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Columbia, DO HEREBY CERTIFY TXAT: 

I am a consulting mining enqineer, 

I graduated from the University of British 

Columbia in i942 with the degree of B.A.Sc. 

in Geological Enuineering, 

I graduated from the University of Alaska 

in 1347 with the degree of B.3Iin.E. in Mining 

Engineering, 

I am a Registered Professional Enginezr in the 

Association of Professional Engineers in the 

Province of British Columbia, 

I am a Registered Professional Engineer in the 

Association of Professional Zngineers of Y l ~ h s n  

Territory, 

I have pr2cticed my profession f ~ r  more than 

twenty years, 

I have no i~terest. direct or indirect in the 

placer cl.ains on Mosqxito creek, vi%on Territory, 

which zre the subject of this rt:po:t nor dtl  I 

expect to recei~.~e m y .  
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REPORT ON bleFARLAKE PLACER PROPERTY 
KOSQUITO CREZK, SIXTYMILE AREA 

YUKON, CANADA - - -- - .- 

INTRODUCTION 

This report is prepared at the request of Mr. Ken 

PcFarland of Vancouver, B. C., who is the registered 

owner of the 30 claims on Mosquito Creek which are the 

subject of this report. The report deals with the 

in these potential for economic gold placer deposits with: 

placer claims. The author did not visit the claims 

because of deep snow cover and low temperatures which 

would have prevented any meaningful observations. 

LOCATION AND ACCESS 

The property is located in the west central part 

of the Yukon Territory, Canada, at latitude 63O 57' N, 

and longitude 140° 50' W. It lies about eight kilometres 

(5 miles) east of the Alaskan boundary and about sixty-four 

kilometres west of Dawson (Dawson City), Yukon. The 

property lies in the valley of Mosquito Creek which flows 

westerly and enters the Sixtymile river opposite the mouth 

of Bedrock creek some nine kilometres upstream (southwest) 

from the mouth of Big Gold creek. 

The usual means of access is by about one hundred and 

ten km (66 miles) of gravel road from Dawson. Dawson is 

served by the Klondike highway which joins the Alaska 

highway near Whitehorse. The Sixtymile area is also 

accessible from Alaska via the Taylor highway which joins 

the Alaska highway at Tetlin Junction. The Taylcr highway 

2nd the road to Dawson are both normallr~ closed during 

r h e  winter months. yd 



The wes te rn  end of t h e  proper- ty  i s  a c c e s s i b l e  Ly 
r o a d  b u t  t h e r e  a r e  no r o a d s  e l sewhere  on t h e  c l a i a s .  

There i s  a  s m a l l  g r a v e l  a i r s t r i p  that is  s u i t a b l e  f o r  

l i g h t  a i r c r a f t  about  e i g h t  k i l o i n e t r e s  n o r t h e a s t  of  

t h e  p r o p e r t y .  

PROPERTY 

The p r o p e r t y  l i e s  i n  t h e  Dawson Mining D i s t r i c t  and 

c o n s i s t s  of  t h e  30 p l a c e r  mining c l a i m s  l i s t e d  i n  APPENDIX I .  

The c l a i m s  ex tend  from t h e  v a l l e y  of t h e  S i x t y m i l e  r i v e r  up 

Mosquito c r e e k  f o r  a  d i s t a n c e  of  abou t  f i v e  k i l o m e t r e s  

( 3  m i l e s ) .  They were s t a k e d  by Ken McFarland, t h e  r e c o r d e d  

owner, on J u l y  2 4 ,  1981. The p r o p e r t y  was fo rmer ly  h e l d  

by McFarland under p l a c e r  P r o s p e c t i n g  Lease No. 4257 and 

was c o n v e r t e d  t o  c l a i m s  under p r o v i s i o n s  of t h e  Yukon 

P l a c e r  Mining Act .  

The c l a i m s  a r e  a l l  i n  good s t a n d i n g  u n t i l  J u l y  2 4 ,  1 9 8 2 .  

I n  o r d e r  t o  m a i n t a i n  t h e  c l a i m s  i n  good s t a n d i n g  beyond 

t h a t  d a t e ,  approved work must be done on t h e  p r o p e r t y  

i n  t h e  amount of  a t  l e a s t  $200.00 p e r  c l a i m .  The c l a i m s  

may be grouped b e f o r e  t h e  work i s  done and a l l  t h e  work 

may t h e n  be  done on one o r  more c l a i m s .  Payment i n  l i e u  

o f  work i s  n o t  a c c e p t a b l e .  The a u t h o r  does  n o t  w a r r e n t  

t h e  ownership of  t h e  c l a i m s  o r  t h e  r i g h t s  which t h e y  convey.  

GEOLOGY 

According t o  C o c k f i e l d  (1931) t h e  p r o p e r t y  i s  u n d e r l a i n  

by s e r i c i t e  and c h l o r i t e  s c h i s t s  which he c o r r e l a t e s  w i t h  

t h e  Klondike s c h i s t s  i n  t h e  Dat:son a r e a .  The Klondike 

s c h i s t s  u n d e r l i e  most of  t h e  p r o d u c t i v e  p l a c e r  a r e a  i n  

t h e  Klondike.  C o c k f i e l d ' s  l e n g t h y  & s c r i p t i o n  of t h e s  

r o c k s  i s  i n c l u d e d  i n  t h i s  r e p o r r  a s  IZPENDIX 11. 



Early Tertiary volcanic rocks of probable Eocene age 

occur along the valley of the Sixtymile ri-der opposite 

the mouth of Mosquito creek and both upstream and downstream 

on the southeast side of the river. Cockfield referred 

to these rocks as "Younger Volcanics" - his description 
of these rocks is also included in APPENDIX 11. 

From the author's observations in various parts of 

the Yukon plateau, the primary gold deposits, which are 

the source of the placers, are closely related in time 

and space to early Tertiary subvolcanic rocks. 

In common with most of the west central Yukon, the 

Sixtymile area has not been glaciated. This means that 

the original paystreaks would still be intact except where 

they have been mined out. 

Although the author has not been on the property, 

some reasonable predictions can be made about the 

surficial geology. These are based on a study of 

photographs taken on the property and extensive personal 

knowledge of the west central Yukon and the Sixtymile 

area in particular. 

The surficial materials (sand, gravel, etc.) will be 

perennially frozen in most places to considerable depth 

(permafrost). The north facing slope of the valley will 

be underlain by almost continuous permafrost but there 

will be only patchy permafrost on the south-facing slope. 

There will be a layer of black muck ovzrlying the 

gravels in the valley bottom. The minimum expected depth 

will be about two feet but, in places, it may exceed 

twenty feet. The muck is a mixture of 1-oess, organic 

materizl and highly variabls amounts of silt, gravel, I 

and rock fragments. It contains negligible 

qold if any. 



C o n s i d e r i n g  t h e  g e n t l e r  n o r t h - f a c i n g  s l o p e  o f  t h e  

v a l l e y ,  t h e  bedrock  r i m  w i l l  e x t e n d  f a r t h e r  under  t h e  

s l o p e  on t h e  s o u t h  s i d e  t h a n  t h e  n o r t h .  There  i s  a  

p o s s i b i l i t y  o f  a  low bedrock  bench on t h e  s o u t h  s i d e .  

I t  i s  n o t  p o s s i b l e  t o  p r e d i c t  t h e  d e p t h  t o  bed rock .  

HISTORY 

The f i r s t  r e c o r d e d  p l a c e r  mining  i n  t h e  S i x t y m i l e  

a r e a  was on M i l l e r  c r e e k  i n  1892.  Mil ler  c r e e k  e m p t i e s  

i n t o  t h e  S i x t y m i l e  r i v e r  a b o u t  f o u r  k i l o m e t r e s  ( 2 $  m i l e s )  

n o r t h e a s t  o f  t h e  mouth o f  Mosqui to  c r e e k .  

I n  t h e  same y e a r  g o l d  was d i s c o v e r e d  on Glacier c r e e k  

and  on Big  Gold c r e e k .  P r o d u c t i o n  i n c r e a s e d  from $6,000 

( a b o u t  400 c r u d e  o u n c e s )  i n  1892 t o  $225,000 ( a b o u t  

15 ,000  c r u d e  o u n c e s )  i n  1895.  A f t e r  t h e  d i s c o v e r y  o f  g o l d  

i n  t h e  Klondike  i n  1896,  t h e  p r o d u c t i o n  s l o w l y  d e c l i n e d  

o v e r  t h e  n e x t  two decades  t o  a b o u t  2000 ounces .  

(Cockf i e l d ,  1921)  

P r o d u c t i o n  i n c r e a s e d  t o  a b o u t  15 ,000  ounces  i n  1915 

when d r e d g i n g  commenced on M i l l e r  c r e e k  b u t  h a s  v a r i e d  

w i d e l y  s i n c e  t h e n .  The p r o d u c t i o n  from t h e  S i x t y m i l e  camp 

h a s  been summarized by Green (Green ,  L.H., 1966)  up u n t i l  

t h e  end  o f  1965: 

Recorded p r o d u c t i o n  f o r  t h e  g o l d f i e l d  s i n c e  d i s c o v e r y  
i s  a b o u t  213,600 ounces  o f  f i n e  g o l d  i n c l u d i n g  123 ,000  
ounces  up t o  1917 .... a b o u t  12 ,700  f o r  t h e  Holbrook 
Dredging Company f o r  1934,  1935,  1939,  and 1940.  ... 
7 2 , 9 8 4  ounces  f o r  Yukon E x p l o r a t i o n s  L i m i t e d ,  1948 
t o  1961  i n c l u s i v e  .... 4,630 f o r  o t h e r  o p e r a t o r s  
between 1948 and 1962 .... and a b o u t  290 ounces  f o r  
l a t e r  o p e r a t i o n s  .... T o t a l  p r o d u c t i o n  f o r  t h e  g o l d -  
f i e l d  i s  p robab ly  o n l y  s l i g h t l y  l a r g e r  t h a n  r e c o r d e d  
p r o d u c t i o n .  



Some d a t a  i s  a v a i l a b l e  r e g a r a i n g  d redg ing  o p e r a t i o n s  

on t h e  lower p a r t  o f  Big Gold c r e e k  ( F r a n k l i n ,  p e r s .  

communicat ion) .  The average  v a l u e  c ~ f  t h e  g r a v e l  dredged 

was about  50C p e r  c u .  yd.  when g o l d  was s e l l i n g  a t  

$35.00 p e r  ounce. T h i s  t r a n s l a t e s  t o  a b o u t  $5.70 p e r  

c u b i c  y a r d  when g o l d  i s  s e l l i n g  a t  $400.00 p e r  ounce.  

There i s  no r e c o r d  of any p r e v i o u s  mining on 

Mosquito c r e e k .  The f a c t  t h a t  t h e  c r e e k  i s  named i n  an  

a r e a  where many s m a l l e r  c r e e k s  a r e  n o t ,  s u g g e s t s  however, 

t h a t  t h e r e  was some p r o s p e c t i n g  i n  t h e  p a s t .  More 

r e c e n t l y  M r .  McFarland d i d  some p r o s p e c t i n g  w i t h  a  

b u l l d o z e r  p r i o r  t o  s t a k i n g  t h e  P r o s p e c t i n g  Lease i n t o  

c l a i m s .  The p r o s p e c t i n g  d i d  n o t  r e a c h  bedrock,  however, 

and no s y s t e m a t i c  sampl ing  was c a r r i e d  o u t .  Some g o l d  

was r e p o r t e d .  

CONCLUSIONS 

The Mosquito c r e e k  p r o p e r t y  l i es  i n  an  a r e a  of  

go ld -bea r ing  c r e e k s  t h a t  have been mined and a r e  b e i n g  

mined s u c c e s s f u l l y .  The bedrock geology i s  s i m i l a r  t o  

t h a t  of o t h e r  p r o d u c t i v e  p l a c e r  a r e a s  i n  t h e  w e s t  c e n t r a l  

Yukon. While t h e  c r e e k  may have been p r o s p e c t e d  i n  t h e  

p a s t ,  no r e c o r d s  a r e  a v a i l a b l e .  I n  any c a s e ,  g r a v e l s  t h a t  

would have been t o o  low grade  t o  mine some decades  ago 

c o u l d  p o s s i b l y  be made t o  pay w i t h  r e c e n t  improvements 

i n  a c c e s s , m i n i n g  equipment ,and t h e  p r i c e  of g o l d .  I t  

i s  t h e r e f o r e  concluded t h a t  an  e x p l o r a t i o n  program i s  

j u s t i f i e d  t o  de te rmine  i f  pay g r a v e l s  e x i s t  on t h e  

p r o p e r t y .  



It i s  recommended t h a t :  

1. t h r e e  t r e n c h e s  be  excava ted  comple te ly  

a c r o s s  t h e  v a l l e y  bottom and e x t e n d i n g  

downward i n t o  bedrock.  The t r e n c h e s  

shou ld  be approx imate ly  one m i l e  a p a r t  

measured column samples of  abou t  one 

s q u a r e  f o o t  i n  c r o s s  s e c t i o n  be t a k e n  

a t  r e g u l a r  i n t e r v a l s  o f  n o t  less t h a n  

8 m e t r e s  ( 2 6  f e e t )  o r  more t h a n  15  metres 

(50 f e e t )  a c r o s s  t h e  v a l l e y  bottom. The 

d e p t h  of  e a c h  sample shou ld  n o t  be more 

t h a n  1.3 m e t r e s  ( 4  f e e t )  i n  g r a v e l  and 

0 - 3  metres  (one f o o t )  i n  t h e  bedrock.  

The sampling e x t e n d s  from t h e  t o p  o f  

t h e  g r a v e l  t o  bedrock and a t  l e a s t  two 

f e e t  i n t o  bedrock .  

3 .  t h e  samples be  c o n c e n t r a t e d  by s l u i c i n g  

and panning.  The g o l d  c o n t e n t  shou ld  

be e s t i m a t e d  i n  t h e  f i e l d  b u t  a l l  

c o n c e n t r a t e s  shou ld  b e  r e t a i n e d  f o r  

c lean-up w i t h  mercury and t h e  g o l d  

weighed t o  o b t a i n  t h e  e x a c t  v a l u e  

4 .  complete n o t e s  and s k e t c h e s  be  k e p t  on 

t h e  s i z e  and l o c a t i o n  of  t h e  samples 

and a  d e s c r i p t i o n  o f  t h e  m a t e r i a l  

sampled. Annotated c o l o r  photographs  

shou ld  be t a k e n  of t h e  sample sites. 

Some m o d i f i c a t i o n s  i n  t r e n c h  l a y o u t  and o t h e r  d e t a i l s  

w i l l  p r c b a b l y  be n e c e s s a r y  t o  s u i t  l o c a l  c o n d i t i o n s  



The average value from the sample results should 

be computed and the lateral limits of any paystreaks 

defined. From the informaticn cbtained in the sampling 

program, decisions can be made on the next step in 

exploration and/or development. 

The estimated cost of the program Is: 

Bulldozer 140 hrs. @ $150.00/hr. 

Transportation, camp, misc. 

Engineering services 

Contingencies @ 15% 

TOTAL 

February 19, 1982 
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CLAIMS 

GRANT NUMBER 

P  1 3 7 2 0  

P  1 3 7 2 1  

P 1 3 7 2 2  

P  1 3 7 2 3  

P 1 3 7 2 4  

P  1 3 7 2 5  

P  1 3 7 2 6  

P  1 3 7 2 7  

P 1 3 7 2 8  

P  1 3 7 2 9  

P 1 3 7 3 0  

P  1 3 7 3 1  

P  1 3 7 3 2  

P  1 3 7 3 3  

P 1 3 7 3 4  

P 1 3 7 3 5  

P  1 3 7 3 6  

P  1 3 7 3 7  

P 1 3 7 3 8  

P  1 3 7 3 9  

P  1 3 7 4 0  

P  1 3 7 4 1  

P 1 3 7 4 2  

P  1 3 7 4 3  

P 1 3 7 4 4  

P  1 3 7 4 5  

P 1 3 7 4 6  

P  1 3 7 4 7  

P  1 3 7 4 8  

P  1 3 7 4 9  

CLAIM NUMBER 

F r a n k  

Drew 

A r t  

B o r d a n  

C h r i s t i n a  

Rob 

M i c h e l l e  

P o p p y  L o c o  

G r e g  P e t e r  

P o c o  G l a d y s  

B a r b  

J o a n n e  

E l a i n e  

Deb 

Margaret Ann 

Gram 

L o r i e  

M a u r e e n  

B e a  

A l i c e  

A r c h i e  

Donna  L e e  

Bob  

Ken 

L e o  

S a l l y  

Tammy 

V i c i  

F o n n i  

N a n c y  

R e c o r d e d  D a t e :  J u l v  2 4 ,  1 9 8 1  N o t e :  Names a re  as  s h o w n  
E x p i r y  D a t e :  ~ u l y  2 4 ,  i 9 8 2  

Recorded Owner :  Ken M c F a r l a n d  
1 7 2 1  K i n g s w a y  

o n  t h e  G r a n t s  

V a n c o u v e r ,  B. C. J' 
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T h e  structure is  further complicated by the injection of large amount< of 
i g ~ e o u s  material. I n ~ ~ u m e r a b l e  dykes and sills, now reduced to lenticular m u s e .  
have been iuiected into the rocks of Xasiiia series and have been in ~ n r t  folded 
with them. T h e  complicated structure of these rocks and the large amonnt of 
injected material make i t  rash to estimate their thickness. Further, both the 
loxer and upper boundaries are trallsgressi\-e igneous contacts, so that lieither 
the bottom nor the top of tlic series is ;~ctn:lllg present in  the Sixtymile rcgion 

These rocks are  the oldest in  Sixtymile district. for  they are cut or o\ e r i a i ~ i  
by all the other roclis. 

If the Yukon group as  a whole be Precambrian, the Nasina series, the  earllest 
members of tha t  group, must be of Precambrian age. Davson' correlated them 
with the  Grenville series, but such a correlation can be of little value. 

<, (, 
Origin. 

T h e  strongest c.r-idencc thzit these rocks arc of sed-jmentary origin is t!ic. 
m p d  alternation ui the quartzites, schists, and Ilniesto~ie; the abundance oi 
graphite; and the occurrence of quartz conglomerates. X l c r ~ s c o p i c ~ ~ m i u a t i o r i  
shows t h a t   the^ havc largely recrystallized into fine-,mined schists and g n e i s e j .  
Although some specimens show granulation, recrystaLhzation is,the'mle, nnd i n  
many cases, theeracking o r  straining at r ight  a n g l e  to the plap$~fifoliatioii  
n a y  be  taken as being due  to movements which havc ~ccur r+~~+q~eque~i t  to 
the recrystallization of the  rock. &&$$; 

T h e  Nasina series represent siliceous apd arenaceous s e d i m ~ ~ t s , $ ~ i t h  some 
calcareous deposits la id down on  the  bottom of a n  early Precambnap sea, but  
which, a s  a result of earth movements, have become recrystallized int@,+sts and 
gneisses. Complete metamorphism, h m e y ,  was riot w h o l l ~  due,:? regional 
movements. In many cases garnet, and 111 some cases tourmaline, is developed 
and both these minerals air: found onlr  i n  prosirnit> to the granite gneiss I t  1s 

believed that  contact metamorphism plaxed ~ t s  part In the grea:A,&nges which 
these rocks have undergone, and tha t  the  intrusion of the  ~ ~ & & h o l i t h s  of 
granite, with t h e  consequent soaking of the inraded sediment?+sn,+ grani t ic  
juices helpe'd,in the alteration. B u t  the eEects of contact and o Q ~ @ n l  meta- 
morphism are so similar on rocks of this type, as to make the distinction a problem 

.'I , ''L 
that  can be  solved on17 by detailed rrork. 

T h e  igneous schists are divided for the pre-eiit into two maiu group:. 
s r i c i t i c  and  chloritic schists and irmphilolitc o r  hornblende schists, for Loth 
of which formatioxxl names hare n1rc:ldy been gircti. 

,. 1 his group consists of light-colourcd sericitc schists ~ i t h  subordini~ tc  
amounts of chlorite schists. 3fcConnel12 has reported i n  detail on these rocks. 
hut many difficult problems still remain; amongst these a re  the age relationships 

1 Datrson. G .  hi.. "The  geological record in the Rocky Mountain region of Canada." 
Bull. Geol. Soc.. Am., vol. 12. 1401, pp. 42-64 .  

McConnell. R. G.. "Report on t h e  Klor?diko gcld fields,''  Geol. Sun .  .. Can.. Ann 
Kent . .  voi. SIV. I ? n l .  pp. 15-2?13. 



of tho various nicmbcrs of tile two group* to one nnothcr n ~ i d  to the granitc 
n e i s s .  The intimate association of t h e e  rocks lrith the othrr members of tht: - 
Yukon group has ciluscd thcni to bc rni~ppecl as a conrples in  many of the surveys 
of Yukon and Alaska. The writer I L ~ S  cndenvoured to effect n separation of t l ~ c  
main groups, rind thou:ii this sepnrittion is riot complete, i t  ntiords inforinatio~i 
which com~~i . r~s i~ tes  for tile mnpping iiinccuracie5 i~~\.olvctl. 

D i s t r i b ~ i / ~ ~ n .  Thtt s L t l i z t i  ~ u t ~ i o p  in t h e  maln a rws ,  the lnrgtst of nilicli 
occ6yes p:irt ot rllc  o out her^^ portlon of the district, este~itling south aloug the 
B o u n d a r ~  from near Deep creek to Ladue rlser, e distance of PO miles, and east 
from the B o u n d a r ~  to X'itson creek and Rice creek, a distance of 15 ndck.  
Nasina and later igneous r o c k  make up a considerable portion of this area. 

4 Two other areas occur along tho Boundary, both of them near the  northern 

9 end of the d-istrict. The  more northerly crosses the Boundary near Little Gold 
creek, and extends eastward to Hungry gulch, a distance of 6 miles, following 

.d 

fairIy closely the divide be twen  the Sixtymile and Fortymile drainage. I t s  E 
'q width is  not kno\rn as this diride forms the boundary of the  present mapping 

sheet. The  ;econd of thece t m  areas occurs on the Boundary i n  the vicinity 
, of Bedrock creek, and crossing Sixtymile rlver near the mouth of tha t  creek 
, < 

-: extends d o n g  the south s ~ d e  of the Sixtymile to the mouth of Xiller creek, thus 

@$ having a length of 10, and a n  average width of about 4 miles. 
- r- 
/s- -- 
-B Lithological Characters. These schists resemble i n  appearance the most 

5 completely recrptallizedi rocks of the Nnsina on the one hand and the most 
sheared of the granite p e i s r e s  on the other. They may be differentiated from 

?& t h e  Nasina by the transitions which occur in the latter between limestone, 
2% quartzite, and schist. The sencite whists have bren derived largely from 
?: purphyntie igneous rocks. and in many cases the traces of the porphyritic 
,r- 

texture have not been completely obliter.lted Rounded Nebs of quartz 2nd 
feldspar. probably the ong~n' l l  p i l ~ l i ( ~ r \ > t i  of the rock, may sometimes be 01s 
~ ~ n g u ~ s h e d  macroscopir.ll!~ 

The  separation of the crushed quartz porphyries and the crushed gral~it,: 
porphyries or augen glleises, i.i more diEcult, for b~ the  failure of the 
quartz phtxncrysts and the consequent iccrease in the feldspathic c o n s t i t u m t ~  
n n  almost conipletc transition between the t r o  types may be found. Biotite 
is, however! conspicuousl~ absent from the  sericitc schists, and abundant 
in the granite g n e i s s .  and this fact, .coupled with thc general appearance in 
t?le field, rrhirh is of cnnic ~-;r111c. v r r e d  in difierentiating the t ~ o  t y p s .  

The mwt  ilnjwrti~rir ancl abundiint r o c k  in this series arc  white. light 
. . 

yc,!lon-, or lighi g r ~ c i ~  wrrir t> .;r-!list.;. ' r l i tx pos'ess n ~narlied foliation accen1.u- 
ated b s  rhe derelopnicr~t o f  srconrlary ini~lerals ns n necessary nccompnnirue~~t 
:o the pronounced dyu:irnic age!icirs t.0 which thcy llavc boen subjected. Tl ic-  



Gnder the microscojlc t i ~ e j e  rocks are scen to be of simple ~r~ i~~era log i l . a l  
conlposition, the bulk of the specixnei~s being composed of quartz, feldspar. 
sericite, and chlorite. Of the feldsp~tr, both ortl~oclase and j~l :~gi( iclnss  arc 
prejent,' the p l a g i o c ! ~ ~  beillg usually nlbitt. or oligoclase. Kumcro!is ~nincrals  
of secondary importance occur. These are mng~~et i t e ,  pyrite, Iicinatitc, zoisite, 
cpidote. zircon. kaoli~:, 2nd c!nlcitc. Eiotitc is usually absent. Tile qu;irtz shoms 
progressire granultltioii and rccrystnliization, passi~ii. througl~ n s t n g  i r i  ;vliicIl 
the quartz grains interlock with :I sutured tcsturc'. into v a r i e t i ~ . ~  in \vllicIi t!~e 
quartz has been I a r g c l ~  recrystnllizcd into large, cienr nrens cntir<;ly !'rrc f rom 
strail1 shadows and co i i t a iu i~~g  inclusions of the granulated material. Scricite 
is abundant, and occuls in parallel hinds sweeping i n  curves tl1ro1:gli tilt rock. 
T h e  chlorite occurs in  small leares or aggregates. 

Macroscopical!y the chlorite schists are'fine-grained rocks shoving abundant 
chlorite and epidote.  the^ occur both as bands alternating n i t h  the scricite 
schists and as masses. The planes of schistositr are  not.@verned b~ the char- 
acter of the rock, but p a s  from one variety to the other a t  diffcrent angles to 
the p!nnes of contact between them. 

Vnder tlie micrmwpc the chlorite xilists nre rerF similnr tc, the 
sericite schists, .sare that  the chlorite is relatively much,more abundant, and 
\rith the  chlorite, epidote, arid zoi.sitc also ,i~~cre:tses its importance. t111d quartz 
declines. A large amount of granitic material has been'.injccted into these 
rocks, and so  intimate!^ are  the  two associated that  it, ig&quently impossible 
to  separate the material even in thin section. The  zoisite,,-however, replaces 
feldspar to some extent, and i t  is possible that  the feldsp%..are more basic. 

Remnants of a ,  porphyritic testure are visible i n  .many of the sections. 
These appear a s  lenticular masses of material usually- liounded by bands. of 
mica, probably the original phenocrysts of the rock.. ,'She material i n  these 
lenticular areas is usually granulated, but in  some cases,recrystnlliz:itin~i has 
taken place. . ( I  

Structure .  'i'llc rocks of this arrics arc cveryrvhere foliated, b t ~ t  t11i.y iinre 
suffered somewhat unequall~ in this respect. The strike pf,th,scliistosity is in a 
general northmejtlsuutheast direction, but there a re  man~,~excc l , t ions .  The 
dip is persistently towards the  soutl~mest and notwithst&hg the high degree 
of metamorphism which these r o c k  have undergone, the  . & l e s  ~..,, of dip are  usually 
low, rery seldom esceeding 30 degrees. I n  some cases, notibly in t l ~ e  arc3 lying 
along Sixtymile river, high dips m r c  noted. 

Age and  Correlations. T h e e  schists are  simiIar to certni~i sericitc and 
chlorite schists ah ich  make u p  the bulk of tlie Iilondike series.' In ninppinp 
that  series, lio'vever, J f c C o ~ i n d  included the granite gneisses 2nd c~-)!isi.quc~i!.tl;r 
these rocks cnii only be rcfcrrcd to portions of that  series. Correl:ltions rni,zht 
also be made wit11 p o r t i o ~ ~ s  of tllc: jgncous schists of the lilotn.c..ir~ ;irc;i' n.11ich 
exhibit the  same rclntior~s t o  the rocks of the Xxsinn series a s  do t i l l ;  s ~ ~ r i c i t e  and 
cli!oritc schists in S i s t ~ - m i l o  district. T h e -  ma- 21% be t l ~ c  ( q u i r . ~ l r r ~ t s  of 

- ~ - 

' McConnell, R. G.,  op. cit.. pp. l5B-?9B. 
=Cairnes, D. D., Gr-1. S u r v . ,  Can..  Suni.  Rept .  1916, 1). ?S. 



.himilar in  the S a l ~ u o n  River' gold field correlated with the Klondike 
'~ocks,  and they may 2150 be correlated v i t h  similar r o c h  in the Stewart2 River 
valler. 

The schixs esllibit distinct17 i n t r u s i ~ e  relatiunj: with the rocks of the 
I r S o t  0111. :!re the contacts bctwccrl rlle two extremely irregular, 
nit11 areas of the scricitc schists penetrating into the quartzites, but numerous 
inclusions of quartzites, from a fwl- ilichcs to scvern! hund~ecl feet i n  diameter, 
are found in the sericite scllijts. 

There is also ecidcncc that these schists art: earlier than the granite gneisszs, 
for p:~tchej and small arcns of granitic material are folded and sheared' x i t h  the 
schists. Thesc patches represent injections of granitic material from the  
Precambrian batholiths or from the ~ t o c k s  of :Xesozoic age, probably from th.2 
batholiths. 

The fact  that.there i s  transition betrreen the sericitic and chloritic schists 
is no proof.as to their relative Ages. 'It may indicate i'ntrusire contact or con- 
temporary age. The altemating+xixi& are strongly suggestive of dykes and sills 
of t'he chlorite schists cutti& tke serici'tq schists, and i t  is believed tha t  the 
former are younger than the latter, bu t  both have heen sheared alike, and all . 

s i p s  of erupt ire  contacts have been obliterated. 

Origin. T h s e  rocks m e  their origin to t h e  extrusion or intrusion of 
igneous material suJoscquentlg deformed. The  intrusive contacts with those of 
the Sasina series, and the porphyritic texture, remnants of which can ba readily 
detectsd, leave litt le h u ' b t  as  to  their igneous origin. Further, the,, mineral 
composition strongly suggests that  many of the rocks w r e  originally quartz 
yorphpies, and that  from these there is a gradation to more basic types repre- 

, . 

sclrted by the chlorite schists. 
The deformation has been due to movments  in  the rock mass, and the 

microscope show3 a progressire granulation 'proceeding. hand i n  hand with 
r e ~ r ~ s t a l l i z a t i o n ,  and this was accompanied by the development 'of secondary 
minerals, d o n g  -selldefined planes of pressure. The ~~~~~~~~~~sts of quartz 
have sufiered nlorc than the fcltlspars in the process of granulation but both 
arc crushed to n certain degree. . . I h e  fact  that  the planes of xliistosity cut  across t i e  planes of contact 
betlieen the scrlcite and  chlorite schists a t  viirpir~g angles can on11 lead to the 
inference that  shearing took place subsequent to tha consolidation of these rocks 
and that i t  n a s  not due to movements nh i le  the rocks were still in  a molten - ~- 

state. It is, of course, impossible to say whether the rocks posse~sd  an original 
f l o ~  structure, which i n  certain cnscs might be emphasized 'by later moremcnts. 
:YL! trace of such earlier flow movements has been lost b- the later shearing to 
n-!lich these rocks have h e n  subjccred. 

I t  is, therefore, probable that  the sericite xi l is ts  are  derived fro111 quartz 
porphyries and allied t-pcs of rock, and the chlorite schists from rocks of a 
  no re basic con~posi~iorl,  -rvhicJi may 1inr.e represented later iutrusion into the 
qunrtz porphyries, and tha t  t h e  schists one  their origin to the processes of 
mcclmnical deformation known as regional metamorphism. 

1 ?.lcConnell. R. G . ,  " Snlmon Rivcr  gold field;' Geol. Surl-., Can.. A n n .  Rept.. vo!. S I Y .  
1901. I?. %A. 

2 1\IcConnell, R. G . .  Geol. Stlrv. .  Car. . .\nn. Rey t , ,  \-01. S I V ,  1901, p. 15B. 



tinuous with XcConnell's Iienai series in lilondike'; and equivalent. to certain 
beds in the Fortymile district which, from fossil evidence, 1i;:ve been rcfcrrcd 
to that age.' Siniili~r i ~ d i  orcur i l l  'I-pper IVhite Eivrr.' a n d  Klunne mining 
districts'. 

These correlations plaw thc rocks as Kmni ,  ~vhicli is probably upper Eocene. 
As the rocks have been appi~~.enrIy clcposited in  separate bi~sirl:;, it is not lilielv 
that sections take11 nt different points will correspond, nor t!int the i:har;lctcristic 
Iiyrlite seams xvill always occur a t  thc same horizon. Xo diagnostic fosiils have 
been found i n  these.bedx, but their similarity to the beds in rhc I<lo~~tl ikc,  their 
structural relations, and their content of fossil wood and liguitc rer~clcr it  likely 
that  they should be assigned t o  the Kenai. 

, e-: .r 
,.+:This name mas applied to Cairnes in  Tjpper K h i t e  Ricer district' to  corer 

a series of andesites, diabases, basalts, and allied rocks of Tertiary age. Several 
areas of similar rocks i n  Sixtymile district h a r e  been provisionally assigned to 
this group The  largest l i e  i n  the i i c i ~ ~ ~ t ~ -  of the c~ei.l,s ~ ) roduc i~ ig  plaeer goicl 
along Sixtymile river between Bedrock and Flvcmiie creelis. I t  outcrops for 
less than 2 miles up Xiller creek; for about the same disrancc u p  G!acier creek, 
up Big Gold creek to the divide between the Sistymlle and Fortynnle drainage; 
and along this ridge to the head of California creel;. 

Another aSea of importance, not yet fully explored, extends from Swede 
Creek dome across Fish creei; and beyond. This  is believed to be continuous 
with another area on Sistgmile ricer near the -mouth of Fiftymile creek. 

5 Another area, o r  possibly a portion of the same area, occurs near the  forks of 
' Ifatson creek as f a r  domst ream as esolorat ion~ were carried. Thc cynosures 

here are  on the henchci and exhibit escellent sections through n rurtical rnnge 
of a t  least 1W feet. 3fang smaller areas--on mount Enr,t, Gedrocl; mountain. 
and e lcc r rherens  well as numerous cl,~l:e-~ and  s i lk .  p:~rtic~~ln:.lp ill thc \.ic*ir!ity 

The rock ,  consisting of andesites arid diabases, hare  a bright, fresh appear- 
ance, but rnhell esamined c!osely a re  seen to be deeply v x t h e r e d ,  arid alteration 
has made it .almost impossible to obtain a fresh hand specimen. B1ac.k and 
rarious shade; of preen and grey prcdolninare. but reds. riinging from a t?l~ll 
brick colour to bright yrrmilion or wen  lavender n r e  by no means rare. The 
testure rangres from glassy throuyh aphariitic or porpli-ritic to  gnnulnr .  The 
porphyritic facies are most abundant and contain large crystals of feidjpnr, 

1 ZIcConncll. R G.. " R e p o r t  o n  ;he E;iontiil:e gold fields." Geol. S u r v . .  Can. ,  ;Inn. I'ept . 
1301. pi). ?2'R-PIR. 

2 Pr indle .  I,. ;\I.. OD. cit.. no. 2 . 3 - 2 6 .  . . . . .  
3 Cnirnes. D. D., " Uppcr  W h i t e  R i v e r  district." Geol.  Surv..  C:m.. X e m .  j n ,  1415 ,  pu. 

95-97 .  
'~>!cC)onnril. R. G . .  Grot .  Surv . .  Can..  :Inn. Kept.. vol S V I .  1901, p. 7.4. 

C a ~ r n e s .  1). D.. Geol.  Surv..  Can. .  Surn.  Rept . 1914. PI]. 1.5. 3 2 - 2 3 .  
5 C a i r n r s .  D. D., " C p p e r  V7hl:e P.i\.i.r dis:r~cr." JIern. S O .  1915. p p  97-101. 



usuall- & c o ! ~ l ~ ~ ~ < e J ,  ~nc? !~ornh!ende or p> rosene Eedded tuffs. usually banded 
white and gieen, .ire illiercalatcd n.itli the flows, and nrc frequently pierced by 
dy!;es Ih-!ongirig to  I A ~ c ~  11011>. T ~ I C ~ C  ilaie 1,celi icllc!cd and in sorne in;inncec 
faulted. 

Under thc niicrr~seope. thc nndesitc.;, nllich ni.~!ie u p  the  greater par t  of 
these ilons, arc seen to consist of bnsnlcic* h o r ~ l b l c ~ ~ d e ,  augite, diopiide or 
h .qe~s thene ,  and more rarely biotite, and lime-;oda fel2spars of intermediate 
composition, rangin: from ol,qoclnsc to labradorit*. Amongst the accessory 
constituents iron ore is the lnojt abundant, with some zircon and apatite. T h e  
most common secondary minerals are calcite, epidote, chlorite, and kaolin. The  
feldspars are frequently decomposed, and i n  some cases have disappeared lear ing 
casts of the crydais ~ v i t h  remnants of the original material l ining the \-calls of 
the  cavities. The fresh feldspars shorn a 'decided zonary "banding and a r e  
frequently filled with inclusions oriented para1:el to t h e  sides'of the crsstals. 
The  groundmess is rarcly coarser than microcrystalline, and  i n  some sections 
small amounts of n brownish glass are  present. Pilotaxitic structurek 
characterize the groundmass of many of the sections, b u t  where glass is  present, 
this is  designated as liralopllitic. Tlle reddish v.~ric.r:cz of these rocks owe their 
colour to a n  oxide or hydroxide of iron derived from t h e  oxidation or hydration 
of the  magnetite. 

The  diabases are d o m i n a n t l ~  h o l o c ~ s t a l l i n e  rocks. The.minerals dereloped 
are  intermediate feldspars, most comraonly labradorite, and  augite olivine, horn- 
Mende, and ,biotite. Black iron ore is the most abundant;,s?d characteristic of 
the accessory minerals, and certain secondsrs minerals such as serpentine a n d  
chlorite are  dmeloped. Contrasted with the andesites these rocks a r e  fresh, 
the  feldspars being usually clear. The  specimens are marked by t h e  derelopment~ 
of the ophitic structure, characteristic of diabases. 

A g e  and Correlations. 

Por t io i~s  of thest rocks C U L  the 1':ocene ( I k n n i )  sediments and are, tllerc~fore. 
later than  they in age, and there is evidence that  portions of them were con- 
temporaneous with the  Kenai sedimentation, for tuffs  mere found interbedded 
with some of t!le sandstones. I t  is probable, therefore, that  this pcriod of 
vulcanism ,began i n  the Eocene. Evidence as to  when the& +trusions ended is 
less satisfactory. Most of the areas i n  t.he Sixtymile appear to hare been eroded 
along with the rest of the plateau, lor  their surface is.concord.ant vi t l l  that  of 
the remainder of the plateau surface. At  one point-mount Hart-homerer, these 
rolcanics a re  to be found 500-700 fcet abow the general level of the plateau sur- 
face, and now stand a t  a n  elevation of 4,900 feet. Here, however, Eocene scdi- 
ments are present with the volemics, occurriiig in a bed about 30 feet thick near the  
summit, and a s  t h s e  sediments JTere eroded d u r i r l ~  the reduction of rhe plat,eau 
surface to  base level mount H a r t  must be a nionadnock or residual, and not a 
mountain of aec~~niulat ion.  Since i t  is ,bciiewd thnt the planation of rllc 
pleteau mas complete tou-arcis the close of the Sliocene, these volcanic- a cannot 
be later than thnt pcriod. This conciusion does not agree ~ i t h  that reached br 
hfcndeuhnll for the Wrangel! Invasl n.hich a w  thought t.o belong io t.lle came 

1 nlendenhnll, T. C.. " Th* geology of the Central Copper River region. -4rlaska,'' U.S. 
GeoT. Surv. ,  Prof .  Paper S o .  4 1 ,  19k5, p p  5-1-62 



period of vulcaIlicit>. . ~ n d  u l ~ i c h  N~ndeni la l l  'l=>lfinu to  n pt'llod of igneou> 
activity extending from the Eocenc to the Recent, and of certain of the floms 
his conclusions are, ''These floxrs, therefore, instead of precedinc the defor- 
mation of the early T e r t ~ ~ r ~  plain, are  later than the dlswctioll which folloncd 
~ t s  uplift, and a re  to be regarded as  Tery recent mdeed." There 1s. howzter. 
no evidence 111 Slrtymile dlstrict to shorn that  ally of these f lo~>s  are of Recent 
age, Fnd if these rocks are to be corlelated n l t h  the \yrangc:l l < ~ ~ a s ,  the later 
flows-of those r o c k  are  van t lng  in Sn tsnu le  area. 
.:@=These rocks may also be correlated with the S e n e r  Tokanics  of Upper Whlte  

River  district1 and with similar flows in the Nabezna-White Rlvers dlstrict,' 
',-A 52' 

$ir(&$so. mith some andesites i n  the  Klondike district3. They  may also be 
ted with the  Chieftain Hill volcanics of Wheaton districti and with certain 

I i cs  occurring i n  h'lotassin area6. These correlations are  made i n  order - 
1 a t  they are  by no means a local feature but a re  wickspread throughout r 
i 

Y teau. 
! Origin. 

i . - &.+,, 
i .$3< These %oms are beliered to be local in  origin, nelling u p  through the fissures 

-,which a re  nom found as  dykes cutting the underlying formations, and even 
' ,:;iercing older members of the  flows. There i s  apparently no progressive change 

- ,a +- " +A&u'zkcharacter b e t ~ e e n  the oldest and  most recent members. T h e  flows are  
&~$53-~+a$arently in  part  synchronous x i t h  the  movements of the Yukon plateau pre- 

I - ,-A** 
I -,.+ . j .gced ing  i t s  planation, but i t  i s  impossible to  say whether the  igneous activity 

1 :Q& 2: ;~-,T-A* -: >st& connected genetically ,with the crustal disturbances which developed as  the 
I ,, esult of th2t  uplift. The two, however, appear to  be very closely associated. 

The rocks occur nt interrals throughout the plateau, and  the age appears to 
1 coincide closely with the date  of uplift. The evidence i n  favour of genetic 

connesions between the t ~ r o  is strong, and i t  is bclicvcd that the  volcanic activity 
began with and oncd its origin to the crustal deforrnat~ol! nhii.11 culrnin,~cc~i In 
t h e  uplift of Tukon plateau previous to its planation 

Rhyolites, quartz porphyries, and granite porphyries occur at  many points 
within S i spn i i l e  district, but are  most common in thc form of dykes, though 
several small areas wi:h the chnrxteristics of surface floms were mnppttl. The 
largest of these occurs along the Eoundary, a short distancc south of Deep c l ~ c k ,  
forming a n  area a few miles broad; and of unknown length, for i t  was trnced 
into Alaska. Other  areas occur on tile ridges to the south of 31atson creek and 
its tributaries, Bfariorl creek and Thon~pson cleck. I n  addition, sm.n:l area? 
occur on the ridges 1e.tding from the upper part of Natson creek to Rice tlorne. 
on the ridge l ~ l n r  to the nurtll of thc E n i t  fork of E icc  creek. arid in tht: viciuity 
of Eedrock mountain, but most of t h e  lie across the E o u n d a q .  

- 

1 Cairnes, D. D. " C p p e r  \Vhi?e River  district," G e u l .  S u n . .  C m . ,  3Iem. 50. 1915,  pp .  
97-141. ~ - -  

"foffit. I?. H.. nndi Iinopf, A,.  " . \ I~nernl  resources of  Xnhesnn-\ \? l i t~  Rivers distric:. 
Alaska." US. Geol. Surv..  Bull. 41:. 191.0. pp .  32-36. 

3 SIcConnell. R. C.. " R e p o r t  on tlre Klondike gold fields." Geol. Surv..  U:in.. .\nn. I tept . .  
Val. S I V .  1991, pr). 7FB-2iB. 

4 Cnirnes. D. D.. "71-he:~ton district." Geo!. S U ? ~ . .  Car l .  . \ Icrr i .  3 1 .  ;!'I?. 1111 5 3 - 5 4  
Sf..:~irnes, D. D., +'Kioc:~ssin it re:^." Gee:. Surv. ,  C..; t~r,  S L I I ~ .  I { C I > ~ . ,  1!#16, D. 2.5'. 



The n~osr  abuudant of 

:; 1 

Lifho1ogicc;l L'i~c11.nctc7~s. 

these rocks. nan~cly the quartz 
and c3mpact rocks, har ing  rcr- much thc appear;ince, on 
of a brick. They range from white: light grey, or gellorn to grceni.;l: fire- in 

porphyric;;. arc. yt:llo\v 
the fractured aurface. 

colour. nlld when struck rvith n Iinninier 11rc:il; wich a clec~r, ringill!: a u i i d .  Thc 
phenocrysts ,of quartz arc ti11il and smoky, and the f~ ldspars  are iisuilll- ~iccom- .- 
posed. Biotite is frequently absent. The groundmass id usually apl~~ll l i t ic .  

I n  thin section the rocks show quartz, alkali feltispar, lime-alkali feid.;par, 
nnd occasionally biotite a i  phcnocr~sts.  The quartz is derelopeti eitiier in 
rounded, corroded forms, or in perfect dihesahcdral crystals. The feldspars 
usually eshibit good c r ~ ~ t ~ ~ l l o g r a p h i c  outlines. T h e  groundmass is ~nicrogranitic 

1 or micrope,gnatitic, rims of micropegmatite frequently surrounding the feld- 
spar crystals. The  accessory constituents are apatite, zircon, and iron ore. 

1, Calcite and chlorite are  dewloped a s  secondary minerals. These rocks include 

j some grani te  porphyries, but  quartz porphyries are  the most abundant. 
T h e  rhyolites a rc  t s ~ i c a l l r  sugar-grained rocks, the grain being dc\.eioped 

Inrgely as a result of the structure. They range from dark b r o ~ m  to l i ~ h r  ,~i.llon., 
and frequently have a jireasy lustre, resembling p:tchstone. X ~ c r o n c o ~ ~ ~ c a l l y  
they consist of q w r t z ,  alkali feldspar, and biotite as esen t ia l  constituents. The 
quartz occurs i n  rounded or corroded form.. and the feldspar usually 
e.&ibits good crgstallographic outlines. Both quartz and feldspar individuals 
are  shattered and the cracks filled with glass, the intei?o& ,as well as th? 
exteriors of the crystals being corroded. Biotite occurs as.l<g,cflakes and shreds. 
and i ron ore and zircon as  accessory eonstituenk. ~ h e . b d u n + a s s  is  glassy 
and marked by a well-defined p a l i t i c  cracking; but i n  a'.f6~?.cases i t  is crypt6- - ,- 
cristalline. - - -  

~ *. 
IZvidence of hot-spring action in connesion with th'e quartz porphyries is 

very marked, and in illany placm large masses of these rocks hare,lbeen converted 
into chert, a n  alteration found in rnrious stnges of completiok. The zilica first 
xplaccs the groundmass, leaving the phenocrysts of quartz and fridsp:lr: tb? 
feldspar= arc nest  attacked and in s m e  places dle rock consists of chert, in  
which a re  the original phenocrysts of smoky quartz, thecobliteration of which 
compIetes the alteration. .. . -. c.,, , . 

Some mineral springs were noted on Bedrock and Litt1e:Gold creeks. The 
waters a r e  strongly carbonated and effervesce on reaching the  surface. No 
analyses h a w  been made of  these waters; but they contain abundant iron in 
solution, for 3 reddish deposit of limonite is deposited as the waters lose their 
carbon dioside. .These sprinzs may 'be possibly connected with the estrusion of 
the rolcanics, and represent rhe last stages of espiring vulcanisn~. 

1 

A g e  alid Corrclations. 

These rocks cut  all the other condida ted  formations of the district and 
nrc, consquently, later than the  earl^ 3liocene, 2nd possibly extend from th t  
Miocene to the Recent. Evitlcnce in other regions that  they : ~ r c  : ~ t  lcnct p r c  
glacial' is lacking in the non-glacial Sistymilc area. 

I Cairnes. D. D., " Portion of At!in niinln? district;' Grol. Surv..  C a n .  M e n ~ .  3;. 1 3 1 3 .  
p. 1 0 2  



rocha are beheved to !be local In or :gn They mere extruded through 
.Lat or ne.1r the  locallties where they are  found, and the magma from 

ich rthey were tomned b e ~ n g  highly fl;id, small dykes extend for great 

, . 

f Z  $; z G%,-k . , SUPERFI'CIAL DEPOSITS. # - +:;+ A 

T h e  superfic1J deposits of ~ ~ x t y m d e  district consist of gravels, sands, soil, 
18i1$, muck, rolcaulc ash, and ground-ice, wcering to varying depths much of 
f$ievalleys and upland. Though most of these deposits have been formed through 
~~ocIr 'dis integrat lnn and decay, some are due to  volcanic activity. The volcanic 

, ash is'developecl only locally, but the ground-ice is a prominent feature and 
generally remain, ~ h r o d r h o u t  the Tear - - , .. 

,.,- 
,- , , ,  

." T h e  colour representing these deposits on the map is confined to the thick 
nccnmulations i ; ~  ;!I<. ric1i.r pcrtinns of the ~.~I:cg.s, and is not, as n rule. extended 
to the rnlley TT,I~!, i-ir iiplmd. ' l ' l i i  col;,ur iciimne is riot strictly accurate, but 
has certain a d r a n t ~ ~ g e ; :  i t  limit, t!~e colo~ur to the areas of thick nccumulations, 

: but i t  does not ;over those p r t i o n j  n.11erc outcrop; disclose the nature of the 
.. . 

underlying bedrock and it  shorr- clearly the ralley system:. 
' T h e  grarels, sands, and ailts deposittxl hg the preeent and former creek; nre 

derived by disinreyrntion and decay from the rerious rocks x i th in  the district, 
disintegration proceeding x ~ i t h  qrt,ater rapidity than deci3y. Ply sliding, laud 
creep, or by the :I:C!IC,~ ~f t h ~  .-rn,~llr-r gulche<, this material reaches :hi: vn l l ey i .  
and accumulattx f:ntt:r than i :  c:ln be ;i.:norecl. Ir! Sistj-miip raliey tlic c!t.prh 
of these sedimen: ai-era%<,- n L o c :  14 feet: in T.ndue val1r~- i t  f'reqnen:l>- ezwedi 
00 feet. 
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