 f e e t  deep and 100-500 f e e t  

across  a r e  comon. Lakes are  common i n  the  k e t t l e  holes and i n  depressions 

dammed by till t h a t  was plas tered a t  the  base of moving ice ,  o r  was  dumped 

without reworking a t  the point  where i c e  f i n a l l y  melted. 

Sandy till i s  generally the  predominant mater ia l  comprising moraine 

complexes and consis ts  of 58- t o  72-percent gravel, 24- t o  36-percent 

sand, and l e s s  than 6-percent si l t  and clay ( f i g .  2, curves D and E). It i s  

present everywhere i n  the  moraines a t  depth, and crops out a t  the  surface i n  

long ridges t h a t  a re  the  chief element i n  t he  morainal topography. The 

dominant exposed mater ia l  of the  moraine t h a t  dams Kushtaka Lake (p l .  3), 



however, is  not sandy till but cobbles and boulders. 

Outwash (Qo) 

Outwash i s  g l ac i a l  debr is  t h a t  has been reworked and deposited by melt- 

water streams. It consis ts  of well-sorted sand and gravel, commonly s t r a t i -  

f i ed .  Deposits of outwash large enough t o  map occur chief ly  i n  areas included 

i n  p la tes  2, 3, and 4. 

Outwash i s  characterized by nearly f l a t  surfaces with l oca l  r e l i e f  of 

3-15 f e e t  consisting of low escarpments, bars, and swales, marking the  courses 

of abandoned stream channels. 

The outwash deposits  a re  similar to ,  but coarser than, the modern a l lu -  

vium (Qas) i n  nearby streams and consis t  pr incipal ly  of well-rounded pebble 

and cobble gravel, sand, s i l t ,  and clay. A sample of outwash material  

deposited by the  Kushtaka Glacier consisted of about 65 percent well-rounded 

pebble and cobble gravel, 30 percent clean washed sand, and l e s s  than 5 percent 

s i l t  and clay ( f i g .  2, curve F )  . 

Terrace deposits  ( ~ t )  

Terrace deposits  a re  confined t o  the  western portion of the  area  included 

i n  p la te  3. They occur chief ly  west of Katalla, along the  southern end of 

Ragged Mountain, west of Martin Lake, and on Fox and Whale Islands.  

The te r races  are i n  large par t  mantled by swamp (QS) and muskeg (@) 

deposits  3-10 f e e t  th ick .  Measured thicknesses of t e r race  deposits  range from 

3 f e e t  west of Katal la  ko 46 f e e t  on Whale Island.  

Sediments comprising te r race  deposits  consist  of about 35 t o  58 percent 

angular t o  rounded gravel, 25 t o  54 percent sand, and 7 t o  40 percent si l t  o r  
I 

clay ( f i g .  2, shaded area  T - T ' ) .  



Dune sand ( ~ s d )  

Dune sand occurs east  of Suckling H i l l s  ( p l .  4) .  The sand consists 

chiefly of medium- t o  coarse-grained windblown material i n  ridgea 10-20 

fee t  high, 20-40 fee t  wide, and as much as  100 fee t  long. Stabilization of 

most of the dunerr i s  indicated by a substantial  growth of vegetation whlch 

mantles pract ical ly a l l  of them. 

Beach deposits ( ~ b d )  

A l l  shoreline deposits, b u i l t  principally by marine waves and long- 

shore currents and consisting of sand grains, pebbles, and boulders, are 

considered beach deposits ( ~ b d )  i n  t h i s  report. Such deposits include 

ba r r i e r  beaches, sp i t s ,  bay-mouth bars, and cuspate forelands. Numerous 

offshore islands i n  the Point Whitshed-Cape Yakataga area are barr ier  

beaches formed by waves breaking some distance offshore on the gently 

shelving bottom. 

Barrier beaches and sand bars consist principally of coarse- t o  fine- 

grained sand with minor amounts of pebbles. The bay-mouth bars formed i n  

the Katalla River valley (p l .  3 )  range i n  composition from about 68-percent 

gravel, 30-percent sand, and 2-percent s i l t  and clay a t  the head of the 

valley t o  about 10-percent gravel, 85-percent sand, and ?-percent silt o r  

clay a t  the mouth of the valley ( f ig .  2, curves A and B ) .  

Alluvial gravel deposits (&ag) 

Included i n  a l luvia l  gravel deposits are a l luvia l  fans and stream 

gravel of numerous nonglacial streams. These deposits are chiefly i n  the 

area included on plate  3 .  The fans have relat ively l i t t l e  r e l i e f  and s t a d  



only t) foot or  two higher than t h e i r  stream channels. !l!renches a few feet 

wide represent old abandoned stream channels and channels occupied only 

during floods. 

Alluvial fans consist of interfingering lenses of clean, waahed gravel 

and sand, with a few cobbles. The average grain size of the deposits 

decreases with increasing distance from the mountain slopes o r  sources of 

the material. A sample collected midway between the toe and head of the 

a l luvia l  fan on the east  flank of Ftagged Mountain consists of appmximately 

55-percent gravel, 43-percent sand, and 2-percent s i l t  o r  clay (f ig.  2, 

Muskeg &pasite (@) 

Extensive areas of muskeg occur i n  the area shown on plate  3. The 

muskeg consists of 1 foot t o  10 fee t  of spongy material made up of grasses, 

sedges, mosses, fine sand, and s i l t .  Although the material i s  very absor- 

bent and generally dry on the surface, local  swampy areas are abundant in 

the low-lying muskegs. Deep, steep-walled small pools are characteristic of 

the muskeg areas. With the exception of those on the mountain slopes, the 

muskeg areas are generally underlain by 3-12 fee t  of sand and gravel. O n  

the high mountain slopes they are underlain by bedrock. The deposit t ha t  

underlies the abandoned railroad grade in the Katalla River valley (p l .  3) 

has an average thickness of a t  l e a s t  8 fee t .  

Swamp deposits (QS) 

Large swamp deposits are scattered throughout the Point Whitshed-Cape 

Yakataga area and are especially abundant south of Kushtaka Lake, southeast - 

of Bering River, west of the Martin River Glacier (p l .  3), i n  the Copper 
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X v e r  Delta, and west of the de l ta  (p l .  2). The features considered and 

mapped as swamp deposits In  this report consist  of areas i n  which m g e  

18 impeded so that the soils are  saturated throughout the y e ,  t i d a l  flats, 

and low-lying coastal  areas occasionally inundated by the highest t i d e .  

Swatup deposits consist of peat, mud, and silt  as much as 3 f e e t  thick. 

West of the Martin River and Bering Glaciers, s m p  deposits are underlain 

by outwash ~lmd and graml. In areaa of t i d a l  f l a t s  they are underlain by 

clay; elsewhere they are underlain by muskeg, a l luvia l  sand, and a l luv ia l  

gravel deposits. 

Alluvial sand deposits  a as) 

Extensive areas of a l luvia l  sand underlie much of the area on plate  4, 

the Copper River Delta ( p l  . 2) ,  and many of the g lac ia l  streams shown on 

plate  3 .  

Alluvial sand deposits vary from 1 foot t o  10 f ee t  thick and consist 

of clean, washed fine- t o  coarse-grained sand local ly  interbedded with 

gravel. The fine- t o  coarse-grained sand is underlain by sandy gravel as 

much as 30 fee t  thick. 

Talus deposits ( ~ t a )  

Talus deposits are found along the east  f ront  of Ragged Mountain &nd 

i n  the steep valley east  of Martin Lake (pl .  3) .  The t a lus  consists sf 

loose rock pried from bedrock c l i f f s  by f r o s t  action and other weathering 

processes and deposited as  aprons and cones on the gent ler  slopes below. 

The angular unsorted blocks may be as much as  50 f e e t  thick, but more 

commonly they are  25-30 fee t .  
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Landslides ( a s )  

Large landslides have developed i n  metam~rphosed rocks of pre-Tertiary 

age along the east  flank of Ragged Mountain, north of Martin River on the 

south flank of the Chugach Mountains, and on the east  flank of Charlotte 

Ridge ( p l .  3 ) .  Numerous smaller s l ides  are common throughout the area I n  

rocks of pre-Tertiary and Tertiary age. 

Off shore geology 

General 

An intensive study of the offshore geology of the Point Whitshed-Cape 

Ydsataga area has not been made. The following discussion i s  based on (1) 

casual observations by Don J. Miller and Reuben Kachadoorian, geologists, 

U. S. Geological Survey, and (2) an analysis of Geological Survey published 

and unpublished maps and U. S. Coast and Geodetic Survey Charts (plate  6, 

Chart 8502, Cape S t .  Elias t o  Shumagin Islands, and plate  7, Chart 8513, 

Controller ~ a y )  . 

Oceanography 

Most of the large storms i n  the map area are from the scutheast. The 

storm waves s t r ike  the beach a t  oblique angles and create longshore currents 

t o  the west. These currents transport gravel along the shore and are the 

primary mechanism by which sp i t s  such as  Softuk Bar, Okalee Spit, and the 

s p i t  closing the present channel of the Katalla River a re  formed. A t  the 

same time the currents tha t  are foming the sp i t s  are eroding the area from 

Palm Point northward t o  R point approximately three-eighths of a m i l d  south 

of Katalla.  Locally, i n  t h i s  are%the waves have undermined a 50-year-old 



railmad grade that w a s  or iginal ly located about 100 f ee t  inland. More 

c m y ,  however, the beach has retreated between 25 and 36 f e e t  i n  t h i s  

waxr of 50 years. Elsewhere in  the Point Whitshed-Cape Yakataga area, 

eroslon of the coastline i s  much l e s s .  

Rumerous offshore barrier beaches such as KmAs Island (p l .  3) occur in 

the area. mese barr iers  are formed by waves breaking some distance off- 

shore on the gently shelving bottom. 

The maximum t i d e  range tha t  should be expected i n  the area is approxi- 

mately 14 fee t  and average t ide  range i s  9-10 fee t .  Fluctuations, periods 

of waves, and height of uaves haw not been recorded. 

Topography 

The offshore topography of the Point Whitahed-Cape Yakataga area is a 

gently sloping surface t o  the  south wlth local. re lat ively steep valleys. 

Fmm Cape Suckling t o  Cape Yakataga (p l .  4) the 60-foot offshore costour is 

generally 3-3.5 miles off  shore; from Cape Suckling t o  Point Martin (pl. 3) 

it i s  f'mm 1.5 t o  15  miles offshore. In the eastern part  of the area 

included i n  plate 3, the 60-foot depth contour is far ther  offshore than i n  

the western part  of the map area. The 60-foot contour l i e s  imrmediately 

south of Fox Island within 2 miles of shore off Palm Point. 

From Point Martin t o  Point Whitshed (p l .  2) the 60-foot depth mntaur 

g e n e r a y  l i e s  8 miles offshore. 

A broad northeast-trending submarine valley exis t s  west  of Wingham 

Island (pl. 3 ) .  This broad valley may be an extension of the KataUa Valley, 

a s  it s t r ikes  in to  the onshore valley. The submarine valley was probably 

cut a t  a time when drainage from Bering Lake flowed through the KataUa 

Valley instead of through i t s  present out let  in to  Controller Bay, when sea 



l eve l  was re la t ive ly  lower than it i s  now. It is probable tha t  a t  one time 

the meltwater from the Kushtaka Glacier and part of the Bering Glacier flowed 

through the K a t a J h  Valley without first flowing in to  a lake azrd that Bering 

Lake did not exis t .  The water was changed t o  i t s  present course when 

alluvial fan debris blocked the flowage a t  a narrow place in the wUey 

immediately southwest of the present Bering Lake. 

Marine sediments 

The marine sediments in the Point Whitshed-Cape Yakataga area consist 

chiefly of mud, clay, silt, and sand with minor mounts of small-silee gravel. 

Locally, concentrations of gravel occur offshore of Suckling H i l l s ,  Point 

Martin, and Fox and Whale Islands. The clay generally underlies tidal 

a coastal  areas such as  Mirror Slough and Storey Slough. The mud, silt, and 

sand occur throughout the Point Whitshed-Cape Yakataga area; the mud is  

concentrated off drainage areas of the Bering Glacier and i n  the Copper River 

Delta. Smaller areas of mud occur offshore of the area between Point 

Flhitshed and the Copper River Delta. 

The maximum thickness of marine sediments i s  unknown, but probably is 

less than 100 feet except possibly i n  the areas off the Copper River Delta 

(see cross-sections, p l .  5 ) .  Although bedrock has been mapped i n  the Copper 

River Delta, the offshore sediments may loca l ly  be more than 100 fee t  

thick . 

1 ENGINEERING GEOLOGY 

I 

General 

• The analysis of various factors t o  be considered i n  the location of a 

harbor between Cape Yakataga and Point Whitshed indicates that  the most 



- 

sui table  location i s  i n  the Katalla area. 

The coastline from Cape Yakataga to  Suckling H i l l s  i s  re lat ively 

I straight  and should present suitable locations f o r  harbor s i t e s ,  but there 

are several factors tha t  eliminate t h i s  s t re tch  of the coastline from consi- 

b r a t i o n .  The 60-foot depth contour is so f a r  offshore tha t  dredging the 

errtrance channel would be s major factor  i n  the  maintenance of the harbor. 

The numeroue rivers tha t  flow into the Gulf of Alaska i n  t h i s  section of the  

coastl ine carry a large amount of aediment that would fill a harbor xzt a 

greater  r a t e  khan at  any other par t  of the Point Whitshed-Cape Yakataga area, 

w i t h  the exception of the Copper River Delta. Furthermore, mouths of the 

numerous rivers occasion&lly change location. The K a l i a k h  River i n  the  

recent past has broken through the sand bar r ie r  b u i l t  by longshore currents 

and now flows about one-third of a mile eas t  of its previous entrance into 

the Gulf of Alaska. The longshore d r i f t  of material t o  the west along this 

par t  of the coast i s  probably greater than a t  any other section of coast- 

l i n e  from Point Whitshed t o  Cape Yakatage.. 

From Cape Suckling t o  Strawberry Point (see pls .  3 and 8) the 60-foot 

contour is  suf f ic ien t ly  far offshore to rule  out the location o f  a harbor 

unless the probable high maintenance cost i s  overshadowed by the f a c t  t ha t  

t h i s  section of the cowt l ine  w i l l  offer the beat haven f'rwn storms fur 

ahips i n  the Point Whitshed-Cape Yakataga area w i t h  the possible exception 

of s i t e  3 (see p l  . 9) . 
The most sui table  area, on the basis  of geologic factors, for the 

location of a harbor i s  the area from Strawberry Point t o  Point Martin; 

more specifically,  the coastline from the town of Katalla t o  Point Martin. 

This section will be discussed i n  more d e t a i l  l a t e r  i n  t h i s  report. 



The section of coastl ine from Point Martin t o  Point Whitshed (p l .  9) 

does not o f f e r  any suitable location f o r  a harbor s i t e .  The 60-foot depth 

contour i n  t h i s  a rea  generally l i e s  8 miles of f  shore. The Copper River is 

present ly  ac t ive ly  constructing a large de l t a  which w i l l  gradually push the 

60-foot depth contour f a r the r  and f a r the r  off  shore. 

A ser ies  of offshore ba r r i e r  beaches e x i s t s  i n  t h i s  section of the  

coast l ine .  

Katal la  t o  Point Martin section 

The most sui tahle  location fo r  a harbor in the  Point Whitshed-Cape 

Yakataga area i s  between Point Martin and the town of Katalla ( p l .  5 ) .  

There i s  a natural  offshore val ley tha t  s t r i kes  i n to  the onshore U t a l l a  

Valley w e s t  of Winghm Island. The 60-foot submarine contour is  within 4 

miles of Katalla,  within 1 . 5  miles of Point Martin, and within 2 miles of 

Palm Point. The 30-foot contour l i e s  within 1 mile of Katalla, within 0.3 

mile of Palm Point, and within 0.4 mile of Point Martin. 

Three possible harbor s i t e s  between Point Martin m d  Katal la  have been 

selected f o r  discussion i n  t h i s  report  ( p l .  5 ) .  The select ian of these 

s i t e s  was based on the onshore geologic fac tors  plus what i s  known of the  

o f f  shore topography, oceanography, and marine stratigraphy, The f i n a l  

se lect ion of the s i t e  should be based on a more detai led exrimination of the 

area t o  determine the amount of longshore dr if t  of sediments, t h e  ac tua l  

submarine topography, and the extent and nature of the marine sediments. 
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S i t e  1 

S i t e  1 ( p l .  $1 i s  located a t  Point Martin and i s  underlain by t e r r ace  

deposi ts  overlying Te r t i a ry  sedimentary rocks. The thickness of the  t e r race  

gravel  i s  unknown but  probably i s  l e s s  than 10 f e e t .  The Ter t i a ry  rocks 

consis t  of massive, hard, f ine-  t o  medium-grained sandstone interbedded 

with a r g i l l i t e ,  s i l t s t one ,  and conglomerate t h a t  contains cobbles and 

boulders. 

North of the harbor s i t e  a f a u l t  i s  mapped as the contact between t he  

Te r t i a ry  and pre-Tert iary rocks. The f a u l t  has not been observed, but  i s  

in fe r red  from geologic re la t ionships  of the rock u n i t s .  Whether any mme- 

ment on t h i s  f a u l t  might take place when the device, o r  devices, a r e  

detonated cannot be forecas t  a t  t h i s  time. 

The locat ion of s i t e  1 of fe r s  protect ion from the  major southeast 

storms i n  the  Point  Whitshed-Cape Yakataga area.  It does not, however, o f f e r  

much protect ion from southwest storms. 

The d i rec t ion  and amount of longshore t ranspor t  of debr is  a t  t h i s  

s i t e  i s  unknown. A t  high t i de ,  the  t ranspor t  i s  undoubtedly t o  the  west; 

during low o r  medium t i de s ,  however, longshore t ranspor t ,  i f  any, may be 

t o  the  e a s t .  

The sediments on the  sea f loor  probably consis t  of gravel  with l o c a l  

areas  of exposed bedrock within a mile of shore.  Farther offshore t he  

sediments probably consis t  of mud, sand, and gravel  with l o c a l  exposed bed- 

rock areas .  

The 60-foot offshore contour i s  within 1 . 5  miles of the s i t e  and the 

30-foot o f f  shore contour within 0.4 mile.  
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S i t e  2 

S i t e  2 (p l .  5) i s  located a t  Palm Point and i s  underlain by beach gravel, 

t e r r ace  gravel, and muskeg deposits. These unconsolidated deposits  a r e  only a 

t h i n  veneer of material  l e s s  than 10 f e e t  thick overlying Ter t ia ry  sedimentary 

rocks which consis t  of massive, hard, f ine- t o  medium-grained sandstone in te r -  

bedded with a r g i l l i t e ,  s i l t s tone ,  and conglomerate tha t  contains cobbles and 
i 

boulders. 

The northwest par t  of the turning basin a t  t h i s  s i t e  would over l ie  the  

f a u l t  on the ea s t  flank of Ragged Mountain. Past a c t i v i t y  along t h i s  f a u l t  

has resul ted i n  upthrow of the  west s ide .  I n  t a l u s  deposits  north of 

Katal la  displacement a s  much a s  30 f e e t  indicates  t h a t  the most recent 

movement, however, has resul ted i n  downthrow of the west s ide .  

The locat ion of s i t e  2 of fe rs  protection from southwest storms. There 

i s  no protection, however, from southeast storms, which a re  the major 

storms i n  the area. Southeast storms are  ac t ive ly  eroding the  beach a t  the  

s i t e  area  and bedrock i s  exposed a t  Palm Point and f o r  a few hundred f e e t  

offshore during low t i de s .  Within the past  50 years the  beach i n  t h i s  area  

has re t rea ted  approximately 50 f e e t .  The bedrock exposures a t  Palm Point and 

1 offshore a re  def in i te  ba r r i e r s  t o  a higher erosion r a t e  and should not be 

I 
destroyed. If they were, the r a t e  of erosion of the beach would be mater ia l ly  

I 

accelerated. 

Sediment t ransport  a t  t h i s  s i t e  generally consis ts  of reworking the  

eroded debris.  Storms s t r i ke  the beach a t  r igh t  angles and very l i t t l e  if 

any l a t e r a l  t ransport  should be expected. Even so, dredging of the  channel 

would be necessary because of deposition of sediments carr ied by the  Katal la  

River, and sediments carr ied by storm waves from Strawberry Point. Dredging 

would be a r e l a t i ve ly  minor fac tor  i n  the maintenance of the harbor. 
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Within a few hundred f e e t  of the  shoreline the  sea f l oo r  consis ts  of 

angular boulders and exposed bedrock; fa r ther  offshore, the  materials  a re  

fine-grained sand and s i l t .  

The 60-foot offshore contour i s  within 2 miles of the s i t e  area, and 

the 30-foot contour within 0 .3  mile. 

S i t e  3 

S i t e  3 (pl. 5 )  is located a t  the  town of Katalla and i s  underlain by 

beach and te r race  deposits l e s s  than 10 f e e t  th ick.  The unconsolidated 

deposits  are underlain by complexly folded and faul ted massive, fine-grained 

sandstone interbedded with a r g i l l i t e ,  s i l t s t one ,  and conglomerate of 

Ter t iary  age . 
a The f a u l t  along the e a s t  flank of Ragged Mountain i s  approximately ane 

mile west of t h i s  s i t e .  The charac te r i s t i cs  of t h i s  f a u l t  have been con- 

sidered i n  the  discussion of s i t e  2. 

This s i t e  o f fe rs  the most protection of the 3 proposed s i t e s  from 

southeast and southwest storms but several  other fac tors  should be consi- 

dered. The present channel of the  Katal la  River has p rac t ica l ly  been 'closed 

by longshore t ransport  of sediments from Strawberry Point .  Local res idents  

~ report  t h a t  the  s p i t  across the r iver  from Katalla has grown rapidly  within 

the  past  50 years. A t  one time large boats were able t o  enter  Kata1l.a 

Slough during high t i de ;  although the actual  s ize  of the boats i s  unknown 

the res idents  estimate t ha t  the d ra f t s  of the  boats were about 16 f e e t .  The 

present channel i s  now only 3 f e e t  deep during mean low t i d e .  I f  t h i s  

s i t e  were selected, dredging of the channel would be necessary. Of the 3 

s i t e s  discussed, dredging a t  s i t e  3 would be the  most extensive. 

Offshore from the channel of the  Katalla River, the depth of the water 



a increases rapidly. The 60-foot offshore contour is within 3.5 miles of 
I ~ Katalla and the 30-foot contour within 1 mile. 

The marine sediments i n  Katalla Bay consist chiefly of mud and f ine 

1 sand. The thickness of these sediments i s  unknown but probably i s  l e s s  

than 50 f e e t  i n  the bay; they may be as much a s  100 fee t  fa r ther  offshore 

(see cross-section, p l .  5 ) .  

I Seismic ac t iv i ty  

S i tes  1, 2, and 3 l i e  i n  a zone of major seismic ac t iv i ty .  Moderate 

and severe earthquakes have been reported a t  Katalla, a t  Cordova (p l .  l), 

and a t  Yakataga. On May 14, 1908, an earthquake with an intensi ty  of V I I  

on the Rossi-Forel scale was reported t o  have had i t s  epicenter a t  Katalla. 

Tarr and Martin (1912, p .  98) quote the description of the earthquake taken 

from the Katalla Herald (May 16, 1908) as  follows: "Two earthquake shocks 

occurring i n  quick succession at l l : O 7  o'clock Thursday night, s e t  every 

building i n  town rocking, moved furniture about rooms, knocked dishes from 

shelves, and caused many of the people i n  town, many of whom had ret i red,  

t o  t ake  t o  the s t r e e t s .  

"According t o  the statements of a number of people, the shocks, of 

which there were two i n  almost instantaneous succession, las ted from 10 t o  

17 seconds. No damage was done. The shocks were accompanied by a vibratory 

motion p re t ty  nearly north and south. I n  the Herald off ice the machinery 

and f ixtures  swayed perceptibly, while the building rocked as  i f  it had 

been struck by a cyclone." 

Recent earth movement i n  the area i s  indicated by a 30-foot displace- 

ment of the t a lus  deposits along the f a u l t  on the eastern flank of Ragged 

Mountain. It is doubtful t ha t  a l l  of t h i s  30-foot displacement occurred 



during the  1908 earthquake. 

Recurrence of earthquakes of i n t e n s i t i e s  a s  g rea t  a s  t h a t  of the  1908 

earthquake i s  probable i n  the  Kata l la  area .  Therefore, manmade s t ruc tu res  

i n  t he  area  must be made earthquake r e s i s t an t .  
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