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INTRODUCTION AND SUMMARY 

This repor t  has been w r i t t e n  t o  a s s i s t  t h e  Wild and Scenic River t a s k  

f o r c e  of t h e  U. S. Bureau of Recreation i n  considering t h e  s u i t a b i l i t y  of 

c e r t a i n  p r i o r i t y  Alaskan r i v e r s  f o r  inc lus ion  i n  t h e  n a t i o n a l  syctem. 

Geologic f i l e .  research followed by f i e l d  check 'and geochemical sampling 

w i l l  r e s u l t  i n  recommendations concerning t h e  poss ib le  economic minera l  

a r e a s  of t h e  r i v e r  drainage. The f i n a l  r e s u l t s  and recommendations w i l l  be 

submitted a s  appendixes t o  t h i s  r e p o r t  before August 1973. 

The Aniakchak River is  located  on t h e  Alaska Peninsula e a s t  of Por t  

Heiden. The r i v e r  heads i n  t h e  Aniakchak Crater  a t  Surpri.se Lake and 

terminates  i n  t h e  P a c i f i c  Ocean a t  Aniakchak Bay. During t h i s  run of 

only 25 miles t h e  r iver ,  drops from a n  e levat ion of 1,055 f e e t  to sea leve l .  

The r i v e r  occupies a v a l l e y  f i l l e d  wi th  Quaternary sediments and rocks 

ranging i n  age from J u r a s s i c  t o  T e r t i a r y  a r e  present on both s i d e s  of t h e  

stream. 

Recommendations 

On t h e  bas i s  of e x i s t i n g  d a t a ,  no object ions  can be r a i s e d  t o  

c l a s s i f i c a t i o n  of t h e  r i v e r  as wild o r  scenic  under t h e  n a t i o n a l  system. 

I f  geochemical sampling f o r  minera l  p o t e n t i a l  or  geologic examination- for 

petroleum p o s s i b i l i t i e s  t h i s  J u l y  r e v e a l  evidence of prospect ive  a r e a s ,  

recommendations w i l l  be  made immediately concerning these  a reas .  

Geology 

Regionally t h e  gross  s t t u c t u r a l  t r ends  are northeast-.southwest. 

Sedimentary rocks ranging i n  age  from J u r a s s i c  t o  T e r t i a r y  are c u t  by 

many volcanos . 



The Anlakchak River f lows out  of Surprlse Lake I n  Aniakchak Crater. 

This large ( 5  4 ml le  wide) crater I s  b u i l t  dominantly from Quaternary vo l -  

cani c ash and lava f lows. The r1 ver f lows between outcrops of the J urass 1 c 

Naknek farmetIan end the Juresstc/Cretaceaus Stanlukovlch famat tan a t  the  

"the gatest1 where the r l v e r  breaches the crater .  The r l v e r  then flows 

i n  Quaternary va l ley f l1 l  w i t h  protruding h i l l s  of Jurassic Naknek and 

Jurasslc/Cretaceous StanlukovIch rocks on e l the r  side f o r  about s i x  

m i  les. Next the r l v e r  wlnds through a 1/2 t o  three m i  i e  wide val  ley f l o o r  

t o  the  mouth, where it enters Anlakchak Bay. The t e r t l a r y  Eocene Tals to l  

format 1 on and Te r t  I ary 0 l 1 gocene? Mesh 1 k format l on are present on both 

sides of the r l v e r  I n  t h i s  zone. Pinnacle Mountain, I & miles south of 

the r l v e r  i s  composed of Tert iary 1 gneous I ntrus lve mcks. 

J urass t c Rocks 

The Jurassic Naknek formation on the east s lde of Aniakchak Crater 

I s  composed of fine-grained arkoslc sandstones and dark-gray s i  I tstones. 

Smi t h  and Barker ( 1924, p. 183- 184 1. The Naknek and Jurass 1 c/Cretaceous 

Stanlukovlch formation were recorded as one uni t and no thichness has been 

estimated f o r  It I n  t h l s  area. Exposures o f  the Naknek formatlon I n  the 

mountains above Chlgnlk Bay are estimated to be as much as 6400 f e e t  t h i c k  

(Knappen, 1929, p. 182-180). 

J urass i c/Cretaceous Rocks 

The Jurasslc/Cretaceous Stanlukovich formatlon consfsts of f i n e  - t o  

medium-grained feldspathlc sandstones and arkoses whlch weather tan  o r  

yellow brown. A sectlon a t  Amber Bay, northeast of  the mouth of  the r l v e r  

has an exposed thickness of 500 2 fee t  bu t  a t  least  1500 feet of Stanlukovlch 

I s  present a few miles east of Amber Bay. A section 2500 - MOO f e e t  t h l c k  



on the south f lank  of Anlakchak Crater Includes both Staniukovich and Naknek 

formations. Smith and Baker (1924, p. 183-1841 and Knappen (1929, p. 186). 

Tert larv Rocks 

The Paleocene o r  possibly Eocene Tols to i  formation consists of black 

s i l t s tone  and shale w i t h  Interbedded f i n e  - to  coarse-grained, poorly 

sorted volcanlc sandstones and volcanlc conglomerates. The upper pa r t  of 

the u n i t  contalns more volcanlc conglomerates, a few s i l l s ,  and possible 

lava flaws. On the  south f lank of Anlakchak Crater, the Tolstoi  rocks 

res t  upon the Lower Cretaceous Stan1 ukov I ch formation. 

Throughout the area, the Tolstol formation I s  conformably over laln 

by the coarse volcanic debris of the Meshik formation o r  by isolated 

unconforrnab l e  depos f t s  of P l l ocene vo l can1 c rocks. 
--. 

The name Meshl k formation was proposed by Knappen ( 1929, p. 198) f o r  

"a serles of sediments which are pr lmar i l y  o f  volcanic o r i g l n  and which are 

t yp i ca l l y  developed along the sides of the Valley of Meshlk River and 

MeshIk Lake". This sequence I s  a t  least  5000 feet  t h f c k  and consists of 

Interbedded volcanic conglomerates, sandstones, volcanlc brecclas, and 

occasional f i n e  s i l t s t o n e  and shale. Beddlng I s  e r r a t i c  t o  regular and 

indiv idual beds are loca l l y  30 feet  th ick.  These rocks are generally 

shades of b m n  o r  yellow w i t h  local pastel t l n t s  of  green, red, and 

purple. The c las ts  are a l l  andesit ic except f o r  occasional c lasts  of 

black t o  red cher t  and black argi  l I l t e .  Conglomerates and brecclas local l y  

contain c las ts  two f e e t  I n  diameter, bu t  more commonly of pebble size. 

Poorly preserved bu t  abundant carbonaceous p l a n t  fragments are common 

i n  t h l s  uni t .  Pllocene and younger rocks consis t  o f  lava flows and f i f t e e n  

cubic mi les 2 of  e jecta from the dIs ln tegrat lon of Anlakchak Crater 

( W ,  R. Smlth, 1925). 



Mineral Potentlal 

There are no known mlneral deposlts along the Anlakchak River Drainage. 

To check the possibility of potent ia l  mlneral deposi+s, geochemical sampling 

w l l l  be dene I n  9he summer Tielcl seasen et; 1973, d m  lndiealflens 8 s  g e l d ,  

s i l ve r ,  lead, and zinc have been noted i n  the Chignlk Quadrangel approxi- 

mate l y 40 m 1 les t o  the north. 

Petroleum potent I a l of  the under l y I ng J urass l c-Trt ass 1 c sect1 on I s 

consldered l fmited on the  basls of  poor porosi ty and p e m a b l l l t y  of the 

sedl mentary sect1 on. Samp I 1 ng f o r  source and reservoi r beds w i l l be made 

i n  the f i e l d  check t h l s  summer and recommendations concerning petroleum 

potent ia l  added as an appendix t o  t h i s  repor t  by August 1973. 

Burk, C. A., 1965, Geology o f  the Alaska Peninsula Island and Continental 
Marg l n . 

Knappen, Russel S., 1929, Geology and mineral resources of the Aniakchak 
district, Alaska: U. S. Geol. Survey Bul l .  797-F, p. 161-227. 

MacNeil, F, S. and others, 1961, Correlat ion o f  Ter t ia ry  Formatlons of 
Alaska: Am. Assoc. Petroleum Geologists. 

Smlth, Walter R., and Barker, A. A., 1924, The Cold Bay-Chlgnlk D l s t r l c t :  
U. S. Geol. Survey Bu l l .  755-D, p. 151-218. 
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INTRODUCTION TO APPENDIX I 

A f i e l d  inspec t ion  of t he  Aniakchak Caldera and Xiver was conducted 

under t h e  leadersh ip  of  the U. S. Bureau of Outdoor Recreat ion Xild and 

Scenic River Task Force on J u l y  11-18, 1973.  

The purpose of the in spec t ion  was t o  determine the s u i t a b i l i t y  of 

t h e  c a l d e r a  and r i v e r  f o r  c l a s s i f i c a t i o n  under t he  Wild and Scenic River 

System. Scenic,  r e c r e a t i o n a l ,  b i o l o g i c a l ,  and mineral  eva lua t ions  were 

conducted dur ing  the t r i p  by members of t h e  t a s k  force.  A p r o f f e s s i o n a l  

photographer represent ing  the  John Muir Soc ie ty  attempted t o  f i l m  t h e  

t r i p  but  was s e r i o u s l y  handicapped by t h e  emersion of h i s  cameras i n  

wa te r ,  l o s s  of f i lm ,  and the development of pneumonia by h i s  a s s i s t a n t . *  

Equipment used cons is ted  of 4 twelve f o o t  rubber r a f t s ,  10 paddles ,  t e n t s ,  

and manpower. Equipment remaining a t  t h e  end of t he  t r i p  was l e s s  than  

new and reduced i n  quan t i t y .  It was t h e  unanimous opinion of  t h e  team t h a t  

t h e  r i v e r  i s  d e f i n i t e l y  "wild". 

The team entered the  c a l d e r a  J u l y  11 by an amphibious a i r c r a f t  

l anding  on Surp r i se  Lake. Two days were spent  i n  t he  ca lde ra  making a 

geologic  reconnaissance.  The running of t h e  r i v e r  by r a f t  began on J u l y  

13. A d i f f i c u l t  and time consuming e x i t  was made through t h e  g a t e s  of  t h e  

c a l d e r a .  Paddles were broken and r a f t s  holed (one r a f t  flooded and escaped 

b u t  w a s  caught downstream). The evening of  J u l y  13th saw t h e  team on ly  

f i v e  mi l e s  down r i v e r ,  camped j u s t  s h o r t  o f  another  rough s t r e t c h  of t h e  

r i v e r  c a l l e d  t h e  chute.  Three more days were needed t o  reach t h e  mouth of  

* Sincere  app rec i a t ion  i s  expressed t o  S h e l l  O i l  Company and i t s  geologic  

p a r t y  c h i e f ,  B i l l  Po lsk i .  The S h e l l  h e l i c o p t e r ,  a f t e r  being s igna led  by 

emergency f l a r e s  on the  morning of J u l y  16,  off- loaded i t s  geologic  p a r t y  

and f lew the  se r ious ly  ill a s s i s t a n t  photographer to  Naknek f o r  medical 

t rea tment .  - 2a- 



the  r i v e r ,  w i th  an average of f i v e  mi les  completed on each day. 

GEOLOGY & MINERAL RESULTS 

A l l  of t h e  s t r a t i g r a p h i c  u n i t s  ad j acen t  t o  t h e  r i v e r  were sampled and 

examined i n  t h e  f i e l d .  Geochemical samples were taken a t  stream mouths o r  

one mi le  i n t e r v a l s .  Geologic formations sampled were: 

J u r a s s i c  Naknek: The Naknek is  a g ray ,  f o s s i l i f e r o u s  marine sandstone 

and s i l t s t o n e .  It i s  a hard ,  t i g h t ,  dense,  and massive u n i t ,  wi th  l i t t l e  

o r  no r e s e r v o i r  c h a r a c t e r i s t i c s .  

Jurass ic -Cre taceous  Staniukovich: The Staniukovich cons is ted  of 

banded beds of l i g h t  gray green sandstone and gray  pebble to  boulder 

conglomerate. The sandstone i s  composed of q u a r t z ,  f e ld spa r  and dark  rock 

fragments.  The marine f o s s i l s  (belemnoids and pelecypods) a r e  i n d i c a t i v e  

of a marginal  marine environment. The sandy conglomerates were depos i ted  

by a l t e r n a t i n g  h igh  and low energy s treams.  Wood fragments,  high angle  

c rossbeds ,  l a c k  of s o r t i n g  and rhythmic bedding a l l  l ead  t o  t h i s  conclusion.  

Paleocene-Eocene To l s to i :  The T o l s t o i  formation was sampled and 

examined. The sandstones a r e  gray t o  gray  green ,  medium t o  coarse gra ined ,  

f e s toon  crossbedded. The u n i t  i s  f r i a b l e  and weathers  i n t o  loose sand 

g ra ins .  

The mudstones a r e  gray wi th  an abundance of  carbonaceous t r a s h .  

The T o l s t o i  has  f a i r  t o  good r e s e r v o i r  p o t e n t i a l  and f a i r  t o  poor 

source  p o t e n t i a l .  

Oligocene Meshik Formation: The Meshik i s  exposed along the lower 

reaches of t h e  r i v e r  and i s  dominantly water  l a i d  volcanic  sediments w i t h  

beds of agglomerate and some flows. It has  no p o t e n t i a l  f o r  source o r  

r e s e r v o i r  beds. 

I n  summary, t h e  J u r a s s i c  Naknek and Staniukovich a r e  not considered 

-3a- 



prospec t ive  i n  t h i s  a r e a .  They a r e  dense, ha rd ,  and t i g h t  and have been 

subjected t o  deep b u r i a l .  

The T o l s t o i  formation has f a i r  t o  good source  rock  and f a i r  t o  poor 

r e s e r v o i r  rock p o t e n t i a l .  

The Meshik i s  n o t  considered p o t e n t i a l .  

The petroleum p o t e n t i a l  along the  r i v e r  i s  ve ry  low. The lower 

f i v e  t o  s i x  mi les  could have "surpr i se  o i l "  i n  t h e  Eocene. 

MINEFUL EVALUATION 

Mineral p o t e n t i a l  a long the  r i v e r  dra inage  i s  l i m i t e d  on t h e  b a s i s  

of observed geology. 

Outcropping rocks  sampled i n  the  c a l d e r a  and along t h e  r i v e r  were 

volcanic  i n  o r i g i n  o r  sedimentary sandstones,  conglomerates ,  and mudstones 

of J u r a s s i c  and T e r t i a r y  age. 

River f l o a t  c o n s i s t e d  mostly of vo lcanic  rock  fragments ,  and rocks 

of t he  J u r a s s i c  Naknek and Staniukovich formations.  

Grani te  and q u a r t z i t e  cobbles were observed i n  t h e  f l o a t  a t  s t a t i o n s  

148 and 149. The North Fork of t he  Aniakchak River  i s  probably respons ib le  

f o r  t h i s  f l o a t  and t h e  a r e a  no r th  of s t a t i o n  148 might have prospec t ive  

p o s s i b i l i t i e s .  

The l a r g e  t e r t i a r y  i n t r u s i v e  ( T i )  south  of  t h e  r i v e r  was not  sampled 

o r  observed a t  c l o s e  range.  

Geochemical sampling was conducted i n  t h e  c a l d e r a  and along t h e  

Aniakchak River.  A t o t a l  of 41  samples were taken  a t  approximately one 

mi le  i n t e r v a l s  and a t  s t ream in t e r sec t ions .  Three samples were l o s t  when 

a  r a f t  overturned leaving  38 f o r  ana lys i s .  

Because of t h e  l imi t ed  time given f o r  r e p o r t i n g  r e s u l t s ,  t h e  atomic 

absorp t ion  a n a l y s i s  f o r  copper,  l ead ,  z inc ,  s i l v e r ,  and gold was u t i l i z e d  

-4a- 



by t h e  DGGS labora tory  t o  process  the  samples. 

Resul t s  of t h e  sampling a r e  NEGATIVE. There were no anomalous 

va lues  f o r  the above l i s t e d  elements.  Only one l o c a t i o n  had a  t r a c e  of 

gold ( s t a t i o n  136). S i l v e r  was below mean background o r  no t  p r e s e n t .  

Copper, lead,  and z inc  va lues  a l l  were near t he  average c r u s t a l  abundance 

i n  PPM. 

F i e l d  observa t ion  and geochemical r e s u l t s  i n d i c a t e  a  ve ry  low prospec- 

t i v e  mineral  p o t e n t i a l  f o r  t he  Aniakchak River Drainage, and t h e  volcanic  

ca lde ra .  

CONCLUSIONS 

The petroleum and minera l  p o t e n t i a l  of the  Aniakchak Caldera and 

River  i s  l imi ted .  The unique c h a r a c t e r  of t he  r i v e r  ( o r i g i n a t i n g  i n  a  

vo lcan ic  c a l d e r a ) ,  t h e  beauty  of t h e  v a l l e y  and surroundings,  t h e  

exci tement  and danger of  t r a v e r s i n g  it by r a f t ,  a l l  recommend i t  a s  

t r u l y  a  "Wild and Scenic ~ i v e r " .  
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APPENDIX I11 

ANALYSES OF STREAM-SEDIMENT SAMPLES FROM THE ANW(CHAK RIVER 

(Analyses by q u a n t i t a t i v e  atomic absorption methods. N = no detected) 

S t a t i o n  
Number 

Field 
Sample 
Number 

P a r t s  per Mill ion Remarks 

Au Ag Cu Pb Zn 

N N 15 10 20 
N N 15 5 30 
N N 20 35 5 0 
N N 20 15 60 
N N 20 10 40 
N N 30 2 0 95 
N N 2 5 15 7 5 
N N 15 5 50 
N N 15 5 50 
N N 20 5 40 
N N 15 10 50 
N N 20 10 5 0 
N N 2 0 10 70 
N N 2 0 5 45 
N N 25 10 50 
N N 10 5 5 0 
N N 20 10 5 5 
N N 2 0 10 5 0 
N N 3 5 10 100 
N N 15 5 50 
N N 20 15 80 
N .3 25 10 6 5 
1.2 N 15 2 0 20 Wood 
N .8 50 35 90 Loose mater ia l  
N .4 40 15 120 2778 rock 
N N 20 10 5 5 
N N 20 10 5 0 
N N 20 10 75 
N N 25 10 100 
N N 20 10 5 5 
N N 3 0 10 50 
N N 15 10 . 2 5  
N .2 25 10 5 0 
N .2 25 10 8 0 
N N 25 10 70 
N .2 30 10 80 
N N 15 5 7 0 
N .2 20 10 6 0 
N N 20 10 65 

N 10 5 5 0 
N 10 10 5 0 
N 2 0 5 40 



Field Notes - Aniachak 

June 11, 1973 

Walking t raverse  i n  Caldera t o  sample volcanics.  Weather overcast ,  cool,  
temperature 45 t o  50 degrees wind from the  ea s t  a t  20 knots. 

S ta t ion  106 - Top of plug i n  Caldera, e levat ion 1445'5, a l t imeter  reads  
1502. Outcrop is  a volcanic plug wi thin  Aniachak-Caldera. 
L-235-73 - Basalt Black - viscular ,  ves icu les  a r e  elongate, ves icules  
from 1 mm t o  5 mm. Porosity approximately 33 t o  35%. Sample taken f o r  
age date .  

S ta t ion  107 - Volcanic plug. Northwest of s t a t i o n  106, appears t o  be an 
old vent.  
L-236-73 - Basal t ,  black, very small v i s cu l e s ,  1 t o  2 mm, taken f o r  age 
date.  

S ta t ion  108 - Geochemical, from bank of r i v e r  t h a t  feeds Surprise Lake 
i n  t h e  Caldera. 
L-238-73 - Geochem 

Sta t ion  109 - Geochem. Small hot spr ings  next t o  old volcanic vent. 
L-239-73 - Stream is a hot spring between two plugs, sample is black 
volcanic sand. Stream i s  approximately 5' wide, temperature of water i s  
approximately 70 t o  80 degrees, which i s  q u i t e  warm fo r  t h i s  environment. 

Ju ly  12, 1973 

Surpr ise  Lake, Aniachak Caldera 

Walking t raverse  t o  gates of c r a t e r ,  p lan on sampling Jurass ic  Naknek and 
Staniukovich formations. Party cons i s t s  of B i l l  Lyle, P. Dobey, R. S terns ,  
Tom Flower, Dave Dapkis, Keith Treler ,  and John Merrick. 

S ta t ion  110 - Outcrop is JKS on south s i d e  of gates.  Float is  volcanic 
deb r i  and pebble conglomerate. 
L-240-73 - Appears t o  be Jurass ic  Staniukovich, dark green weathered, 
l i g h t  gray f resh ,  very f i ne  grained, f e l spa th i c  sandstone s imilar  t o  previous 
samples of Staniukovich. The sample was taken from f l o a t  immediately t o  the  
ea s t  of outcrop on s teep face. 

S ta t ion  111 - Sample L-241-73. Outcrop near the  gates taken from base of 
c l i f f ,  conglomerate sandstone c l i f f ,  + 500 foo t  high a l t e rna t ing  sandstone 
and conglomerates. Sandstones a r e  ovFrlain by massive conglomerate beds 
near t he  top. (Photograph was taken of t h i s  outcrop), f i n e  t o  coarse,  
mostly quar tz ,  20% dark rock fragments. Some pebbles t o  very l a rge  g ra in  
s i z e  matrix. Beds a r e  2" t o  3' th ick.  Conglomerate is  dominately rounded 
cobbles, some'boulders. Cobbles a r e  qua r t z i t e ,  70% grani te ,  cher t s  make 
up t he  remainder. Matrix same a s  sandstone un i t .  Average s i z e  of t he  
cobbles is 2 t o  3". 



Station 112 - Geochem Sample L-242-73 

Station 113 - Outcrop i s  a recent basa l t  flow appearing t o  or iginate  
behind Vent-Mountain o r ig ina te  from behind Vent Mountain. 
L-243-73 - Black basa l t  with a l ternat ing u n i t s  of flow agglomerate. 
Sample is  black f r e sh  and weathered, l e s s  than 2% ves ica l s .  There is some 
rus t  coloring weather surfaces.  

Stat ion 114 - Geochem 
L-244 - Geochem - Small stream 4'  wide near ba sa l t  flow. 

Sta t ion 115 - Geochem, another small stream flowing westward. 
L-245-73 -Geochem 

Station 116 - Campsite outcrop, basa l t  flow, black approximately 50' 
high, photograph taken of t h i s  flow. 
L-246-73 - basa l t  black, same a s  described above. 

Stat ion 117 - Basalt  outcrop primival c r a t e r .  
L-247-73 - Basalt and scorizceous type mate r ia l  described before. 

July 13,1973 

Raft t raverse  from Surpr ise  Lake camp down Aniachak River. W i l l  sample JKS 
and JN when passing through gates and then take geochemical samples the 
length of the  River approximately every one mile. Wild and Scenic Task 
Force cons i s t s  of B i l l  Lyle, P. Dobey, f i r s t  r a f t ,  Tom Flower, R. Stern, 
second r a f t ,  N. Johnson, J. Merrick, Third r a f t ,  ,D.  Dapkis and Keith Texler, 
fourth r a f t .  

Stat ion 118 - Geochem - 
L-248-73 - Geochem - Taken from small stream j u s t  pa s t  the  gates. 

Stat ion 119 - Staniukovich formation j u s t  southeast  of the  gate,  massive 
c l i f f ,  a l t e rna t ing  gray and l i g h t  gray s t r a t a .  Three samples taken from 
three l eve l s  of beds. Samples bagged a s  L-249-73 upper, middle and lower 
i n  3 bags. Bedding approximately 3 foot  th ick.  Upper sandstone uni t  sand- 
stone, gray green, weathered, green f resh ,  f e l spa th i c  and arkosic. Middle 
un i t  i s  sandstone, l i g h t  gray, weathered and f resh .  Fine grained te l spa th ic .  
20% dark rock fragment,plus quartz and fe ldspar .  Lower un i t  is a sandstone, 
weathers gray green, l i g h t  gray f resh,  fe ldspa th ic ,  arkcosic.  Similar t o  
the previous samples of JKS and Herendeen Bay. 

Stat ion 120 - Geochem - Sample L-250-73 - Geochem. 

Summary of days a c t i v i t y  fo r  July 13, 1973 - Stopped a t  gates ,  ins ide  of 
caldera t o  prepare f o r  rapids  and take samples. It was decided tha t  Lyle 
and Dobey would take lead r a f t ,  Merrick and then Dapkas taking up the  rea r  
i n  case there  was any problem. After t he  f i r s t  50 yards we ran in to  a bad 
place and broke one paddle, bailed out water,  then decided t o  l i n e  the  r a f t  
around a boulder but  t he  r a f t  swamped jerking B i l l  i n t o  the  r iver .  100 



yards downstream I was ab le  t o  beach the r a f t  using the  s t e r n  l i ne .  B i l l  
was not badly injured although he had some cuts  and bru i ses  from h i s  swim.  
Two more r a f t s  were ab le  t o  get  pas t  t h i s  place but the  photographers r a f t  
swamped and got loose. I was the  l a s t  down the  r i ve r  and was ab l e  t o  run 
and catch before i t  got out  of s i gh t .  By t h i s  time, p r ac t i c a l l y  a l l  of the 
par ty  members were soaking wet and we had a large  hole  i n  Dapkises r a f t  which 
we had t o  repa i r , so  we had lunch. Final ly  stopped a t  7130 P.M. a f t e r  making 
only f i v e  miles on the  r i ve r .  (We had t o  stop a t  l e a s t  every half  mile to  b a i l  
out water and repair  holes  i n  one or more of the r a f t s  and of course B i l l  and 
I had t o  take samples.) 

Sta t ion 121 - Geochem - 
L-251-73- 

Sta t ion 122 - Geochem - 
L-252-73 

Sta t ion 123 - Geochem - 
L-253-73 - Mile 6 on the  r i v e r  

Sta t ion 124 Mile 7 on the  r i v e r  - Geochem - 
L-254-73 - Campsite f o r  t he  night.  A l l  of these samples were along the main 
r i ve r  on e i ther  small ba rs  in the  center or bars along the  s i d e  of the  bank. 
River is around 80 foo t  wide, very f a s t ,  f l o a t  f o r  a l l  Geochem s t a t i ons  has 
been Naknek, Stanukiovich, J K  Naknek, or volcanics. 

July  14, 1973 

Seven mile camp on the  Aniakchak River. This morning we w i l l  pack our equip- 
ment down the r i ve r  about l m i l e  t o  get around the  a rea  we a r e  ca l l ing  the 
Chute. After l ightning t he  boat we w i l l  t r y  t o  run the  rough s t r e t c h  with 
empty r a f t s .  

Sta t ion 125 - Geochem - Near mile seven, stream is 4 foo t  wide, f a s t .  
Sample from bottom, no f l o a t ,  gravel ,  sand, JN outcrop about 112 mile away. 
L-255-73 - Geochem - 
Stat ion 126 - Geochem - loca t ion  a f t e r  rapids i n  canyon. Approximately 
mile 8 ,  small stream 1 foot  wide, flows on bedrock which appears t o  be 
Jurass ic  Naknek. Much organic matter ,  f i n e  sand and sandstone. 
L-256-73 - Geochem. 

Sta t ion 127 - outcrop is c l i f f  forming banks of Aniakchak River, Walls 
of canyon 5 t o  30 foo t  high, about 112 mile long. Outcrop is  dark gray t o  
black, highly jointed weathers p l a ty ,  no apparent bedding. 
L-257-73 - Sandstone - dark gray t o  black, weathered, gray f resh ,  Arkosic, 
f i n e  grained, angular t o  subangular. Much fe l spar ,  looks l i k e  Jurass ic  
Naknek, hard, dense, no apparent porosi ty  or permeability. 



Sta t ion  128 - Geochem - 
L-248-73 - Mile 8 ,  stream 4 foo t  wide, f a s t ,  south bank of Aniakchak River. 

S ta t ion  129 - Outcrop north s i de  of r i v e r ,  small r i ve r  c l i f f  20 foot  high 
100 foo t  long. Outcrop is l i g h t  tan  with white s t reaks  on bedding Pla ins  
high f ractured.  
L-259-73 - Sandstone, l i g h t  t an  f r e sh ,  weathers white t o  very l i g h t  tan ,  
very f i n e  grained, subangular, wel l  so r ted ,  many c ry s t a l  faces ,  some f e l spa r ,  
20% dark rock fragment, quartz,  hard,dense, no porsori ty or  apparent 
permeability. Appears t o  be Jurass ic  Naknek. 
Note: After  leaving lower p a r t  of canyon, a mountain can be seen t o  the  
nor th  with an excellent outcrop of Ju r a s s i c  stanukovich, photographs were 
taken of t h i s  outcrop. 
Geochem - Aniakchak River mile  8 112. 
L-260-73 - Geochem 

Sta t ion  127 - Geochkm - mile 8 314, small stream 4 foot  wide a t  mouth 
leading i n t o  Aniakchak River. 
L-261-73 

S ta t ion  130 - On Aniakchak River - Geochem 
L-262-73 

S ta t ion  131 - Aniakchak River - Geochem 
L-263-73 - Creek is draining va l ley  between two large  Naknek mountains. 
Creek is 10 t o  21 f e e t  wide, f a s t  flowing, f l o a t  is boulders and cobbles of 
sandstone, (Jurassic Naknek) no outcrop nearby. 

S ta t ion  132 - Geochem - pas t  a loca t ion  cal led the Boulders, small  
stream 10 foot  wide on bedorck. Sample taken a t  base of water f a l l ,  where 
stream en te rs  Aniakchak River. 
L-264-73 - Geochem 

Sta t ion  133 - Geochem, r i ve r  bank Aniakchak River. 
L-266-737~eochem 

Sta t ion  134 - Campsite Xo. 3 - Geochem 
L-267-73 - Samples taken from bar a t  s i d e  of r i ve r .  

S ta t ion  135 - Outcrop of t o l s t o l  formation, south s ide  of r i v e r ,  outcrop 
is massive sandstone, 20 t o  40 foo t  th ick  beds weathered out i n  l a rge  Blocks, 
many f r ac tu r e s ,  outcrop color i s  brown, cross-bedding. 
L-268-73 - Sandstone, brown weathered, brown fresh,  medium coarse,  sub- 
angular t o  round, poorly sor ted,  40 t o  50% quartz,  20% fe ldspar ,  matrix is  
c lay,  non-calcarious, some porosity,could be a reservoir  rock. Dip + 20 
degrees, d i rec t ion  estimated south 45 degrees eas t ,  compass f i l l e d  with water 
and w i l l  not give di rect ions .  



Ju ly  15,  1973 

S ta t ion  135. - sample L-289-73 - Geochem 
Steep 70 t o  80 degree dip JKS 
112 hour delay t o  repa i r  r a f t  1 112 x 1 1 / 2  hole,  1 shape i n  rea r .  

S ta t ion  136 - L-270-73 - Geochem, r i v e r  sample, 40' wide, s teep base 
of very f a s t  rapids .  SS, boulder beds, Tom JKS bedrock. 

S ta t ion  137 - L-272-73 - Geochem - 2-6' wide, slow SS 

S ta t ion  138 - L-273-73 - Geochem- 4' wide, f a s t ,  SS and f n  SS Tom 
and TV f l o a t .  

S ta t ion  139 - L-274-73 - wood, base of Meshik on l e f t  (Tom) L-275-73 and 
L-277 not  taken. 

S t a t i o n  140 - Geochem 
L-278-73 - on bank of Aniakchak River 

S ta t ion  141 - Geochem - 
L-279-73 - South of Aniakchak River 

S ta t ion  142 - From a s m a l l  stream which feeds  i n t o  the  Aniakchak River. 
The stream is 5 foo t  wide, medium grade, f l o a t  is  volcanic,  and sandstone. 
Sample i s  sand and mud, medium gra in  s i z e ,  some organic matter.  
Lr280~73  - Geochem. 

S ta t ion  143  - On the  Aniakchak River nor th  bank - Geochem. - Small 
stream draining from nor ther ly  d i r e c t i o n  about 15 foo t  wide, meandering. 
Sample was taken i n  mountain house food bags. Sample bags l o s t  
when r a f t  overturned. 

S ta t ion  144 - Geochem - On Aniakchak River bank. 
L=282-73 - Sample i n  p l a s t i c  bag used t o  con ta in  dr ied  peached. 

Photographers r a f t  collapsed upon c o l l i d i n g  wi th  v e r t i c a l  rock f a c e  around 5 P.M. 
t h i s  afternoon.  A l l  of t h e i r  equipment i s  wet and t h e i r  f i lm bag was to rn  
loose,  later located down r i v e r  on a rock. Tom Flower, the photographer 
a s s i s t a n t  very ill. We have had t o  start a f i r e  and wrap him i n  a s leeping 
bag and t r y  t o  d ry  out equipment and gave him some hot  soup, Have decided 
t o  t a k e  one r a f t  l i g h t l y  loaded wi th  s t r o n g e s t  man, B i l l  Lyle, and send him 
ahead wi th  s i c k  man and attempt t o  reach mouth of r i v e r  and get  help.  
Remaining t h r e e  r a f t s  w i l l  take major i ty  of equipment and few remaining paddles 
and follow. Campsite made a t  10 P.M. when high winds had forced t h e  r a f t s  t o  
progress by twoing only, and darkness crea ted  hazards f inding channel. Equipment 
wet, s leeping bags wet, only one t e n t  w i l l  s tand '.up and s i x  men a r e  now s leeping 
i n  one t e n t  (3 man t en t )  using l i f e  j acke t s  t o  l a y  on with two dry s leeping bags 
s t r e tched  across  t h e  top f o r  warmth. Did not  ca tch  up with Lyle, assumed he i s  ahead 
of us. 



J u l y  1 6 ,  1973 

Broke camp e a r l y ,  no b r e a k f a s t ,  t r y ing  t o  make t ime t o  c a t c h  up with Lyle.  
A t  about 8  A.M. t h i s  morning, s igh ted  h e l i c o p t e r  and s igna led  i t  t o  our l o c a t i o n  
using red f l a r e s .  Hel icopter  belonged t o  S h e l l  O i l  Company and p a r t y  c h i e f ,  B i l l  
Polsky agreed t o  f l y  on ahead and t r y  t o  l o c a t e  Lyle  and g ive  a s s i s t a n c e  t o  
s i c k  man. 

S t a t i o n  145 - Geochem - smal l  c reek  feeding i n t o  Aniakchak River.  
L-283-73 - Creek i s  30 f o o t  wide, slow, no f l o a t  seen ,  cons iderable  premice 
on r i v e r  bank, sample i s  medium sand. 

S t a t i o n  146 - Mouth of Mystery Creek - Geochem - Creek i s  30 f o o t  wide, f a s t  
meandering, f l o a t  i s  v o l c a n i c s  and sandstone, sample of sand and mud. 
L-284-73 - Geochem - Taken i n  c l e a r  p l a s t i c  bag. 

S t a t i o n  147 - Geochem - Next c reek  on r i v e r ,  10  f o o t  wide, slow, c l e a r ,  f l o a t  
i s  pebeles  w i t h  v o l c a n i c  m a t e r i a l  and sandstone,  sample is sandstone and mud. 
L-285-73 - Taken i n  w h i t e  p l a s t i c  bag. 

S t a t i o n  148 - Creek, mouth on Aniakchak River ,  n o r t h  bank, 40 f o o t  wide, 
f a s t  c reek  i s  t h e  n o r t h  f o r k - o f  t h e  Aniakchak River  d r a i n i n g  a  l a r g e  v a l l e y  
t o  t h e  n o r t h  f i r s t  f l o a t  we have seen wi th  g r a n i t e  and q u a r t z i t e ,  a l s o  
sandstone and vo lcan ic s .  
L-286-73 - Geochem - taken i n  peach bag. 

S t a t i o n  149 - Creek on n o r t h  s i d e  of Aniakchak River  30 t o  40 f e e t  wide, f a s t ,  
f lowing, f l o a t  i s  sands tone  vo lcan ic s ,  some g r a n i t e  '~nd q u a r t z i t e .  
L-287-73 - Geochem 

S t a t i o n  150 - Geochem - Small c reek  about 15  f o o t  wide and not  on map, c reek  is  
apparent ly  broken through a new channel and i s  now feed ing  i n t o  t h e  r i v e r  northwest  
of previous mouth. No f l o a t  s igh ted ,  every th ing  is  mud, 
L-287-73 - Geochem -sample was taken i n  a  w h i t e  wool s tocking .  

S t a t i o n  151 - Geochem - c reek  on Aniakchak River ,  c r eek  is  6 f o o t  wide and 
very slow, sample from r i v e r  bank a t  mouth, a l l  sand and mud, no f l o a t .  
L-289-73 - Geochem 

S t a t i o n  152 - Geochem - bank of Aniakchak River .  
L-290-73 - a g a i n  taken i n  whi te  sock. 

S t i l l  5  mi l e s  from mouth of r i v e r ,  very d i f f i c u l t  t o  p u l l  r a f t ,  have made 
small  camp and b u i l t  f i r e .  Waiting f o r  h e l i c o p t e r  t o  r e t u r n  and p i ck  up 
the  S h e l l  g e o l o g i s t s .  Sk i f f  from motor v e s s e l ,  Ivanof has  come up r i v e r  
and w i l l  r a f t  t o  f i s h i n g  b o a t s  motored i n  mouth of r i v e r .  



J u l y  17 ,  1973 

Aniakchak Bay on board motor v e s s e l  Johnny B. ,  spent  n i g h t  on f l o o r ,  very 
comfortable.  Good weather ,  Equipment on sandbar f o r  a i r c r a f t  t o  p i ck  up. 

S t a t i o n  153 - Geochem - Aniakchak River a t  mouth on n o r t h  bank. 30 f o o t  
from outcrop of t o l s t o i  formation.  
L-291-73 - a i r c r a f t  i s  f l y i n g  overhead and do n o t  have t ime t o  d e s c r i b e  
sample. 
L-292-73 - Age d a t e ,  Basa l t  i n t r u s i o n  of t e t  

J u l y  18, 1973 

A i r c r a f t  unable t o  land  because of high winds. F i n a l  pick-up was by small 
p l ane  on beach a t  21:30 P.M. 


