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ABSTRACT 

A description-of the discovery and exploration of southeast Alaska 

Subjects discussed include geography, climate, vegetation 
se ts  the scene for  a discussion of the physical and biological features o f  
t h i s  region. 
types, geology, minerals, forest  products, so i l s ,  f i sh ,  wildl i fe ,  water, 
recreation, and esthet ic  values. 

This  i s  the f i r s t  o f  a series of  publications sumnarizing present 
knowledge of southeast Alaska's forest  resources. Pub1 ications will follow 
which discuss i n  detail the subjects mentioned above and how th is  
information can be helpful i n  managing the resources. 

Keywords: Forest surveys, Alaska, resource 
planning, researc h. 
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PREFACE 

This, the f i r s t  i n  a series of pub1 ications summarizing knowledge 
about  the forest  resources of southeast dlaska, describes the physical, 
biological, and socioeconomic setting o f  southeast Alaska. I t  provides 
a background for the more technical reports which will follow. 

O u r  intent i n  presenting the information in these publications . i s  t o  
provide managers and users of southeast Alaska's forest  resources with 
the most complete information available for  estimating the consequences 
of various management a1 ternatives. 

In th i s  series of papers, we will summarize published and unpublished 
reports and d a t a  as well as the observations o f  resource sc ient is ts  and 
managers developed over years of experience in southeast Alaska. These 
compilations will be valuable i n  p l a n n i n g  future research on forest  
management in southeast Alaska. The extensive l i s t s  of references will 
serve as a bibliography on forest  resources and their  ut i l izat ion for  
th is  p a r t  of the United States. 

ROBERT E .  BUCKMAN, Director 
Pacific Northwest Forest and Range 

Portland, Oregon 
Experiment S t a t i o n  
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INTRODUCTION 

In the changing fashions o f  organized study, science has passed 
th rough  an era of emphasis on basic research. This emphasis has often l e f t  
undone the interpretation o f  findings and their  incorporation i n t o  the 
decisionmaking process. The reservoir of knowledge and technology 
accumulated th rough  research i s  needed now more urgently than  ever before 
t o  help solve natural resource management problems, The series of papers, 
o f  which th is  i s  the f i r s t ,  i s  an attempt t o  transfer technology from 
researchers t o  managers and users o f  southeastern Alaska ecosystems. 

The objectives o f  th is  series o f  compilations are ( 1 )  t o  provide 
guidelines i n  managing the forest  resources of southeast Alaska, ( 2 )  t o  
establish a framework for  multidisciplinary research, and ( 3 )  t o  bring 
together the pertinent published and unpublished information concerning 
the forest  resources o f  southeast Alaska. 

The geographic scope of th is  series is t h a t  portion of Alaska east o f  
the 141st meridian ( f ig .  , l ) .  A problem analysis and "state-of-the-art" 
evaluation for  the central and southwest coasts are also needed; however, 
research information for t h a t  area f a l l s  off sharply compared with 
southeast Alaska. 

The scope o f  th is  group o f  papers includes: 

Forest ecology 
Timber management Water, . 
Timber inventory Recreation and esthet ics  
Fish and wiZdZife habitats 

Ero swn and sedimentat ion 

Forest insects  and diseases 

There are probably few places i n  the world where geologic and climatic 
variations are greater t h a n  i n  southeast Alaska. Around Juneau, for  
example, one can go from the salt-water depth o f  the Inland Passage t o  the 
perennial snow and ice of the Juneau Icefield in a horizontal distance of 
less than 8 miles and an elevational range of only 4,000 fee t .  

Physiography and climate combine t o  intensify glaciation, which i s  
presently active; so i ls  are young and poorly developed; many slopes are 
unstable; abundant  rainfal l  and cool summers favor  reforestation of logged- 
over areas; water in great quantity i s  important t o  f ish resources. 
features profoundly affect  use and management of the land, 

These 

Industrial and economic developments are both  old and new--fishing 
has a long history; large-scale timber harvesting i s  new; gold mining has 
come and ,  a t  leas t  temporarily, i s  gone. There i s  a continuing small b u t  
steady in teres t  in the extraction of minerals--some with large potential. 
The fur industry i s  essentially inactive. 
Alaska i s  a new State,  and a rapidly expanding population i s  responding 
t o  the opportunities t o  build and t o  benefit from newly tapped resources. 
I t  seems t h a t  "everyone wants t o  come t o  Alaska," a t  leas t  t o  see the 
"great l and , "  which means t h a t  the already important  recreation and 
tourism act iv i t ies  will continue t o  expand. 

The social setting i s  new- 



GULF OF ALASKA 

T 
F i g u r e  1.--Map of s o u t h e a s t  A l a s k a  e a s t  of the 1 4 1 s t  m e r i d i a n .  
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DISCOVERY AND HISTORY 

The d iscovery  o f  nor thwestern America by wh i t e  men perhaps began when 
t h e  Russians became cu r i ous  about " the  eas t . "  S h o r t l y  a f t e r  Yemak 
T imo fe i e f  heard o f  " land  t o  t h e  eas t "  f rom Anika S t roganof f  i n  1578 
(Hartman e t  a l .  1970), t he  Cossacks pushed across S ibe r i a ,  u n t i l  i n  1639 
D i m i t r i i  Kopylov founded Okhotsk. The Chukotsk Peninsula was d iscovered 
i n  1648. 
Seward Peninsula, i n  1730 w h i l e  e x p l o r i n g  f o r  t h e  " g rea t  l and"  repo r t ed  by 
t he  Chukchi n a t i v e s  (Alaska Chamber o f  Commerce 1938). 

M i k h a i l  Gvozdev was near, o r  landed on, Cape Pr ince  o f  Wales, 

Southeast Alaska was f i r s t  s i gh ted  d u r i n g  Captain-Commander V i t u s  
B e r i n g ' s  second exped i t i on  o f  d iscovery.  
f o r  America f rom Petropavlovsk,  Russia, on June 4, 1741, i nc l uded  two 
sh ips- the S t .  Peter w i t h  Ber ing  and t h e  s c i e n t i s t  George Wilhelm S t e l l e r  
on board and t h e  S t .  P ~ U Z  under t h e  command o f  A lexe i  C h i r i k o v  (Gruening 
1954'). 
separated and t h e y  proceeded independent ly.  

Th is  exped i t ion ,  which s a i l e d  

A f t e r  s a i l i n g  eastward t oge the r  f o r  some days, t h e  sh ips became 

On J u l y  15, C h i r i k o v  s i gh ted  l and  near Cape Addington on Noyes I s l a n d  
o f f  t h e  west s i de  o f  Pr ince  o f  Wales I s l and .  
p lace  he t u rned  n o r t h  and on J u l y  19 en te red  a bay which i s  be l i eved  t o  be 
t oday ' s  S i t k a  Harbor. 
and, severa l  days l a t e r ,  a second boat  w i t h  t h ree  men, which i s  presumably 
t h e  f i r s t  t ime  t h a t  wh i t e  man s e t  f o o t  i n  Alaska. Both boats f a i l e d  t o  
r e t u r n ;  C h i r i k o v  re tu rned  t o  Petropavlovsk.  

Lack ing a s u i t a b l e  l and ing  

Two boats were sen t  ashore-- the f i r s t  w i t h  11 men 

Ber ing  searched f o r  3 days f o r  t h e  S t .  P ~ U Z  a f t e r  t he  sh ips  became 
separated. 
S t .  E l i a s .  
where S te l  l e r  went ashore t o  c o l l e c t  specimens and make observa t ions .  
Ber ing  subsequent ly made h i s  way back as f a r  as one o f  t h e  Kommandorski 
I s l ands  (Ber ing  I s l a n d )  d u r i n g  t he  f i r s t  yea r  o f  t h e  exped i t ion .  
he died, a long  w i t h  many o f  h i s  crew. 

He then s a i l e d  ENE and a t  about noon, J u l y  16, s i gh ted  Mount 
Ber ing  landed b r i e f l y  on Kayak I s l a n d  i n  Pr ince  W i l l i a m  Sound, 

There, 

A Spanish exped i t i on ,  commanded by Juan Perez i n  t h e  s h i p  Sant<ago, 
s igh ted  Pr ince  o f  Wales I s l a n d  on J u l y  18, 1774. The nex t  year ,  L ieu tenant  
Juan Francisco de l a  Bodega y Quadra, w i t h  t h e  schooner Sonora, s igh ted  
Mount Edgecumbe and, on t he  f o l l o w i n g  day, anchored i n  K res to f  Bay. He 
con t inued  as f a r  as 57'57' N. l a t i t u d e  be fo re  r e t u r n i n g  southward. Capta in 
James Cook, on h i s  t h i r d  and l a s t  voyage o f  d iscovery  i n  t h e  P a c i f i c ,  
reached t h e  Alaskan coas t  on May 1 , 1778, named Mount Edgecumbe, Mount 
Fai rweather ,  and Ber ing  Bay (now Yakutat Bay). 
southeast  Alaska, a r r i v i n g  a t  Buca re l i  Bay on May 2, 1779. The French 
e x p l o r e r  La Perouse s i gh ted  Mount S t .  E l i a s  on June 3, 1786, and entered 
L i t u y a  Bay on J u l y  3. 

Quadra aga in  v i s i t e d  

Capta in George Dixon i n  t h e  sh ip  Queen CharZotte, and Capta in 
Nathan ie l  Po r t l ock  i n  t h e  King George v i s i t e d  southeast  Alaska i n  1787 i n  
t h e  s e r v i c e  o f  t h e  King George Sound Company. 
Yakutat  Bay, v i s i t e d  S i t k a  Sound, and then went t o  Dixon Entrance. 
P o r t l o c k  went t o  Chichagof I s l a n d  where he en te red  and named Po r t l ock  
Harbor. 

Capta in Dixon s a i l e d  t o  
Capta in 
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I n  t he  wake o f  these e a r l y  exp lo re r s  and t r ade rs ,  so many Americans 
f o l l owed  t h a t  " du r i ng  t h e  nex t  25 years. .  . the  Yankee sk ippers  and t h e i r  
bucko mates were known i n  every bay and cove o f  t h e  coas t  o f  southeastern 
A1 as ka . I' (Andrews 1931 ) . 

The l a s t  Spanish e x p l o r a t i o n  was i n  1792 when L ieu tenant  J a c i n t o  
Caarnaiio came t o  t h e  Alexander Archipe lago.  
p o i n t s  b u t  d i d  n o t  reach t he  mainland. 

He named Cape Chacon and o t h e r  

Capta in George Vancouver exp lo red  much o f  southeast  Alaska i n  1793 
His  surveys were f i n i s h e d  a t  t h e  harbor  he named P o r t  and 1794. 

Conclusion. 
main e ra  o f  exp lo ra t i on .  

His  depar ture f rom t h e  southeast Alaska coas t  te rmina ted  t h e  

The Russian f u r  t r a d e  i n  Alaska began i n  1743, bu t  i t  was n o t  u n t i l  
1781 t h a t  i t  touched southeast  Alaska. Fur e x p l o r a t i o n  g r a d u a l l y  expanded 
a long  t h e  A l e u t i a n  I s l ands -and  t h e  Alaska Peninsula u n t i l  f i n a l l y ,  as f u r  
animals were depleted,  t h e  t ime  and expense o f  seeking new grounds 
necess i ta ted  t h e  fo rmat ion  o f  companies. 
t h e  company nav iga to r ,  Bocharof,  on an e x p l o r a t o r y  voyage eastward on t h e  
s h i p  Three Saints, which v i s i t e d  Yakutat Bay and L i t u y a  Bay. 
D e l a r e f  was i n  charge of t h e  Russian se t t lement  on Kodiak I s l a n d ,  which had 
been es tab l i shed  by t h e  Shelekof-Go1 i k o f  Company. 

I n  1788 Eus t ra te  D e l a r e f  sen t  

A t  t h e  t ime,  

Alexander Baranof, who r e l i e v e d  De la re f  as manager o f  t he  Shelekof-  
G o l i k o f  Company a t  Kodiak, extended sea o t t e r  hun t i ng  on a s u b s t a n t i a l  
sca le  t o  Yakutat and Cross Sound i n  1794. I n  1795, a t tempts t o  e s t a b l i s h  
a co lony  a t  Yakutat m iscar r ied ,  b u t  Baranof v i s i t e d  S i t k a  t o  l ook  f o r  a 
poss ib l e  pos t  s i t e .  
i n  1796, and i n  t h e  sp r i ng  o f  1799 t he  S i t k a  s i t e  was occupied i n  what i s  
now known as S ta r r igavan  Bay. 

The Yakutat co lony,  c a l l e d  New Russia, was es tab l i shed  

The S i t k a  pos t  was dest royed by t he  T l i n g i t s  i n  1802; s u r v i v o r s  
r e tu rned  t o  Kodiak. 
away and t h e i r  f o r t  destroyed. 
Archangel.  

It was re taken  i n  1804 when t h e  T l i n g i t s  were d r i v e n  
The regained ou tpos t  was named New 

I n  t h e  ensuing years,  t h e  f u r  resources dec l i ned  and compe t i t i on  f rom 
o the r  coun t r i es  increased.  L e o n t i i  Hageimeister r e l i e v e d  Baranof as 
c h i e f  manager i n  January 1819, f o l l owed  by M. Murav ie f ,  who assumed these 
d u t i e s  i n  September 1820. Murav ie f  a l lowed t he  T l i n g i t s  t o  r e t u r n  t o  
S i t k a  i n  1821. 

The second c h a r t e r  o f  t h e  Russian American Company was g ran ted  on 
September 13, 1821. 
S ta tes  and w i t h  Great B r i t a i n ,  agreeing on p rov i s i ons  f o r  coas ta l  s a i l i n g ,  
f i s h i n g ,  and t r a d i n g  w i t h  na t i ves .  These were regarded as an i n f r i ngemen t  
o f  r i g h t s  by t he  Russian American Company; t h e  company cont inued t o  have 
d i f f i c u l t y  w i t h  t h e  na t i ves  o f  t h e  Alexander Archipe lago.  
U.S. t r ade  agreement exp i r ed  and was n o t  renewed, i n t ense  compe t i t i on  
developed between t he  Russian American Company and t he  Hudson's Bay 
Company, who had reached t h e  P a c i f i c  coast  and s t a r t e d  t r a d i n g  i n  southeast  
Alaska. 
Zarembo was sen t  i n  1833 t o  t he  mouth o f  t h e  r i v e r  t o  e s t a b l i s h  a f o r t  on 

The Russian government made t r e a t i e s  w i t h  t he  Un i ted  

A f t e r  t he  

To p reven t  an Eng l i sh  se t t lement  on t he  S t i k i n e  R i ve r ,  L ieu tenant  
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Wrangell I s l a n d  a t  t h e  p resen t  s i t e  o f  Wrangell. 
Hudson's Bay Company at tempt  l e d  t o  a 10-year lease t o  t h e  Russian American 
Company o f  t h e  coas t  f rom Po r t l and  Canal t o  Cape Spencer. 
t h e  coverage o f  t h e  lease  was extended t o  t h e  t ime  o f  t r a n s f e r  o f  t h e  
t e r r i t o r y  t o  t h e  Un i t ed  States.  

The f a i l u r e  o f  t he  

Upon renewal , 

The f o r t  a t  Wrangell was t r a n s f e r r e d  t o  t he  Hudson's Bay Company i n  
June 1840. I n  t h e  same year ,  F o r t  Taku was b u i l t  i n  Taku Harbor. 

Under t he  t h i r d  c h a r t e r  o f  t he  Russian American Company, which was 
dated October 10, 1844, t h e  company d iscon t inued  t h e  p o l i c y  o f  t r ade  
expansion and a c q u i s i t i o n  o f  t e r r i t o r y .  
Wrangell was cont inued.  
per iod ,  t h e  conserva t ion  o f  animals i n  t h e  Seal I s lands  began t o  bear 
f r u i t  and t he  company cont inued t o  prosper  through sea o t t e r  hunt ing.  
Throughout t h i s  p e r i o d  t h e  company employed Aleuts .  

Fur conserva t ion  begun by Baron 
Dur ing t he  l a s t  o f  t he  Russian American Company 

Support  and t r ade  a c t i v i t i e s  i n  t h e  Russian American co lon ies  i nc l uded  
Another i n t e r e s t i n g  product  o f  southeastern t h e  s a l e  o f  i c e  t o  C a l i f o r n i a .  

Alaska cou ld  be ob ta ined  i n  S e a t t l e  and elsewhere by ask ing f o r  "Zarembo 
Water " - -bo t t led  f rom a s p r i n g  on Zarembo I s l a n d  (Brown 1909). 
were in t roduced a t  an e a r l y  date. 
ordered by Rezanof i n  1806. 
Creek a t  S i l v e r  Bay. 
C a l i f o r n i a  and Ch i l e .  One m i l l  was a t  S i t k a  and t he  o the r  a t  Redoubt Lake 
near S i t k a .  

Sawmil ls 
The machinery f o r  one a t  S i t k a  was 

I n  1848, a second m i l l  was p laced on Sawmill 
Two f l o u r i n g  m i l l s  ground t he  g r a i n  brought  f rom 

A tannery  prepared l e a t h e r  f rom c a t t l e  h ides  from C a l i f o r n i a  and 
from sea l i o n  sk i ns  f rom t h e  coast.  
i r o n  foundry, w i t h  a machine shop. 

There was a wel l- equipped brass and 

Limestone, marble, g raph i t e ,  coal  , and go1 d were discovered. The 
waters o f f  t h e  Alaska coast  became impor tan t  whal ing grounds by t he  e a r l y  
1800's.  Gold was d iscovered on t h e  S t i k i n e  i n  1861, and t h e  l i t t l e  steamer 
FZying Dutchan r an  as f a r  upstream as Telegraph Creek. 
Alaska, t h e  f i r s t  go ld  d iscovery  was made by Mix S y l v i a  a t  Windham Bay and 
Sumdum Bay i n  1869. 
S i l v e r  M in ing  Company a t  S i l v e r  Bay. 

I n  southeast  

The f i r s t  m in ing  company was t h e  Alaska Gold and 

By mid-1850's du r i ng  t h e  Crimean War, t he  Emperor o f  Russia feared  
t h a t  England would se i ze  Russian America. 
were s u f f e r i n g  var ious  encroachments i n  t h e  co lon ies  and were g r a d u a l l y  
l o s i n g  t h e i r  ho ld .  
America Colonies t o  t he  Un i ted  States.  
on March 30, 1867, and proc la imed by Pres iden t  Johnson on June 20. The 
formal  t r a n s f e r  o f  Alaska t o  t he  Un i ted  States took  p lace  a t  S i t k a  on 
October 18, 1867. 

Also, by t h i s  t ime t h e  Russians 

The combined e f f e c t  was an o f f e r  t o  s e l l  t h e  Russian 
The t r e a t y  o f  purchase was s igned 

I n  t h e  f i r s t  ha l f - cen tu r y  o f  Un i ted  States r u l e ,  m in ing  reached a peak 
w i t h  t he  go ld  p roduc t ion  o f  southeast  Alaska a subs tan t i a l  p a r t  o f  t he  
t o t a l  m inera l  values. Prospect ing,  d iscovery,  and some development o f  
o t h e r  m inera ls  a l s o  occurred. The f i s h e r i e s  were developing r a p i d l y  by t he  
end o f  these f i r s t  50 years.  Fur product ion,  t h e  main i n d u s t r y  be fo re  U.S. 
r u l e ,  was con t inu ing ,  and remained impor tan t  p a r t l y  due t o  t h e  s t a r t  o f  f u r  
farming. The t imbe r  i n d u s t r y  was smal l  and producing f o r  l o c a l  use. 
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I n  t h e  years t h a t  f o l l owed  t h e  f i r s t  ha l f - cen tu r y ,  t h e r e  were major  
s h i f t s  i n  resource use. 
e rec ted)  u n t i l  t h e  l a t e  1950's  f i s h i n g  was t he  main prop o f  t h e  reg iona l  
economy (Rogers 1960), reaching a peak i n  1941. 

From 7878 (when t h e  f i r s t  salmon cannery was 

A t  present ,  m in ing  i s  much reduced over  p rev ious  p roduc t i on  l e v e l s ,  
e s p e c i a l l y  s ince  t h e  c l osu re  o f  t he  Alaska Juneau, Treadwel l ,  and Chichagof 
g o l d  min ing  p r o p e r t i e s .  Considerable p rospec t ing  and e x p l o r a t i o n  cont inues 
w i t h  some smal l  developments and p roduc t ion ,  i n  response t o  changing 
p r i c e s  f o r  va r ious  minera ls ,  P r i c e  increases,  such as f o r  uranium, copper, 
and n i c k e l ,  r e s u l t  i n  new f l u r r i e s  o f  p rospec t ing  and development. 

I n  a d d i t i o n  t o  t r a p p i n g  w i l d  f u r  bearers, t he re  was a p e r i o d  o f  f u r  
farming i n  t h e  1920's  and 1930's.  
have reduced t h e  f u r  t r ade  t o  t he  low l e v e l  o f  t r a d i t i o n a l  w i n t e r  a c t i v i t y  
f o r  some o f  t h e  ind igenous popu la t i on  and t o  an i n c i d e n t a l  s p o r t  a c t i v i t y .  

However, g e n e r a l l y  un favorab le  markets 

One o f  t he  major  long- term values o f  Alaska i s  i n  r e c r e a t i o n a l  
o p p o r t u n i t i e s  and associated w i l d l i f e  and mountain scenery. 
s t a r t e d  i n  t he  1 8 0 0 3 ,  i s  now developing r a p i d l y  w i t h  improved 

Tourism, which 

t r a n s p o r t a t i o n  means and 

Wood has become t h e  
Alaska. The b i g  jump i n  
p u l p m i l l ,  Ketchikan Pulp 

rou tes .  

bas i s  f o r  a major  i n d u s t r y  i n  southeastern 
annual c u t  was i n  1954 when t h e  f i r s t  l a r g e  
Company ( f i g .  Z ) ,  opened near Ketchikan. 

. 

F i g u r e  2 . - -Ketchikan P u l p  Company m i l l  a t  Ward Cove, n e a r  K e t c h i k a n ,  A l a s k a .  



GEOGRAPHY 

Southeastern Alaska i s  here de f ined  as t h a t  p a r t  o f  t h e  S ta te  l y i n g  
eas t  o f  t h e  147st  mer id ian,  c o n s i s t i n g  o f  t he  l a r g e  group o f  i s l a n d s  
known as t h e  Alexander Archipe lago and t he  narrow mainland s t r i p  between 
Dl'xon Entrance and I c y  Bay. 
54-1/2' and 60-1/2' North, extends eas t  t o  t h e  130th mer id ian.  
about 120 m i l e s  i n  w id th  and 525 m i l e s  i n  l eng th  i n  t h e  no r t hwes te r l y -  
sou theas te r l y  d i r e c t i o n .  

Th i s  area l i e s  between l a t i t u d e s  about 
It i s  

Southeastern Alaska i s  i n  about t h e  same l a t i t u d e  as t he  no r t he rn  
p a r t  o f  t he  B r i t i s h  I s l e s  and t he  southern p a r t  o f  Norway and Sweden. 
I t s  l a t i t u d i n a l  range i s  s i m i l a r  t o  t he  Kamchatka Peninsula o f  t he  U.S.S.R. 
and t h e  west coas t  o f  t h e  Sea o f  Okhotsk f rom Nikolayevsk t o  Okhotsk. 

The Alexander Archipe lago has hundreds o f  i s lands ,  o f  which 65 exceed 

Pr ince  o f  Wales ( t he  l a r g e s t ,  
4 square m i l e s  i n  area, 15 exceed 100 square mi les ,  and s i x  exceed 1,000 
square m i l es .  
2,770 square m i l e s  i n  area) ;  Chichagof (2,062 square m i l e s ) ;  Adm i ra l t y  
(1,709 square m i l e s ) ;  Baranof (1,636 square m i l e s ) ;  Rev i l l ag igedo '  (1,134 
square m i  1 es ) ; and Kupreanof (1,084 square m i  1 es) . 

These s i x  l a r g e  i s l a n d s  a re :  

The i s l a n d s  a re  separated by a system o f  seaways i n c l u d i n g  sounds, 
s t r a i t s ,  canals ,  narrows, and channels, 
sho re l i ne  a long  t h e  i s l a n d s  and mainland. For t h e  most p a r t  t h e  c o a s t l i n e  
i s  rocky  and steep, b u t  t he re  a re  access ib le  beaches l oca ted  w i t h i n  t h e  
numerous she1 t e r e d  i n 1  e t s  , bays, arms, coves, harbors, and anchorages. 

There a re  n e a r l y  10,000 m i l e s  o f  

PHYSIOGRAPHY 

The topography o f  southeast  Alaska i nc l udes  p a r t s  o f  two h i gh  mountain 
a rcs  ( t he  Coast Mountains) and t he  i n t e r v e n i n g  low mountains. 
f ea tu res  a re  p a r t  o f  t h e  P a c i f i c  Mountain System. 
range c o n s i s t s  ma in ly  o f  t h e  mountains associated w i t h  t he  Coast Range 
B a t h o l i t h .  
Coast Mountains o f  B r i t i s h  Columbia. 
aga in  i n  Alaska as t h e  N u t z o t i n  Mountains and t h e  Alaska Range. 

These t h r e e  
The eas te rn  boundary 

These a re  an ex tens ion  o f  t h e  Cascades i n  Washington and t h e  
Northwestward these mountains appear 

Major  r i v e r s  i n  southeast  Alaska o r i g i n a t e  i n  Canada, apparen t l y  as 
antecedent streams t h a t  mainta ined t h e i r  courses as t h e  coas ta l  mountains 
rose. The p r i n c i p a l  r i v e r s  a re  t h e  Alsek, C h i l k a t ,  K l e h i n i ,  Taku, Whi t ing,  
and S t i k i n e .  
Chickamin, Unuk, B r a d f i e l d ,  Speel, and Taiya R ivers .  

Other impor tan t  main land r i v e r s  i nc l ude  t h e  Salmon , 

E leva t i ons  a long  t h e  boundary range peaks a re  6,000 t o  10,000 f e e t ,  
w i t h  most o f  t h e  main peaks between 7,000 and 9,000 f e e t .  
a re  o f  i n t e r e s t  i n  terms o f  airmass l i f t i n g ,  p r e c i p i t a t i o n ,  l a r g e  number 
o f  g l a c i e r s ,  and severa l  i c e f i e l d s .  
t h e  spec tacu la r  scenery, 

These e l eva t i ons  

These mountains a re  t h e  main f a c t o r  i n  

The seaward b e l t  o f  mountains i n  southeastern Alaska i s  a 
d iscon t inuous  ex tens ion  o f  t he  Vancouver system i n  B r i t i s h  Columbia (Atwood 
1940), man i f es t  as t h e  mountains o f  Baranof Is1 and. 
t h e  coas t  these mountains appear aga in  as t h e  Fai rweather  Range and t h e  
S t .  E l i a s  group which connect t o  t h e  westward w i t h  t he  Chugach Range. 

Northwestward a long 
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Mount Fai rweather  r i s e s  t o  15,300 f e e t ;  Mount S t .  E l i a s ,  t h e  h i ghes t  p o i n t  
(18,008 f e e t )  i n  t h e  southeast Alaska system, i s  t h e  f o u r t h  h i ghes t  peak 
i n  Nor th  America (Wi l l i ams 1958). Areas o f  subdued r e l i e f  a r e  uncommon i n  
southeast  Alaska, b u t  t he  most subdued i s  t h e  b e l t  o f  compara t i ve ly  low 
i s l a n d s  t h a t  make up t h e  Alexander Archipe lago (U.S. Geologica l  Survey 
1958). 

The no r t he rn  p a r t  o f  southeast  Alaska i s  r i s i n g  as much as 2 t o  4 
cen t imete rs  (0.8 t o  1.6 inches)  per  year  (Hicks and Shofnos 1965), a t  
l e a s t  p a r t l y  an i s o s t a t i c  rebound i n  response t o  t h e  d im in i sh i ng  l oad  o f  
g l a c i e r s .  
f rom a few f e e t  on t h e  southern end t o  many hundreds of f e e t  i n  t h e  
Fai rweather  Range. 

Beach depos i ts  a re  found above sea l e v e l  a t  e l eva t i ons  rang ing  

CLIMATE AND WEATHER 

Southeast Alaska c l i m a t e  i s  mar i t ime- - cool ,  and mo is t .  The narrow 
temperature range i s  l i m i t e d  p a r t l y  by t h e  moderat ing i n f l u e n c e  o f  ad jacen t  
seas. The abundant mo is tu re  i s  de r i ved  f rom a i m a s s  l i f t i n g  by t h e  Coast 
Mountains ( F i t t o n  1930).  The o v e r a l l  e f f e c t s  a re  coo l  summers, moderate 
w in te rs ,  cons iderab le  p r e c i p i t a t i o n  w e l l  d i s t r i b u t e d  throughout  t h e  year ,  
heavy snowfa l l  a t  h i ghe r  e l eva t i ons  r e s u l t i n g  i n  l a r g e  numbers o f  g l a c i e r s  
and severa l  i c e f i e l d s ,  and a h i gh  inc idence  o f  c loudiness.  A l l  these 
c l i m a t i c  f ea tu res  have impor tan t  e f f e c t s  on resource uses and management. 
For example: cool  a i r  temperatures and general  c loudiness reduce t h e  
e f f e c t  o f  t imber  ha rves t i ng  on summer stream temperatures; mo is tu re  i s  n o t  
a l i m i t i n g  f a c t o r  i n  t r e e  regenera t ion ;  w i l d f i r e  i s  n o t  a major  problem; 
a h i g h  percentage o f  t h e  l a n d  i s  occupied by muskegs; and h i gh  winds cause 
heavy losses  o f  p o t e n t i a l  t imber  by windthrow. 

Southeast Alaska i s  f a r  enough n o r t h  t o  exper ience a wide range i n  
d a i l y  hours o f  poss ib l e  sunshine d u r i n g  t h e  course o f  a year ,  which lessens 
t he  d a i l y  temperature f l u c t u a t i o n  (Watson e t  a l .  1971). 
o f  s u n l i g h t  i n  t h e  summer, t h e r e  i s  o n l y  a b r i e f  n i g h t t i m e  p e r i o d  o f  
r a d i a t i o n a l  coo l i ng .  Dur ing t he  s h o r t e s t  days i n  w i n t e r ,  t h e  reduced hours 
o f  sunshine and low sun angle r e s u l t  i n  l i t t l e  su r face  heat ing,  and most 
o f  what i s  r ece i ved  i s  l o s t  through r e f l e c t i o n .  Even on t h e  l onges t  days, 
t h e  sun i s  so low t h a t  t he re  i s  no pronounced peak i n  sur face  hea t ing  
(Watson e t  a l .  1971).  
i n f l u e n c e  o f  t h e  open waters o f  t he  i n l a n d  passage. These waters a re  
warmed by t he  c i r c u l a t i o n  o f  t he  Alaska cu r ren t ,  which i s  an eddy o f f  t h e  
Kuroshio D r i f t  (Johnson and Hartman 1969). 
Alaska range f rom about 55" F. i n  t h e  summer t o  about 42" F. i n  t h e  w i n t e r .  
The coas t  i s  f r e e  o f  i c e  except i n  p ro tec ted  waters.  

Dur ing l ong  hours 

The o the r  major  temperature e f f e c t  i s  t h e  moderat ing 

Sea temperatures o f f  southeast  

The Coast Mountains t h a t  back southeastern Alaska e f f e c t i v e l y  
i n t e r r u p t  t he  sur face  atmospheric c i r c u l a t i o n  ( F i t t o n  1930). 
p r e c i p i t a t i o n  g e n e r a l l y  accumulates t o  between 60 and 200 inches a yea r  
(extreme values f o r  means a re  26 inches a t  Skagway and 211 inches a t  
L i t t l e  P o r t  Wa l te r )  as steady, l i g h t  t o  moderate r a i n  o r  snow du r i ng  220 
t o  230 days i n  t h e  year .  June i s  t h e  d r i e s t  month, 4 inches normal; 
October t h e  we t t es t ,  almost 12 inches o f  r a i n  (Searby 1968). On t h e  
average, c loudy sk i es  occur  on 275 days, 43 a re  c l e a r ,  and t h e  remainder 
a re  p a r t l y  c loudy.  

I n  response, 
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Maximum p r e c i p i t a t i o n  i s  u s u a l l y  assoc ia ted  w i t h  low pressure cen te rs  
which develop in ' ,  o r  c ross ,  t h e  G u l f  o f  Alaska. The f l o w  a l o f t  i s  u s u a l l y  
e i t h e r  s o u t h e r l y  o r  sou thwes te r l y  as a r e s u l t  o f  a t rough  moving eastward 
over  t h e  Alaska Peninsula area i n t o  t h e  Gulf o f  Alaska ( M i l l e r  1963). 

The prominent low pressure systems, c a l l e d  A l e u t i a n  Lows, make 
southeast  Alaska an e s s e n t i a l l y  stormy area, w i n t e r  and summer. A normal 
s torm t r a c k  a long  t he  A l e u t i a n  I s l a n d  chain,  t h e  Alaska Peninsula, and 
a l l  t h e  coas ta l  area o f  t h e  G u l f  o f  Alaska exposes these areas t o  most o f  
t he  storms c ross ing  t h e  n o r t h  P a c i f i c  (Searby 1968). 
a re  n o t  t h e  developmental areas f o r  these cyclones, b u t  a f avo rab le  channel 
through which t o  pass ( F i t t o n  1930). The r e s u l t a n t  n e a r l y  cons tan t  eas t-  
west zonal c i r c u l a t i o n  dominates throughout  autumn and w i n t e r  and 
i n t e r m i t t e n t l y  a t  o t h e r  t imes o f  t he  year  (Marcus 1964). A t  t imes Canadian 
o r  a r c t i c  h i g h  pressure systems s p i l l  over  t h e  Coast Mountains, b r i n g i n g  
n o r t h e r l y  winds, 
depressions, t he re  develops a p a t t e r n  o f  windiness t h a t  has taken a t o l l  
o f  merchant and f i s h i n g  vessels ,  has done considerable s t r u c t u r a l  damage, 
and has made a mosaic o f  young even-aged stands f o l l o w i n g  blowdowns o f  
o ld- growth f o r e s t s .  

' 

The A l e u t i a n  Lows 

From these sources, e s p e c i a l l y  t he  deep c y c l o n i c  

Near ly  40 percen t  o f  t h e  l a r g e  d a i l y  p r e c i p i t a t i o n  occurs i n  October, 
The probable maximum 24-hour w i t h  o n l y  1 percen t  i n  A p r i l ,  May, and June. 

p r e c i p i t a t i o n  ranges f rom about 20 t o  27.5 inches ( M i l l e r  1963). 

One o f  t h e  most d i s t i n c t i v e  c7 imate- re la ted  f ea tu res  o f  southeast  
Alaska i s  i t s  g l a c i a t i o n  ( f i g .  3) .  According t o  M i l l e r  (1967), 43-year 

Figure 3.--Mendenhall Glacier, 
near Juneau Alaska. 
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cyc les  o f  g l a c i a l  advance and r e t r e a t  respond t o  t h e  warming o r  c o o l i n g  
t rends  assoc ia ted  w i t h  sunspot a c t i v i t y .  
t h e  c o n t i n e n t a l  airmass warms and expands, f o r c i n g  t h e  mar i t ime  airmass 
seaward and r a i s i n g  t h e  e l e v a t i o n  a t  which t h e r e  i s  snowfa l l .  
e l e v a t i o n  g l a c i e r s  expand and l ow- e leva t i on  g l a c i e r s  sh r i nk .  With minimum 
s o l a r  a c t i v i t y ,  t h e  c o n t i n e n t a l  airmass coo ls  and con t rac t s ,  t h e  mar i t ime  
airmass moves landward, l owe r i ng  t he  e l e v a t i o n  a t  which t he re  i s  snow fa l l .  
H igh- e leva t ion  g l a c i e r s  sh r i nk  and l ow- e leva t i on  g l a c i e r s  expand. Past 
t rends  suggest t h a t  we a re  e n t e r i n g  a p e r i o d  o f  c o o l i n g .  

Dur ing maximum s o l a r  a c t i v i t y ,  

High- 

Day1 i g h t  throughout  t h e  l a t i t u d e s  o f  southeast  Alaska ranges f rom 
about 18-1/2 hours t o  as l i t t l e  as 7 hours. From 6 t o  8 percen t  o f  t h e  
day i s  t w i l i g h t  and m a t e r i a l l y  lengthens t h e  day i n  terms o f  v i s i b i l i t y  
so t h a t  use fu l  d a y l i g h t  amounts t o  8-1/2 t o  n e a r l y  22 hours. 

C l i m a t i c  summaries a re  a v a i l a b l e  i n  Searby (1968), and U.S. Weather 
Bureau (1962, 1965). Small s ca le  maps o f  p l o t t e d  c l i m a t i c  da ta  were 
pub l i shed  by Johnson and Hartman (1969). More d e t a i l e d  summaries f o r  
c e r t a i n  s t a t i o n s  and c l i m a t i c  elements were pub l i shed  by Watson e t  a l .  
(1971) and Andersen (1955). 
month ly  and annua l l y  by t he  Environmental Data Serv ice  o f  t he .  Na t iona l  
Oceanic and Atmospheric Adm in i s t r a t i on .  

D a i l y  d e t a i l s  f o r  many s t a t i o n s  a r e  pub l i shed  

The t i d e s  o f  southeastern Alaska a re  an impor tan t  cons ide ra t i on  i n  
p lann ing  l o g  dumping and s to rage  areas, c o n s t r u c t i o n  o f  homes, roads, 
businesses, and r e c r e a t i o n a l  f a c i l i t i e s ,  

The mean d i u r n a l  t i d a l  range va r i es  f rom l e s s  than 10 f e e t  on t h e  west 
coas t  o f  t h e  a rch ipe lago  t o  n e a r l y  17 f e e t  i n  i n l a n d  passages. 
t i d e s ,  r e s u l t i n g  f rom the  combined e f f e c t s  o f  t he  moon and t h e  sun, 
inc rease  t h e  range as much as 40 percen t  and t h e  neap t i d e s  (oppos i te  
e f f e c t )  reduce t h e  range as much as 40 percent .  For instance,  i n  1972 t h e  
g r e a t e s t  t i d a l  range a t  Juneau was f rom -4.4 f e e t  t o  20.6 f e e t  on November 
21. 
and 10 f e e t .  

Spr ing  

The sma l l es t  range, 2.8 f e e t ,  was on February 8-9 w i t h  stages o f  7.2 

GEOLOGY AND SOILS 

Southeast Alaska l i e s  w i t h i n  t h e  broad zone o f  a c t i v e  vo lcanism and 
o t h e r  mountain b u i l d i n g  processes which r ims  t h e  n o r t h  P a c i f i c  bas in.  
r e g i o n  i s  cha rac te r i zed  by deep v a l l e y s ,  s teep slopes, and narrow 
i n t e r v a l l e y  r i dges ,  
by f a u l t i n g  and j o i n t i n g  o f  t h e  bedrock, 
l a s t  i c e  age has mod i f i ed  these f ea tu res  t o  a l a r g e  ex ten t ,  c r e a t i n g  
c h a r a c t e r i s t i c  U-shaped va l l eys ,  s e r r a t e  r i dges ,  horn peaks, and c i r q u e  
bas ins  so t y p i c a l  o f  r e c e n t l y  deg lac ia ted  t e r r a i n .  G l a c i a t i o n  ( f i g .  3)  
and mountain b u i l d i n g  processes a re  s t i l l  a c t i v e  i n  t h e  reg ion  today. 
Vigorous mountain g l a c i a t i o n  i s  p r e s e n t l y  occu r r i ng  i n  t h e  Coast Mountains, 
and f a u l t i n g  and t e c t o n i c  u p l i f t  have occurred west o f  Chatham S t r a i t  as 
r e c e n t l y  as 1958 ( M i l l e r  1960). 

The 

Drainage p a t t e r n s  a re  coarse and s t r o n g l y  c o n t r o l l e d  
Extens ive g l a c i a t i o n  du r i ng  t h e  

D e t a i l e d  mapping and i n t e r p r e t a t i o n  o f  t h e  geo log ic  h i s t o r y  o f  
southeastern Alaska a re  s t i l l  i n  beginning stages. Many o f  t h e  a v a i l a b l e  
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data  a re  o f  a reconnaissance na tu re  and da te  back t o  t h e  e a r l y  p a r t  o f  t h e  
century.  D e t a i l e d  i n t e r p r e t a t i o n  i s  a l s o  hampered by l a c k  o f  rock  
exposures and an inadequate knowledge o f  t h e  geo log ic  record .  An e x c e l l e n t  
ana l ys i s  o f  t h e  geo log ic  h i s t o r y  o f  southeast Alaska based on e x i s t i n g  da ta  
has been prepared by Brew e t  a1 . (1966). 

The f o l l o w i n g  synopsis o f  t h e  geo log ic  h i s t o r y  o f  southeast  Alaska 
p rov ides  an a p p r e c i a t i o n  f o r  t he  dynamic na tu re  o f  t h e  landscape and a 
framework i n  which t o  cons ider  t h e  i n t e r a c t i o n  o f  t h e  var ious  resources 
and t he  va r i ous  management problems encountered i n  t h e i r  use. 

EAmY GEOLOGIC HISTORY 

Gross topographic  c o n f i g u r a t i o n  o f  southeast Alaska i s  a p roduc t  o f  
(1 ) widespread de fo rmat i  metamorphisy and i n t r u s i o n  o f  t h i c k  sequences 
o f  in te rbedded Pal eozoicg l 'and Mesozo i cd  sediments and vo l can i cs  and (2 )  
major  igneous i n t r u s i o n s  a t  t he  end o f  t h e  Mesozoic e ra  (approx imate ly  65 
m i l l i o n  years  ago). The ou tc rop  p a t t e r n  ( f i g .  4 )  i s  dominated by t h r e e  
nor thwest- southeast  t r e n d i n g  b e l t s  o f  sedimentary and metamorphic rocks  
c o n s i s t i n g  o f  gray-green graywackes, conglomerates , and sandstones 
in terbedded w i t h  b lack  shales and s l a t e s  ( l o c a l l y  c a l l e d  a r g i l l i t e ) ,  and 
gray-green a n d e s i t i c  f l o w  rocks.  
The o l d e s t  rocks,  o f  Paleozoic  age, occupy t h e  cen te r  b e l t ,  w i t h  younger 
Mesozoic rocks  occupying t h e  b e l t s  on e i t h e r  s i d e  and i n d i c a t i n g  a broad 
a n t i c 1  i n a l  s t r u c t u r e  which dominates t he  reg iona l  s t r u c t u r a l  p a t t e r n .  

Loca l l y ,  l imestones and marbles dominate. 

Igneous rocks ,  predominant ly  q u a r t z - d i o r i  t e ,  d i o r i t e  and g r a n i t e ,  
were i n t r u d e d  d u r i n g  a l a t e  Cretaceous- ear ly  T e r t i a r y  metamorphic pe r i od .  
The igneous i n t r u s i o n s  dominate t h e  Coast Mountains and occur i n  a b e l t  
t r e n d i n g  nor thwest- southeast  through Baranof and Chichagof I s l ands  toward 
t he  S t .  E l i a s  Mountains. The Coast Mountains c o n s t i t u t e  a p o r t i o n  o f  a 
major  b a t h o l i t h i c  i n t r u s i v e  b e l t  which extends a long  t h e  e n t i r e  n o r t h  
P a c i f i c  coas t  (Gabr ie lse and Wheeler 1961). 

Metamorphism o f  t he  surrounding rocks i s  associated w i t h  a l l  t h e  
igneous i n t r u s i o n s  i n  t h e  reg ion .  I n  a d d i t l o n ,  t he re  a re  broad areas 
which have undergone va ry i ng  dynamic metamorphism assoc ia ted  w i t h  r eg iona l  
f o l d i n g  and deformat ion.  
predominant ly  high-grade gneisses and s c h i s t s  ( l o c a l l y  g a r n e t i f e r o u s )  , 
extends t h e  e n t i r e  l e n g t h  o f  southeast Alaska ad jacen t  t o  t h e  Coast Range 
B a t h o l i t h  and was p robab ly  formed d u r i n g  i n t r u s i o n  o f  t h e  b a t h o l i t h i c  mass. 
Th i s  i s  t h e  "Wrangel l-Revi l lag igedo b e l t  o f  metamorphic r ocks"  f i r s t  
descr ibed  by Buddington and Chapin (1929). A s i m i l a r  b e l t  o f  metamorphic 
rocks  makes up t h e  "Wales Group'' on southern Pr ince  o f  Wales I s l and .  A 
t h i r d  area o f  ex tens ive  metamorphism inc ludes  a l l  o f  Baranof I s l a n d  and 
southwestern Chichagof I s l and ,  p robab ly  i n  l a r g e  p a r t  r e l a t e d  t o  i n t r u s i o n  
o f  igneous masses i n  t h a t  area. 

A b e l t  o f  h i g h l y  metamorphosed rocks,  

Northwest- southeast and nor th- sou th  t r e n d i n g  l ineaments and f a u l t s  o f  
Cre taceous- Ter t ia ry  age a r e  prominent features o f  t h e  reg iona l  s t r u c t u r a l  
p a t t e r n  i n  southeast  Alaska ( f i g .  5 ) .  The no r t h- t r end ing  Chatham S t r a i t  

225 to 500 million years ago. 
65 to 225 million years ago. 
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F i g u r e  4.--Major o u t c r o p  bel ts  of s o u t h e a s t  A l a s k a  (from B r e w  e t  a l .  
1966 ;  used  w i t h  p e r m i s s i o n  of the p u b l i s h e r ,  T h e  Canadian I n s t i t u t e  
of Mining  and M e t a l l u r g y ) .  
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F i g u r e  5 . - -Pos t -Paleozo ic  i n t r u s i o n s  and major  f a u l t s  and l i n e a m e n t s  o f  
s o u t h e a s t  A l a s k a  ( f r o m  B r e w  e t  a l .  1966 ;  used w i t h  p e r m i s s i o n  of the 
p u b l i s h e r ,  T h e  Canadian I n s t i t u t e  o f  Mining and M e t a l l u r g y ) .  
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F a u l t  dominates these features, extending t h r o u g h  Chatham S t ra i t  and Lynn 
Canal for  over 250 miles. Approximately 50 miles of offset  have occurred 
along th i s  faul t l ine  (Brew e t  a l .  1966) .  
northwest-southeast along Peril S t r a i t ,  Lisianski In le t ,  and the western 
flank of the Fairweather Range and intersects the Chatham S t ra i t  Fault a t  
the entrance t o  Peril S t ra i t .  
occurred along th i s  faul t .  
trending northwest-southeast, i s  located along the west side of Baranof 
and Chichagof Islands. 
although movement has no t  yet been quantified or reported in the 
l i te ra ture .  
are d i f f i cu l t  t o  interpret because of lack of detailed mapping and 
concealment of faulting evidence by fiords and channels. 

The Fairweather Fault trends 

Approximately 18 miles of offset  have 
The Chichagof-Sitka-Patterson Bay Fault, 

This faul t  also intersects the Chatham S t ra i t  Fault 

Many other faul ts  and lineaments exis t  in southeast Alaska b u t  

Following th is  major period of folding, fault ing,  intrusion, and 
metamorphism, tectonic act ivi ty decreased in magnitude although local 
volcanic ac t iv i ty  associated with upl i f t  and erosion has continued. During 
the Tertiary period, such act iv i ty  produced a thick sequence of sandstones, 
conglomerates, and andesitic volcanics which were deposited in the central 
pa r t  of southeastern Alaska. These are mainly exposed on Kuiu, Kupreanof, 
northern Prince o f  Wales, and southern Admiralty Islands and have remained 
relatively undeformed. 

PLEISTOCENE GLACIATION 

Weathering and erosion of the geologic surfaces produced by the l a t e  
Cretaceous-early Tertiary period of folding, fault ing,  and metamorphism are 
primarily responsible for the broad topographic configuration of 
southeastern Alaska. Subsequent erosion and deposition by continental and 
alpine glaciers during the Pleistocene epoch (2  million to 10,000 years 
ago)  and by alpine glaciation during post-Pleistocene (Holocene) time have 
modified th is  topographic configuration t o  w h a t  i t  i s  today. 

Southeast Alaska undoubtedly underwent repeated continental 
glaciations during the Pleistocene epoch, with the continental ice mass in 
the interior  o f  Canada flowing th rough  the principal valley passes in the 
Coast Mountains: 
Unfortunately, evidence of these early Pleistocene glaciations has largely 
been masked by the l a t e r  glacial expansions in the region. Almost a l l  
evidences o f  glacial erosion and deposition i n  southeastern Alaska thus fa r  
identified are directly related t o  the l a s t  major glacial advance of the 
Pleistocene, the Wisconsinan. 

the Alsek, T a k u ,  Whiting, Stikine, and Unuk Rivers. 

The highest levels of glaciation during the Wisconsinan extended from 
2,000-3,000 fee t  in elevation on the outer islands of the Alexander 
Archipelago (Coulter e t  a l .  1965, Sainsbury 1961) t o  6,000 t o  8,000 feet  in 
elevation in the Coast Mountains (Miller 1964) .  This seaward gradient, 
coupled with sloping berm lines and lower correlative cirque floor 
elevations in the Alexander Archipelago (Swanston and Miller 1968) , 
indicates an ice surface sloping t o  the west. 
the Wisconsinan must have been via outlet glaciers through the Coast 
Mountains forming extensive valley ice tongues in the archipelago and 
leaving large low-level areas t o  be fed by glaciers from local mountain 
icecaps on the islands and a long  the mainland.  

The glacier advances during 

14 



Although the overwhelming majority o f  southeast Alaska lands below 
3,000 fee t  were occupied by ice d u r i n g  the Wisconsinan glaciation, several 
areas west of the Fairweather and S t .  Elias Mountains were n o t  (Heusser 
1960, Miller 1961, Goldthwait 1963); and there i s  evidence suggesting t h a t  
one area on Prince of Wales Island may have escaped glaciation, a t  leas t  
d u r i n g  the l a s t  Wisconsinan ice advance (Harris 1965).  

RECENT GEOLOGICAL ACTIVITY 

A warming of the climate caused a general retreat  of the l a t e  
Wisconsinan ice sheet t h a t  occupied southeast Alaska , culminating in the 
"Thermal Maximum," 6,000 t o  7,000 years ago when the mean annual 
temperature was about 1 O warmer than today and precipitation was 
considerably less (Goldthwait 1966). Glaciers in southeastern Alaska were 
reduced t o  nearly thei r  present size or smaller. A t  th is  time, rising sea 
levels, due t o  melting o f  the continental ice sheet, inundated many of the 
glacial valleys and deposited marine terraces a t  several different levels 
above the present t ide  l ine ,  A marine beach terrace a t  an elevation o f  
about 50 fee t  occurs intermittently th roughou t  the panhandle and may be 
related t o  an early postglacial sea level r i se .  

A slowly cooling trend 2,000 to 3,000 years ago caused inany o f  the 
mainland glaciers t o  readvance following the "Thermal Maximum'' a1 though  
not synchronously nor to the same extent. 
probably the most pronounced of these glacial advances, o b t a i n i n g  a maximum 
thickness of 4,000 fee t  and extending t o  Icy S t r a i t ,  This ice sheet began 
to re t rea t  190-270 years ago and has retreated some 70 miles in t h a t  time. 
Dendrochronological studies in the Juneau area have shown t h a t  the T a k u ,  
Mendenhall, Herbert, and Eagle Glaciers had reached a maximum advance 
around 1750 (Lawrence 1950). This advance i s  clearly marked by terminal 
moraines i n  front o f  the Herbert, Eagle, and Mendenhall Glaciers. 

The Glacier Bay ice sheet was 

A general re t rea t  of southeast Alaska glaciers from thei r  maximum 
positions i s  presently occurring. This i s  no t  steady, however, and minor 
readvances of many glaciers have occurred or are occurring (e.g.,  the T a k u ,  
Brady, Lituya, and Hubbard Glaciers). 

The northern p a r t  of southeastern Alaska i s  undergoing glacial rebound 
or readjustment of the land surface to the position i t  held before i t  was 
depressed by the weight of the ice. 
centimeters (1.6 inches) per year a t  Glacier Bay t o  2 centimeters (0.8 
inch) per year a t  Juneau (Hicks and Shofnos 1965). 

Rates of upl i f t  range from about  4 

The Chatham S t r a i t  Fault and i t s  associated faul ts  t o  the west are 
p a r t  o f  the larger Denali-Queen Charlotte Fault zone, a presently active 
system of s t r ike- s l ip  faul ts  extending a long  the north Pacific coast 
(Souther 1970) which almost certainly links u p  with the San Andreas Fault 
system in northern California. I t s  northern extension passes up the 
Chilkat River, over Chilkat Pass, and a long  the Shakwak Valley separating 
the S t .  Elias Mountains from the Yukon Plateau. 

The region west of the Chatham S t ra i t  Fault i s  a zone of high seismic 
ac t iv i ty  with a well-documented record of l a t e  Cenozoic t o  recent movement 
along the Fairweather and related faul ts  (Page 1969), the most recent being 
the Lituya Bay earthquake o f  1958 which produced a right lateral  s h i f t  and 

1 5  



v e r t i c a l  u p l i f t  o f  30 f e e t .  
Chatham S t r a i t  F a u l t  has low seismic a c t i v i t y  and has remained r e l a t i v e l y  
s t ab le .  

I n  con t ras t ,  t h e  reg ion  t o  t h e  eas t  o f  t h e  

The most r ecen t  major  vo l can i c  a c t i v i t y  documented i n  southeastern 
Alaska occurred between 6,000 and 9,000 years ago and was assoc ia ted  w i t h  
t he  e r u p t i o n  of Mount Edgecumbe on Kruzof I s l and ,  near S i t k a ,  which 
deposi ted vo l can i c  ash and l a p i l l i  as f a r  eas t  as S i t koh  Bay on Chichagof 
I s l and .  
passed down Lava Fork and p a r t i a l l y  dammed Blue R iver ,  a t r i b u t a r y  t o  t h e  
Unuk R i ve r  no r t heas t  o f  Ketchikan. 
s i de  o f  t h e  Alaska-Canada boundary and i s  p robab ly  l e s s  than 120 years o l d .  
A c t i v e  h o t  sp r ings ,  i n d i c a t i n g  t h e  presence o f  ho t  igneous rocks below t he  
sur face ,  occur a t  s ca t t e red  l o c a t i o n s  throughout  southeast  Alaska. The 
bes t  known ho t  sp r ings  a re  a t  B e l l  I s l a n d  and Tenakee. 

More recen t  vo l can i c  a c t i v i t y  i s  evidenced by a b a s a l t  f l o w  which 

Th is  f l o w  o r i g i n a t e d  on t h e  Canadian 

As a r e s u l t  o f  these geo log ic  i n f l uences ,  v a l l e y  w a l l s  a re  o f t e n  
g r e a t l y  oversteepened, f r e q u e n t l y  above a s t a b l e  angle f o r  t h e  s o i l s  on 
them, and sub jec t  t o  f requent  n a t u r a l  deb r i s  avalanches and deb r i s  f l ows  
( f i g .  6 ) .  S o i l s  a re  y o u t h f u l ,  shal low,  p o o r l y  developed, and low i n  

Figure  6.--Debris  ava lanche  i n  the Marten Creek v a l l e y ,  A l a s k a .  
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available nutrients due primarily t o  lack of extensive weathering o f  
bedrock and glacial t i l l  deposits. Drainage density i s  low, and the 
angular drainage pattern i s  indicative of a youthful stage o f  development 
with maximum control exerted by bedrock structure, Few new stream 
tributary channels have been developed since deglaciation because of the 
coarse, permeable nature o f  the soi ls  and the recent exposure of the land 
surface. Most existing drainages occupy preglacial channels control led 
by faulting and jointing. Stream gradients vary widely and may range from 
10 t o  1,000 fee t  per mile. 
decrease abruptly once the main valley floor i s  reached, and an agraded 
(depositional ) condition with braided or meandering channels i s  frequently 
encountered in b o t h  the lower tr ibutaries and the main stream. 

In large valleys, the t r i b u t a r y  gradients 

M I N E R A L S  AND M I N I N G  

An epoch of intense mineralization closely followed intrusion of the 
Late Cretaceous-Early Tertiary batholithic rocks in southeastern Alaska. 
Veins of metal-bearing quartz and disseminated metal i n  the country rock 
l i e  along the contacts of the igneous intrusions th roughou t  the region. 
Historically, the principal economic minerals have been go ld  and copper, 
b u t  nickel, chromite, magnetite, uranium, and lead-zinc a l so  occur and have 
been worked commercially. 
produced as  milling byproducts. 

Some s i lver  and platinum have also been 

The most highly mineralized areas l i e  in a narrow s t r i p  of sharply 
folded paleozoic sediments adjacent t o  the Coast Range Bathol i th ,  i n  the 
country rock adjacent t o  intrusions along the west coast o f  Chichagof 
Island, and adjacent t o  intrusions on Kasaan Peninsula on Prince o f  Wales 
Island. 
mineralized areas, a l though  many smaller mineralized zones have been 
identified and worked d u r i n g  the history o f  mining i n  the region. Some 
of the ea r l i e s t  discoveries were gold placers along streams leading from 
the coastal mountains, b u t  principal production has come primarily from 
lode deposits. There has also .been extensive quarrying of limestone and 
marble on Prince o f  Wales and Kosciusko Islands. 

Most mining act ivi ty has been concentrated in these highly 

Probably the best known deposits i n  southeastern Alaska are the 
gold-quartz veins addacent t o  the Coast Range Batholith, in the so-called 
"Juneau Gold Belt" extending some 175 miles between W'indham Bay and Berners 
Bay. W i t h i n  th is  be l t ,  two o f  the most productive mines in southeast 
Alaska operated, the Alaska-Juneau and Treadwell Mines located respectively 
on the mainland and on Douglas Island near Juneau. Gold-quartz veins in 
the "Chichagof Gold Belt" were also important  producers w i t h  most o f  the 
production coming from the Chichagof Mine near Klag Bay and the Hurst- 
Chichagof a t  Kimshan Cove, bo th  on the west side of Chichagof Island. 

For many years, copper was second only t o  gold i n  production in 
southeastern Alaska, coming primarily from the Mount Andrew, Mamie, Poorinan 
and I t  Mines on Kasaan Peninsula; the Rush and Brown Mines near Karta Bay; 
and the Jumbo and Copper Mountain Mines near the head of Hetta In le t ,  a l l  
on Prince o f  Wales Island. 
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Silver and lead have been produced primarily as byproducts of gold 
milling a l though  the mines in the Hyder Distr ict  were and s t i l l  are primary 
s i lver  producers. 
Alaska-Juneau Mine operation. 

The principal source of lead was as a byproduct of the 

Platinum metals have also been produced as byproducts, most of the 
o u t p u t  coming from the copper mines of Kasaan Peninsula. 

The o u t p u t  from a l l  mines was shipped south t o  Canada and the United 
States for  refining and smelting. 

In general, mining in southeastern Alaska has been an on-again, off- 
again operation. 
and lodes so t h a t  i t  i s  d i f f i cu l t  t o  accurately predict production levels 
o r  t o  estimate reserves. Throughout the history of mining in the region, 
profi ts  have been marginal and greatly dependent on the prevailing market 
price of minerals. 
they were f i r s t  discovered. The Kasaan Peninsula mines achieved thei r  
greatest copper production because of high demand for that metal during 
the Fi rs t  World War; they declined steadily a f t e r  t h a t .  
reported production was in 1938. The Alaska-Juneau ( f i g .  7 )  and the 

The ores characterist ical ly occur in discontinuous veins 

The Chichagof mines have operated intermittently since 

Their l a s t  

F i g u r e  ' / . - -Alaska Juneau Mining Company m i l l  a t  Juneau ,  A l a s k a .  
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Treadwel l  a re  t h e  o n l y  mines t h a t  were ab le  t o  ma in ta i n  more o r  l e s s  
cont inuous p roduc t i on  f o r  any l e n g t h  o f  t ime, l a r g e l y  because o f  low l a b o r  
cos t s  and t h e  h i gh  volumes o f  o re  they  were ab le  t o  handle. The Treadwel l  
c losed  i n  1917, a f t e r  30 years  of opera t ion ,  when an i nvas ion  o f  seawater 
f i l l e d  most o f  t h e  mine tunne ls .  The Alaska-Juneau was c losed  d u r i n g  t h e  
Second World War and never reopened. 

Dur ing  t h e  m i d f i f t i e s  a uranium- thorium depos i t  was discovered i n  t h e  
v i c i n i t y  o f  Kendrick Bay on southern Pr ince  o f  Wales I s l and .  Th is  depos i t ,  
centered a t  t h e  Ross-Adam p rope r t y  on Bokan Mountain,was developed and 
operated f o r  approx imate ly  3 years (1955-58). It was c losed  down i n  1958 
due t o  d i f f i c u l t y  i n  sme l t i ng  t h e  ore.  It was reopened aga in  i n  1970 and 
t h e  remain ing commercial o re  removed. I n l e t  O i l  Company i s  c u r r e n t l y  
ope ra t i ng  a b a r i t e  mine i n  Duncan Canal near Petersburg. The b a r i t e  i s  
shipped t o  Kenai where i t  i s  ground and bagged f o r  d r i l l i n g  mud. 

There were severa l  commercial m in i ng  ventures a c t i v e  i n  southeast  
Alaska d u r i n g  t h e  summer of 1971, b u t  these a re  smal l  and a re  n o t  expected 
t o  operate f o r  any l e n g t h  o f  time./ There i s  a smal l  l e a d- z i n c - s i l v e r  
ope ra t i on  on George I n l e t  no r t heas t  o f  Ketchikan. E l  Paso Natu ra l  Gas has 
found a good l e a d - s i l v e r  p rope r t y  near Hyder and has r e c e n t l y  recorded a 
l a r g e  group o f  c la ims  near Boundary Lake eas t  o f  Juneau. 
Corpora t ion  i s  proposing t o  develop a t a c o n i t e  p l a n t  t o  process magnet i te  
i r o n  near P o r t  Snettisham. 
copper on Kasaan Peninsula, and Newmont M in ing  i s  c u r r e n t l y  d r i l l i n g  f o r  
copper and n i c k e l  i n  G l a c i e r  Bay Nat iona l  Monument. 

The Marconi 

Various companies a re  a c t i v e l y  p rospec t ing  f o r  

Complicated s t r u c t u r e  and l a r g e  areas o f  igneous rock  make much o f  t he  
southeastern Alaska panhandle un favorab le  f o r  t h e  occurrence o f  pet ro leum 
i n  commercial q u a n t i t i e s .  
l y i n g  w i t h i n  t h e  Tongass Nat iona l  Forest ,  i n  which i t  may be g e o l o g i c a l l y  
poss ib l e  t o  f i n d  petroleum: 
and (c )  G u l f  o f  Alaska between Cape Yakataga and Cape Spencer. 

M i l l e r  (1959), however, de f ines  t h r e e  areas 

(a )  Heceta I s l a n d  area, (b) Keku I s l e t s  area, 

No v e r i f i e d  o i l  f i n d s  have been made i n  t h e  Heceta Is land-Keku I s l e t s  
areas, a l though t he re  was an u n v e r i f i e d  r e p o r t  o f  an o i l  seep severa l  m i l e s  
i n l a n d  f rom t h e  head o f  Murder Cove on Adm i ra l t y  I s l and .  

O i l  and gas seeps a re  abundant a long  t h e  shore o f  t h e  Gu l f  o f  Alaska, 
e s p e c i a l l y  i n  t h e  Yakataga and Malaspina D i s t r i c t s .  I n  t h e  Yakataga 
D i s t r i c t ,  o i l  seeps occur  a t  o r  near t h e  f au l t ed  c r e s t  o f  t h e  S u l l i v a n  
A n t i c l i n e ,  which l i e s  near t h e  coast .  Large o i l  seeps a l s o  occur i n  t h e  
Samovar H i l l s  a t  t h e  n o r t h  margins o f  t he  Malaspina G lac i e r ,  and o i l  seeps 
and f t l m s  have been repo r t ed  near I c y  Bay, L i t u y a  Bay, Yakutat Bay, and 
Cape Spencer. 

A l though min ing  i s  p r e s e n t l y  i n  a r e l a t i v e l y  dormant s t a t e ,  t h e r e  i s  
cons iderab le  p o t e n t i a l  f o r  f u t u r e  impact on resource pa t t e rns  i f  major  
r e v i t a l i z a t i o n  o f  t h e  min ing  i n d u s t r y  occurs. The p r i n c i p a l  impact o f  
m in i ng  a c t i v i t y  on f o r e s t  resource management has been and probably  w i l l  
con t inue  t o  be r e l a t e d  d i r e c t l y  t o  t h e  minera l  access r i g h t s  s t i p u l a t i o n s  
o f  t h e  Federal  m in i ng  laws. An e x c e l l e n t  d i scuss ion  o f  t h e  broad impact 
o f  c u r r e n t  law on p u b l i c  l and  management has been prepared by t he  S tan fo rd  

3 Wesl ey Moul ton, Regi onal M i  n i  ng Engi neer, Region 10, personal communi cat ion.  
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Environmental Law Soc ie t y  (Condon and Jackman 1971) and should be pursued 
f o r  a more d e t a i l e d  d iscuss ion .  Under t he  p rov i s i ons  o f  t h e  c u r r e n t  law 
(Min ing Law o f  1872), m inera l  l o c a t o r s  a re  ab le  t o  exp lo re  f o r ,  occupy, 
and o b t a i n  pa ten t  t o  va luab le  minera l  depos i ts  on t h e  p u b l i c  domain, 
i n c l u d i n g  Fores t  Serv ice  lands,  and t o  purchase, f o r  a nominal p r i c e ,  t h e  
l and  on which these depos i ts  a re  found. I n  a d d i t i o n ,  l o c a t o r s  have t h e  
o p p o r t u n i t y  t o  pa ten t  up t o  5 a d d i t i o n a l  acres o f  nonmineral l and  f o r  a 
m i l l s i t e .  On t h e  bas is  o f  t h i s  law, t h e  p rospec to r  has f r e e  access t o  and 
i s  u n r e s t r i c t e d  i n  h i s  a c t i v i t i e s  on f o r e s t  l and  as l ong  as he i s  
d i l i g e n t l y  e x p l o r i n g  f o r  o r  m in ing  minera l  depos i ts .  For a l l  p r a c t i c a l  
purposes, t h e  a c t i v i t i e s  o f  t h e  p rospec to r  and hard rock  miner  l i e  ou t s i de  
any comprehensive l and  use p lans  and a re  n o t  sub jec t  t o  r e g u l a t i o n  by t he  
f o r e s t  l and  manager. 
Forest  Serv ice  i n  t h i s  area a re  c o n t i n u a l l y  sub jec t  t o  displacement by a 
minera l  c la imant .  

Thus, any l and  management p o l i c i e s  implemented by t he  

Several  o t h e r  r a m i f i c a t i o n s  o f  t h e  Min ing  Law o f  1872 make f o r e s t  l and  
There i s  no easy management p a r t i c u l a r l y  d i f f i c u l t  i n  southeastern Alaska. 

way t o  d iscover  which Fores t  Serv ice  lands a re  sub jec t  t o  e i t h e r  v a l i d  o r  
i n v a l i d  m in ing  c la ims.  
l o c a l  l and  records  b u t  does n o t  r e q u i r e  n o t i f i c a t i o n  o f  t h e  Federal  
Government. I t  i s  a l s o  d i f f i c u l t  t o  cha l lenge  o r  remove i n v a l i d  o r  
abandoned c la ims .  
Government can con tes t  a c l a i m  o n l y  i f  i t  can prove ac tua l  abandonment o r  
t h a t  no v a l i d  d iscovery  has been made. 
f a i l u r e  t o  comply w i t h  S ta te  l o c a t i o n  requirements. 
and cumbersome process i n  t h a t  t h e  Government must f i r s t  show a pr ima f a c i e  
case o f  i n v a l i d i t y  be fo re  t h e  burden o f  p r o o f  s h i f t s  t o  t h e  c l a i m  ho lder .  

The law r e q u i r e s  t h a t  t h e  c l a i m  be recorded on t h e  

Accord ing t o  Condon and Jackman (1971) t h e  Federal  

It cannot con tes t  a c l a i m  f o r  
Th is  i s  a d i f f i c u l t  

These laws have r e c e n t l y  und rgone c l ose  s c r u t i n y  by t h e  Pub l i c  Land 
Law Review Commission and others,-/ 0 and severa l  recommendations have been 
made f o r  bas i c  changes and reforms o f  a d m i n i s t r a t i v e  p o l i c y  p r o v i d i n g  
Federal l and  managers w i t h  some p o s i t i v e  c o n t r o l  over  e n t r y  on to  t he  p u b l i c  
domain. I f  such recommendations a re  enacted i n t o  law, t h e  f o r e s t  l a n d  
manager may g a i n  t h e  power t o  balance o the r  p u b l i c  l and  va lues aga ins t  t he  
need f o r  a p a r t i c u l a r  m in ing  a c t i v i t y .  

SOILS AM) SOIL DEVELOPMENT 

The major  i c e  recess ion  which occurred about 10,000 years  ago was 
Compact g l a c i a l  t i l l, " t ime zero"  f o r  most s o i l s  o f  southeast  Alaska. 

e v i d e n t l y  formed f rom t h e  g rea t  pressure o f  t h e  i c e  on over r idden  (basa l )  
t i l l  , i s  ex tens ive  up t o  about 1,500 f e e t  i n  e l e v a t i o n  i n  many U-shaped 
v a l l e y s .  

'' One-third of the  Nation's tand, report by the Public Land Law Review 

U.S. Department of the Interior, "The Mining Law - An Antique in Need of Repeal," 

Northcutt Ely assisted by Albert Chandler, "Hard Rock" Mineral Policies on Federal 

Commission, June 1970. 122 p. 

a recomnendation for repeal of the 1872 Mining Law, submitted to the Public Land Law 
Review Commission in January 1969. 

Lunds, prepared for the Mining and Metallurgical Society of America, May 1969. 

20 



The ex is tence  o f  t h e  compact g l a c i a l  t i l l  i n  t he  landscape i s  
d i f f i c u l t  t o  determine; however, i t  occurs i n t e r m i t t e n t l y  depending on t h e  
movement o f  pas t  g l a c i e r s  and t h e  l o c a l i z e d  pressures exer ted  by  t he  i c e .  
Most m inera l  s o i l s  a re  der-lved p r i m a r i l y  f rom a b l a t i o n  t i l l ,  even those 
over  bedrock. 
due t o  t he  l e s s e r  volumes o f  i c e  t o  me1 t and depos i t  loads o f  t i l l. T i l l  
depos i ts  a l s o  tend  t o  be t h i c k e r  on south- and wes t- fac ing  slopes than on 
no r t h-  and eas t - fac i ng  slopes. 

T i l l  depos i ts  become t h i n n e r  a t  h igher  e l eva t i ons ,  e v i d e n t l y  

P o s t g l a c i a l  ash and pumice depos i ts  a re  ex tens ive  on southeastern 

Ash from Kruzof  I s l a n d  has been dated as about 9,000 years o l d .  

They a re  fo res ted ,  and t h e i r  landscapes con ta i n  many 

R e v i l  l a  Is1 and and t he  Kruzof- nor thern Baranof- southern Chichagof I s l ands  
area. 
S o i l s  formed i n  these vo l can i c  ash m a t e r i a l s  a re  moderate ly  wel l- developed 
Spodosols, many o f  them w i t h  a heavy i r o n  concent ra t ion  zone c a l l e d  a 
p l a s t i c  hor izon.  
n a t u r a l  lands1 i d e  areas, p resen t ing  a v a r i e t y  o f  management problems. 

Moderately wel l- developed s o i l  p r o f i l e s  occur on t he  f i n e  s i l t  and 
c l a y  sediments o f  t h e  marine t e r races  which occur throughout  southeast  
Alaska a t  va r ious  e l eva t i ons  up t o  500 fee t .  
c o n i f e r  vege ta t ion  and n o t  e a s i l y  i d e n t i f i e d  i n  t he  landscape w i t h o u t  spo t  
checking. 

They a re  f o r e s t e d  w i t h  

Because o f  an overburden o f  g l a c i a l  t i l l, bedrock p l ays  a l e s s e r  r o l e  

Bedrock, except  
i n  s o i l  development. Rocky types va ry  g r e a t l y ;  t he re  a re  ex tens ive  areas 
o f  g r a n i t i c ,  metamorphic, vo lcan ic ,  and calcareous rocks.  
f o r  some rocks o f  unusual minera logy,  has l i t t l e  i n f l u e n c e  on s o i l  
occurrence, except  as i t  i n f l uences  s o i l  dra inage and t h e  d i s t r i b u t i o n  o f  
a l p i n e  areas. G r a n i t i c  rocks a re  g e n e r a l l y  more massive and r e s i s t a n t  t o  
g l a c i a l  e ros i on  than t h e  o t h e r  rock  types; consequent ly,  they  o f t e n  fo rm 
t h e  more ex tens ive  mountain systems w i t h  widespread a l p i n e  areas. 
a l s o  tend  t o  have r e l a t i v e l y  h i gh  p ropo r t i ons  o f  ve ry  p o o r l y  d ra ined  
(muskeg) s o i l s .  Marble and l imes tone  areas, w i t h  t h e i r  ex tens ive  
f r a c t u r i n g  and good subsurface drainage, o f t e n  have very  low p ropo r t i ons  o f  
p o o r l y  and very  p o o r l y  d ra ined  s o i l s ,  un less they  a re  o v e r l a i n  by compact 
g l a c i a l  till. 

They 

The f i v e  bas ic  s o i l  forming fac to rs- - t ime,  c l ima te ,  paren t  m a t e r i a l  , 
vegeta t ion ,  and topography- - al l  have i n f l uenced  s o i l  development i n  
southeast  Alaska, b u t  c l  imate appears dominant. 

Temperature g r e a t l y  i n f l uences  t h e  r a t e  of o rgan ic  ma t t e r  
decomposit ion on t h e  f o r e s t  f l o o r  and t h e  degree o f  i nco rpo ra t i on  o f  
o rgan ic  carbons i n t o  t h e  s o i l .  A lso,  m i c r o b i o l o g i c a l  a c t i v i t y  i s  an 
impor tan t  f a c t o r  i n  s o i l  development and t h e  a v a i l a b i l i t y  o f  n u t r i e n t s  f o r  
p l a n t  use. S o i l  temperatures g r e a t l y  i n f l u e n c e  b i o t i c  a c t i v i t y .  When 
s o i l  temperature reaches about 43" F., b i o t i c  a c t i v i t y  slows d r a s t i c a l l y  
t o  a lmost  n i l .  High r a i n f a l l  , coo l  summer temperatures, a s h o r t  growing . 
season, and moderate ly  low s o i l  temperatures a l l  c o n t r i b u t e  t o  t he  
accumulat ion o f  organ ic  m a t e r i a l  on t h e  sur face  and i n  t he  s o i l s  o f  
southeast  Alaska. The o rgan ic  mat which accumulates on t h e  sur face  ranges 
f rom 6 t o  10 inches t h i c k .  Soils which have developed are h i gh  i n  bo th  
o rgan ic  carbon and i r o n  and r e l a t i v e l y  low i n  c l a y  con ten t  (Stephens 
1969b). Th is  i s  due i n  p a r t  t o  t he  i n f l u e n c e  o f  c l ima te .  
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The average soil contains approximately 10 percent organic matter and 
1 2  percent iron oxides, which strongly a t t r ac t  and hold water. 
frequent and high rainfal l  keeps these soi ls  f a i r ly  moist most of the time. 
Because o f  the high content of b o t h  iron and organic matter, plus the high 
rainfal l  , many o f  the soi ls  in southeast Alaska have developed thixotrophic 
properties. They are commonly referred t o  as "quick." The soil structure 
breaks down under s t ress .  
several things such as agitation, shearing, or excess weight upon the soil 
material. Thixotrophy i s  a reversible gel-sol transformation, and the soil 
material will se t  back up  a f t e r  a res t .  

This plus 

The breakdown i t s e l f  may be caused by one of 

The  occurrence o f  forest  vegetation on raw glacial t i l l  parent 
material varies, b u t  generally Sitka alder with willow and cottonwood will 
dominate the s i t e  soon a f t e r  the material i s  deposited. Observation of the 
p l a n t  succession in front of glaciers indicates t h a t  Sitka spruce gradually 
overtops the shrubs; with 100 years of vegetation establishment, a dense 
Sitka spruce forest  will dominate the s i t e  (Stephens 1969a). 
development s t a r t s  with the establishment of the f i r s t  plants. Organic 
matter, nitrogen, and other plant nutrients build up in the soil as the 
vegetative succession takes place. After abou t  75 years, soil development 
has proceeded t o  the point o f  a thin,  bleached horizon apparent immediately 
below the surface organic layer. 

Soil 

In the f i r s t  10 t o  60 years o f  soil development, nitrogen accumulates 
in the mineral forest  floor system a t  an apparently steady rate o f  about 32 
pounds per acre per year. 
the rate of accumulation of nitrogen; b u t  the process does continue as the 
soil develops. Organic carbon will follow a somewhat similar trend 
(Crocker and Dickson 1957). As mineral so i ls  develop in southeast Alaska, 
a series of things happens. The soil reaction (pH)  goes from alkaline (pH 
8.0) t o  s l ightly acid (pH 5 .0)  within 30 t o  50 years. 
increases in organic carbon and nitrogen. Alder appears t o  be the main 
plant contributing t o  these nitrogen increases. 

After 60 years, there i s  a marked reduction in 

There are also 

An absolute loss of nitrogen from mineral soil i s  associated with 
the elimination o f  alder and the emergence of the spruce forest  (Crocker 
and Major 1955). 
the wider vegetation-soil system, and l i t t l e  or none of i t  may be los t  
a1 together. 

However, most of th is  nitrogen may be retained within 

With the passing of 200 to 250 years, a weakly developed soil  profile 
called a Spodosol i s  formed. Spodosols (Podzols) are extensive in 
southeast Alaska. All mature mineral so i ls  under timber have strongly 
devel oped spodi c (Podzol B) hori zons . 
remarkably similar properties regardless of the parent material (Stephens 
e t  a l .  1970). 

The better drai ned Spodosol s have 

Precipitation in southeast Alaska exceeds calculated evapotrans- 
piration t h r o u g h o u t  the year in most of the area. Mainly because of the 
Late Pleistocene glaciation, the landscape also has many depressions and 
extensive impermeable soil layers (commonly compact glacial t i l l  or 
water-laid glacial f lour) .  
organic soi ls .  These soi ls  are classif ied as Histosols, commonly called 
9nuskegs" in southeast Alaska, and are found in a wide variety o f  landscape 
positions. 

As a resul t ,  there are extensive areas of 

They are found on nearly f l a t  slopes and slopes of 20" t o  22". 
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These organic soi ls  are saturated o r  nearly saturated with water most of 
the year. A t  the extreme, they may be only a mat, floating on water. 

The muskegs of southeast Alaska vary i n  depth, composition and 
vegetative relations. 
than 2 feet  t o  over 40 fee t .  
peat, o r  muck, usually w i t h  some component of wood. 

The depth of organic soil material ranges from less 
They may be composed of sphagnum peat, sedge 

Vegetation growing on a muskeg i s  related t o  the organic material 
present, which in turn i s  related t o  water table regime and movement. 
a d d i t i o n  t o  the open muskegs, a large acreage of wet organic soi ls  supports 
forest vegetation (Stephens e t  a1 . 1970). 

In 

Organic soi ls  in southeast Alaska include alpine organic so i l s ,  well- 
drained organic soil s derived from forest  1 i t t e r  over bedrock or gravel, 
and wet organic soi ls  derived from various vegetative materials. 
or anic soi ls  below the alpine can generally be placed into four groups: 
(17 poorly decomposed moss peat (Kogish Series) , ( 2 )  moderately decomposed 
sedge peats (Kina Series) ,  ( 3 )  poorly decomposed sedge peats (Staney 
Series) ,  and (4)  mucks over peats (Maybeso and Kaikli Series).  

The wet 

Of these four major kinds of wet organic so i l s ,  only those o f  the l a s t  
group (Maybeso and Kai kl i soils) suppor t  forest vegetation; they represent 
about  10 percent o f  the landscape. 
vegetation on them i s  dominated by sphagnum mosses or sedges or both,with 
low shrubs and forbs and only scattered trees.  
percent o f  southeast Alaska's landscape. 

The others are muskeg, t h a t  i s ,  the 

They represent about 14 

The wet organic soi ls  th roughou t  southeast Alaska comprise abou t  24 
percent o f  the landscape. 
southeast Alaska indicate t h a t  about  36.2 percent of the area i s  included 
in alpine meadows, brushfields, rock, snow, and  icefields. The remaining 
39.8 percent i s  comprised of so i ls  derived from glacial t i l l  and residual 
bedrock. 
and natural grass1 and.  

Estimates derived from timber inventory o f  

This includes soil types which support conifers , 'alder brush, 

The thick organic mat which accumulates on the surface of these 
glacial t i l l s  and residual soils  i s  a storehouse of plant nutrients. The 
depth of t ree rooting i s  confined primarily t o  th is  organic mat and the 
upper 1 2  inches of mineral so i l .  

FOREST RESOURCES 

VEGETATION TYPES 

The forest  o f  southeast Alaska i s  a segment o f  the continuous coastal,  
temperate ra in  forest  extending along the Pacific rim from northern 
California t o  Cook Inlet i n  Alaska. 
rugged mountainsides along the inside passage appear t o  be covered with 
unbroken conifer forests from the water t o  timberline. 
however, the forest zone i s  a mosaic o f  various densities, crown s izes ,  
subtle colors, and interspersed openings. 
old-growth stands undisturbed by man. 
are due t o  stand age, species composition, and t ree vigor. Stands which 

Viewed from a passing ferry, the 

From the a i r ,  

Most o f  the forest  consists o f  
Differences i n  external appearance 
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have remained und is tu rbed  f o r  cen tu r i es  have a ragged t e x t u r e  because they  
i nc l ude  t r e e s  o f  va r ious  ages, s i zes ,  and cond i t i ons ,  w i t h  many dead tops 
and snags. 
by windthrow, f i r e ,  o r  l a n d s l i d e  have a more un i f o rm  appearance because 
they  c o n t a i n  t r e e s  o f  more un i fo rm age and s i ze ,  w i t h  fewer snags and 
de fec t  i ve t r e e s  . 

Stands which have been d i s t u rbed  d u r i n g  t h e  l a s t  cen tu r y  o r  two 

I n  t h e  southern p a r t  o f  southeast Alaska, t h e  f o r e s t s  a re  p r i m a r i l y  

I n  t h e  no r t he rn  p a r t ,  t h e  percentage o f  hemlock increases 
western hemlock and S i t k a  spruce, w i t h  sca t t e red  western redcedar and 
Alaska-cedar.  
somewhat and t h e  cedars a re  l e s s  impor tan t .  
t o  t h e  no r t he rn  shore o f  F reder ick  Sound, and Alaska-cedar i s  o f t e n  found 
o n l y  as a smal l  t r e e  i n  swamps o r  muskegs. 
area, mountain hemlock becomes more prominent.  
species a re  r e d  a l d e r  (a long streams, on l ands l i des ,  and on o the r  h i g h l y  
d i s t u r b e d  areas) ,  b lack  cottonwood ( i n  major mainland r i v e r  v a l l e y s )  , and 
lodgepole p i ne  (ad jacen t  t o  muskegs and on o t h e r  p o o r l y  d ra ined  s i t e s ) .  
Less common species i nc l ude  suba lp ine  fir and P a c i f i c  s i l v e r  fir. 

Western redcedar extends o n l y  

I n  t he  no r t he rn  p o r t i o n  o f  t h e  
Other commonly found 

The bes t  stands o f  t imber  g e n e r a l l y  are found near t i dewa te r  w i t h  
s tand he igh t s ,  volume per  acre,  and q u a l i t y  d im in i sh i ng  p rog ress i ve l y  up 
t h e  s lope.  The t e r r a i n  i s  predominant ly  steep, rugged, and broken. 

In te rspersed  w i t h  f o r e s t  stands a re  openings, hidden f rom v iew o f  t he  
water  b u t  prominent f rom t h e  a i r .  
communities growing on deep peat  and dominated by sphagnum mosses, water-  
l o v i n g  p l an t s ' such  as sedges and rushes, and er icaceous shrubs. Tree 
growth i s  sparse w i t h i n  t h e  muskegs and cons i s t s  mos t l y  o f  hemlock and 
lodgepole p i ne  i n  scrub form. 
p l a n t s  w i t h  e d i b l e  b e r r i e s ,  g i v e  welcome scenic  v iewpo in ts  f o r  t h e  f o o t  
t r a v e l e r ,  and he lp  t o  r e g u l a t e  streamflow. 

These a re  "muskegs" or bog p l a n t  

Muskegs p rov ide  s u i t a b l e  h a b i t a t  f o r  many 

Between t h e  muskegs and dense f o r e s t  a re  more open f o r e s t  stands 
growing p r i m a r i l y  on o rgan ic  s o i l s  (Stephens 1969b). 
and t r e e  form o f ten  poor  i n  these stands. Alaska-cedar, mountain and 
western hemlock, lodgepole p ine.  and S i t k a  spruce a re  impor tan t  species i n  
t h i s  f o r e s t  community. 
t h e  f o r e s t  f l o o r  t o  suppor t  dense unders to ry  vege ta t i on  o f  b lueber ry ,  
huck leber ry ,  r u s t y  menziesia, o the r  t a l l  shrubs, and numerous smal l  
vascu la r  p l an t s .  

Tree growth i s  s low 

The open canopy a l l ows  s u f f i c i e n t  l i g h t  t o  reach 

These stands a re  very  impor tan t  f o r  w i l d l i f e  h a b i t a t .  

Above t i m b e r l i n e  ( g e n e r a l l y  2,500 t o  3,000 f e e t  i n  e l e v a t i o n )  t h e  
a l p i n e  zone i s  dominated by heaths, grasses, and o t h e r  low p l a n t s .  P lan t s  
such as deer cabbage cover  wide areas and form e x c e l l e n t  summer range f o r  
deer.  Occasional t r e e s  occur,  o f t e n  w i t h  s t un ted  o r  shrub1 i k e  "krummholz" 
form, due t o  adverse growing cond i t i ons .  
f i n e  r e c r e a t i o n a l  and e s t h e t i c  o p p o r t u n i t i e s ,  

The a l p i n e  area p rov ides  many 

A no tab le  f e a t u r e  o f  southeast  Alaska i s  t he  abundance o f  p l a n t  l i f e .  
Except f o r  s teep c l i f f s ,  s ca rce l y  any area remains devoid o f  vege ta t ion .  
Even rock,  which i n  a d r i e r  c l i m a t e  would be bare, i s  soon co lon ized  by 
mosses, smal l  p l an t s ,  shrubs, o r  t r ees .  

Southeast A laska ' s  f o r e s t s  con ta i n  fewer t r e e  species than do t he  
coas ta l  f o r e s t s  t o  t h e  south, and species d i v e r s i t y  decreases w i t h  
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increasing lati tude. 
t ree size. Of these, four species are sought for commercial harvest: 
western hemlock, S i tka  spruce, western redcedar, and Alaska-cedar. 
Mountain hemlock i s  logged along with western hemlock when encountered i n  
mixed stands.  The wood is equal in a l l  respects t o  western hemlock, and i t  
i s  often d i f f icu l t  t o  t e l l  the two species apa r t .  Pacific s i lver  f i r  and 
subalpine f i r  occur i n  limited areas and may be cut although neither 
species i s  sought out  for  harvest. Lodgepole pine i s  used locally for 
firewood and for Christmas trees b u t  i s  seldom found in-dense commercial 
stands and rarely cut. Black cottonwood has been harvested occasionally 
and tested for use i n  dissolving p u l p  b u t  i s  not being harvested today. 
Red alder i s  used locally for firewood, carving, and smoking f ish.  
are capable of f i x i n g  atmospheric nitrogen and so are valuable i n  improving 
soil f e r t i l i t y .  

Nine conifer species and 22 broadleaf species a t t a i n  

Alders 

The forests contain many shrub species-Viereck and L i t t l e  (1972) 
recognize 72 species as most important. 
characteristic o f  the dry inter ior  and appear i n  southeast Alaska only 
in the dr ier  transition zones a t  the head o f  Lynn Canal and Portland 
Canal. 
commercially, and then only on a limited scale. Berries are also used 
extensively by local residents. 

Many o f  these shrubs are 

A t  present, berries are the only shrub  products gathered 

WOOD INDUSTRIES 

Before the white man came, southeast Alaska was inhabited by T l i n g i t  
and Haida Indians. These original residents developed a culture based on 
products from the sea and forest.  They relied on the sea primarily for 
food and for  travel between the i r  widely spaced villages and hunting o r  
fishing grounds,  b u t  their  mastery o f  the sea was made possible by material 
from the forests.  They hewed large canoes up t o  60 feet  in length, the 
best and largest made from western redcedar. Inferior o r  smaller ones were 
made from S i t k a  spruce o r  black cottonwood. Alaska-cedar provided paddles; 
and cedar bark,  the sa i l s  and l ines.  

Canoes were usually made in the winter. 
on the windward side of a large standing tree and a f i r e  b u i l t  a t  this 
point. 
hewed t o  shape with an adze w i t h  the help o f  f i r e .  

A hole was cut a t  the base on 

The f i r e  was kept burning until the t ree toppled. Canoes were then 

Houses were of cedar or spruce handsplit planks covering log frames, 
with a tiered wooden floor surrounding a central f i r ep i t .  
clustered i n  villages where many families lived dur ing  the winter. Cedar 
totem poles in f ron t  of the houses kept alive the memory of important 
historical events or legends. 

Houses were 

Trees furnished most of the household, personal , and ceremonial 
Bentwood boxes in a variety of sizes were used for a r t ic les  needed. 

storage of food and equipment. Dishes and other utensils were carved from 
alder, spruce, o r  cedar, as were ceremonial masks, drums, and r a t t l e s .  
BOWS, spears, fishhooks, and numerous other weapons o r  tools were of wood. 
Baskets and hats were woven from s p l i t  roots of S i t k a  spruce, and cedar 
bark provided mats, clothing, ropes, and baskets. 
demand for cooking and heat, and for drying o r  smoking fish and meat. 

Firewood was always in 
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The f i r s t  demand f o r  t imber  by wh i t e  men came w i t h  Russian 
c o l o n i z a t i o n .  
founded a t  Yakutat i n  t h e  l a s t  few years o f  t h e  1 8 t h  cen tu ry .  Logs were 
needed f o r  c o n s t r u c t i o n  o f  a f o r t  and dwel l i n g s  as w e l l  as f o r  f i rewood.  

Under t he  d i r e c t i o n  o f  Alexander Baranof, a co lony  was 

I n  1799 t he  Russians attempted t o  e s t a b l i s h  a co lony near t h e  p resen t  
s i t e  o f  S i t ka .  
f o r  b u i l d i n g  a boat .  
f o r t  was dest royed by h o s t i l e  Ind ians  and t h e  boat  was burned w h i l e  s t i l l  
on t h e  ways. 

Logs were c u t  f o r  b u i l d i n g  a f o r t ,  and lumber was sawed 
The venture was s h o r t - l i v e d ,  however, and i n  1802 t h e  

The f o l l o w i n g  year,  Baranof ordered two boats t o  be b u i l t  a t  Yakutat 
f o r  use i n  r e c a p t u r i n g  S i tka ,  and i n  1804 these two sh ips,  t h e  100- ton 
Yermak and t he  85- ton RostisZaf were completed and p u t  i n  s e r v i c e  (Bancro f t  
1886). 

I n  1804 Baranof l e d  a p u n i t i v e  s t r i k e  aga ins t  t h e  S i tkans  and a new 
Th i s  t ime  t h e  co lony 

Logging began immediately t o  supply  l ogs  and lumber f o r  
pos t  was es tab l i shed  a t  t h e  p resen t  s i t e  o f  S i t k a .  
was success fu l .  
c o n s t r u c t i o n  o f  a f o r t  and magazine, and f o r  b u i l d i n g  a s h i p  which was 
launched t h e  f o l l o w i n g  year .  

A foundry was b u i l t ,  t h e  o n l y  one on t h e  Northwest coas t  f o r  many 
years, and a supply  o f  charcoal  was needed. 
a long I n d i a n  R i v e r  were c l e a r c u t  f o r  charcoal ,  which was produced on t h e  
spot .  
S i t k a  Nat iona l  Monument. Some of t h e  e a r l i e s t  s t ud ies  o f  t r e e  growth i n  
Alaska were done i n  t h e  young stand which came i n  f o l l o w i n g  t h i s  e a r l y  
c l  e a r c u t t i  ng .5/ 

Stands o f  hemlock and spruce 

Charcoal mounds may s t i l l  be seen i n  t h i s  area, now w i t h i n  t h e  

The co lony  prospered, and new c o n s t r u c t i o n  r e q u i r e d  a c o n t i n u i n g  
supply  o f  l ogs  and lumber as w e l l  as a cons tan t  supply  o f  f i rewood and 
charcoal .  Sh ipbu i l d i ng  was an impor tan t  occupat ion a t  t h e  new co lony  and 
cont inued u n t i l  1867 when Russian ho ld ings  were t r a n s f e r r e d  t o  t he  Un i t ed  
States.  Dur ing much o f  t h i s  per iod ,  no o t h e r  s h i p b u i l d i n g  f a c i l i t y  e x i s t e d  
on t h e  Northwest coast .  Alaska-cedar was favored f o r  h u l l  c o n s t r u c t i o n  
because o f  i t s  d u r a b i l i t y ,  and s e l e c t i v e  l ogg ing  f o r  cedar took  p l ace  a long  
t i dewa te r  as f a r  d i s t a n t  as P e r i l  S t r a i t s .  
Russians had exhausted t he  access ib le  supply  o f  cedar near S i t k a .  

It was repo r t ed  l a t e r  t h a t  

A t  f i r s t ,  lumber f o r  t h e  growing co lony was hewn o r  sawn by hand, b u t  
waterpowered sawmi l ls  soon appeared. The f i r s t  Alaskan sawmi l l  i s  thought  
t o  have been b u i l t  a t  Redoubt Bay near S i t k a  i n  1833. 
by waterpower, then was conver ted t o  steampower i n  t h e  1850's .  Lumber was 
sawn f o r  expo r t  as w e l l  as f o r  l o c a l  use, and i t  i s  probable t h a t  a cargo 
o f  lumber c a r r i e d  t o  C h i l e  i n  1839 by Capta in E t o l i n  was sawn a t  t h i s  m i l l  
(DeArmond 1946). 

It f i r s t  operated 

Sometime be fo re  1853, a second sawmi l l  was b u i l t  a t  Sawmill Creek 
about 5 m i l e s  f rom S i t k a  and a t h i r d  a t  S i t k a .  About 3,000 board f e e t  o f  
lumber were produced d a i l y  by t he  Russian m i l l s ,  f o r  l o c a l  use and expor t .  

R.  F. Taylor .  An inves t iga t ion  o f  t r e e  
Unpublished repor t  on f i l e  a t  Forestry  Sciences 

growth on the  S i tka  
Laboratory, Juneau, 

charcoal mounds. 
6 p . ,  1934. 
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Records show t h a t  1 umber was exported t o  C h i  1 e ,  Macao , and Canton. 
Sawdust was also used for  packing ice which was cut a t  Swan Lake near Sitka 
for shipment to  San Francisco during the California gold rush of the early 
1850's 

Early Russian logg ing  methods were primitive. Trees were c u t  with axe 
o r  saw, and logs were moved by jacks , levers, o r  pul leys, Most logging was 
done on a selective basis, and only hlgh-quality trees of a s ize t h a t  could 
easily be handled were cut ,  except close t o  S i t k a  where several small areas 
were clearcut for  firewood and charcoal. 

After transfer o f  Alaska t o  the United States in 1867, use of local 
timber gradually increased as canneries and towns were built .  
were used t o  build the canneries over the t ide f l a t s .  
handline and A frames i n  stands easily reached from protected shores. 
areas logged were small, and in many cases only choice trees were taken. 
Many very large logs as well as small logs and poles were used i n  the 
construction of f i  shtraps, 

Many pilings 
Most logging was by 

The 

During World War I ,  high-quality S i tka  spruce lumber suddenly came 
i n t o  demand for construction o f  military a i rcraf t .  
th is  purpose near Howkan l a t e  in the war, b u t  the operation was plagued 
with problems. 
operation was generally unsuccessful. Altogether dur ing  the decade from 
1910 t o  1920, some 4,000 sales of timber totaling 420 million board fee t  o f  
sawtimber and piling were made on the National Forest lands i n  Alaska 
(Greeley 1920). 

Some timber was cut f o r  

Only a small amount of lumber was exported, and the 

Soon a f t e r  the First  World War the Forest Service began reconnaissance 
of the pulp timber resource and began efforts  t o  a t t r ac t  the paper industry 
to  southeast Alaska. Pulp operating units were laid o u t ,  inventories were 
made, and regional development of the pulp timber resources was planned 
(Smith 1921). 
1920 the Alaska Pulp and Paper Company was supplied with 100 million board 
feet  o f  timber on Admiralty Island and the adjacent mainland, and mill 
construction began a t  Port Snettisham near Juneau. This mill operated for  
about  2 years b u t  was forced t o  close because costs proved too h i g h  fo r  
profi t  

Soon industry became interested, and a sale was made. In 

I n  1923, six sawmills were cutting lumber in large quantities for  
local use and export. 
t a l l  and 8 fee t  i n  diameter growing in stands of pure spruce (Heintzleman 
1923). Heintzleman, then assistant  d i s t r i c t  forester w i t h  the Forest 
Service a t  Juneau, believed t h a t  the spruce lumber industry could not  be 
expanded until extensive pulpwood logging operations were started and the 
many large isolated spruce trees growing w i t h  the smaller pulp timber 
became accessible. 
pulp and paper b u t  recognized a large potential for sawtimber production 
as well. 

Logs for these mills came from trees up t o  225 feet  

He described the forests as being primarily suited for 

\ 

In 1926, legislation was enacted which gave the Department of 
Agriculture discretionary power over export of timber from Alaska. The 
Department's position was c lar i f ied  i n  1928 and remains generally i n  effect  
today i n  t h a t  primary manufacture o f  timber i n  Alaska i s  required so as t o  
insure the development of a stable year-round industry. 
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Interest developed on the pa r t  o f  the pulp industry, and two pulp 
sales were made i n  1927. Substantial in i t i a l  development work was done, 
b u t  neither venture advanced t o  the point where mill construction began. 
W i t h  the market collapse o f  1929 and the following depression, plans were 
abandoned and b o t h  sales were cancelled by mutual consent i n  1933. From 
this  time until the beginning of World War 11, only sporadic interest  in 
pul p devel opment continued (Bruce 1960). 

Dur ing  World War 11, S i t k a  spruce lumber aga in  came into demand for  

Total o u t p u t  was 38.5 million board 

military a i rc ra f t .  
an agency administered by the Forest Service in June of 1942, and the 
program continued i n t o  early 1944. 

fee t  of grade 3 spruce and hemlock which went t o  local mills.- 

In response the Alaska Spruce Log Program was se t  up as 

fee t  of high-grade spruce that  was sent to  the States and 46 

Several sawmills continued to operate, cutting S i t k a  spruce and 

Large, high-qual i ty  1 ogs were required, and some were rafted 

Alaska-cedar for  local use and export. In 1953, a small plywood plant 
began production in Juneau. 
accepted. 
from as fa r  away as Kosciusko Island, some 230 miles distant  by water. 
The venture had financial d i f f i cu l t i e s ,  shut down in 1955, and burned to  
the ground 4 years l a t e r  w i t h o u t  reopening. 

Sitka spruce plywood was produced and was well 

Efforts t o  establish a pulp industry were f inal ly  successful, and in 
1947 preliminary award of a 50-year sale of 1 .5  bi l l ion cubic fee t  (8.25 
billion board f e e t )  o f  timber from an allotment on Prince o f  Wales and 
Revillagigedo Islands went t o  the Ketchikan Pulp Company o f  Bellingham, 
Washington. Final terms of the sale contract were signed in July 1951. 
Construction of a pulpmill was completed a t  Ward Cove near Ketchikan in 
1954. 
of years of ef for t  t o  b r i n g  the pulp industry to Alaska. 

The mill was dedicated in July 1954 and represented the culmination 

Within 3 years a f t e r  opening of the Ketchikan Pulp Company mill ,  the 
Forest Service entered i n t o  three additional long-term agreements which 
provided for  pulp development in Alaska (Bruce 1960). 

In June 1954 the Forest Service made a preliminary award for  a 50-year 
sale t o  Pacific Northern Timber Company of Wrangell for  timber located in 
the vicinity of Petersburg and Wrangell. 
building a sawmill by 1957 and a pulpmill by 1962 (Greeley 1954). 

Terms of the contract called for  

A sawmill was bu i l t ,  the f i r s t  i n  Alaska designed for  cutting hemlock. 
The company soon ran into d i f f i cu l t i e s  and the mill closed. The sale was 
taken by the Alaska Wood Products Company, now a f f i l i a t ed  with Alaska Pulp 
Company o f  Tokyo. Terms o f  the sale were modified several times, the mill 
redesigned, and a t  present the sale agreement i s  for  a total  of 693 million 
board fee t  of timber, w i t h  the only construction requirement being for a 
sawmi 11 .L/ 

Lawrence Rakestraw. History of the Alaska Region, U.S.F.S. Chapter VI. 
Manuscript on f i l e ,  Regional Office, USDA Forest Service , Juneau. 

modifications. 
1/ Paci f ic  Northern Timber Company Contract No. A10fs-1283, dated 6/9/54, wi th 

On f i l e ,  USDA Forest Service, Juneau. 
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In 1957 the Alaska Lumber and Pulp Company was awarded 50-year cutting 
rights t o  5.25 billion board fee t  o f  timber' located on Baranof and 
Chichagof Islands.!!/ T h i s  company opened a high-sulpha cellulose plant a t  
Silver Bay near Sitka i n  1959. 

A t h i r d  50-year sale for timber on Admiralty Island and the mainland 
near Juneau and Yakutat was awarded t o  Georgia-Pacific Company i n  1955, b u t  
the company did not go t h r o u g h  with i t s  plans t o  build a mill.  A new sale 
of 8.75 billion board fee t  of timber i n  approximately the sane locatfon was 
awarded t o  the S t .  Regis Company i n  1965, the largest timber sale i n  Forest 
Service history (Lockhart 1966). The S t ,  Regis Company l a t e r  abandoned 
development plans, and i n  1968 the sale was transferred t o  the U.S. 
Plywood-Champion Papers Co., Inc. In 1970 su i t  was f i led  by the Sierra 
Club and coplaintiffs t o  s top  the sale (Adasiak 1971, Miller 19711, and the 
case i s  s t i l l  i n  l i t iga t ion.  

To summarize the development of the present timber industry, use of 
the timber resource by the Indians and Russians was s l igh t ,  and until 
nearly the t u r n  of the century timber cutting was limited. 
establishment o f  the Forest Reserves and administration by the U.S. Forest 
Service, continuing ef for ts  were made to  establish a sound economic base 
i n  Alaska through establishment o f  a permanent year-round pulp industry. 
The Forest Service direct ly supported and often led th is  ef for t  because 
regional development was a general ly unquestioned ideal 

W i t h  

The need for  multiple use of forest  land was recognized by leaders of 
the Forest Service long before the concept became law. Timber production 
was recognized as the dominant use of land capable o f  producing good 
timber growth, b u t  not  t o  the exclusion o f  other uses. For example, the 
need t o  protect fish spawning streams was recognized, and a limited ban on 
timber cutting along steamer lanes t o  avoid esthetic damage was imposed. 
However, only recently have interests  other t h a n  the timber industry been 
strong enough to  a t t r ac t  nat ional  attention, and demands for  a l l  forest  
resources have increased greatly. The general level of affluence has 
risen, and leisure time has increased t o  the p o i n t  where many art iculate 
people are now questioning previously accepted economic values. The result  
is t h a t  now the Forest Service i s  no longer i n  the pos i t ion  o f  t ry ing  t o  
establish a timber industry b u t  i s  increasingly i n  the position o f  acting 
as arbi t ra tor  between many factions which demand ever greater use of the 
forest  resources. 

FISH AND WILDLIFE 

The abundant  and easi ly accessible salmon runs of southeast Alaska 
were a major factor i n  shaping the settlement patterns as well as the 
cultural ac t iv i t i e s  o f  the aborigl'nal peoples of this area, Most o f  the 
many Indian villages were located on or near good salmon-producing systems, 
and salmon made up  the bulk of the food supply. Other f ish (e.g.,  h a l i b u t  
and eulachon) and game (e.g., deer and mountain goa t )  also were used, b u t  
much less than the salmon. The dense forests made game rather d i f f i cu l t  t o  
obtain i n  the quantities necessary for a year-round subsistence, In  

&/ Timber Sale Contract No. 12-1 1-010-1545, Alaska Lumber and Pulp Co. , Inc. , 
1/25/56. On f i l e ,  USDA Forest Service, Juneau. 
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c o n t r a s t ,  t h e  annual spawning runs o f  salmon were e a s i l y  harvested i n  a 
s h o r t  p e r i o d  o f  t ime  i n  t h e  q u a n t i t i e s  necessary t o  s u s t a i n  t h e  n a t i v e s  
u n t i l  t h e  nex t  year  and a new salmon run,  

The abundance and ease o f  o b t a i n i n g  salmon d u r i n g  t h e i r  spawning 
m ig ra t i ons  had another  major  i n f l u e n c e  on t h e  a b o r i g i n a l  peoples o f  
southeast  Alaska. 
f i s h  ( g e n e r a l l y  by d r y i n g  o r  smoking which does n o t  apprec iab ly  decrease 
t h e  food  va lue )  l e f t  cons iderab le  l e i s u r e  t ime  f o r  t he  people t o  develop 
t h e i r  a r t s  and c r a f t s  t o  a degree g r e a t l y  supe r i o r  t o  t h a t  o f  t h e  i n t e r i o r  
t r i b e s  who found i t  necessary t o  devote much more t ime  and e f f o r t  t o  
o b t a i n i n g  food (Cooley 1963). The methods which these e a r l y  peoples used 
t o  ca t ch  f i s h  were n o t  much d i f f e r e n t  f rom those used today- - t raps ,  we i rs ,  
ne ts ,  and hook and l i n e .  

A few days o f  e f f o r t  i n  ca t ch ing  and p rese rv i ng  t h e  

Many o f  these e a r l y  v i l l a g e  s i t e s  a re  s t i l l  occupied today, e.g., 
Yakutat,  Klukwan, Hoonah, Angoon, S i t k a ,  Kake, Wrangell, and Klawak, and 
f i s h i n g  i s  s t i l l  a way o f  l i f e  b u t  more as a commercial ven tu re  than  f o r  
subsis tence.  

Game was used by these e a r l y  peoples bo th  f o r  food  and f o r  c l o t h i n g .  
In a d d i t i o n ,  sk i ns  of f u r  bearers such as t h e  sea o t t e r  and ermine were 
used f o r  deco ra t i on  o f  c l o t h i n g  and ceremonial ob jec t s .  
Ind ians  used t h e  h a i r  o f  t h e  mountain goat  t o  make b lanke ts .  

The C h i l k a t  

I n  genera l ,  however, be fo re  t h e  i n f l u e n c e  o f  t h e  w h i t e  man, t h e  use 
o f  f i s h  and game resources by a b o r i g i n a l  peoples was p r i m a r i l y  f o r  
subsistence. 
t r i b e s ,  b u t  w i l d l i f e  supp l ies  were g e n e r a l l y  una f f ec ted  by t h i s  l i m i t e d  
use. 

Some minor  t r a d i n g  o f  meat and sk i ns  took p lace  between 

Discovery and e x p l o r a t i o n  of' southeast  Alaska by Russians and 
Americans took  p l ace  i n  t h e  midd le  o f  t h e  18 th  cen tu ry .  
were soon found t o  be a much-sought a r t i c l e ,  p a r t i c u l a r l y  i n  Chinese 
markets, and t h e  t r a d e  f o r  and hun t i ng  of sea o t t e r  was a major  occupat ion 
o f  e a r l y  mercenaries. 
abundant sea o t t e r s  had been a l l  b u t  e l im ina ted  f rom southeast  Alaskan 
waters. 
much l e s s  e x t e n t  than t h e  sea o t t e r .  

Sea o t t e r  p e l t s  

By the  e a r l y  p a r t  o f  t h e  19 th  cen tu ry  t he  once 

Other f u r s  and sk i ns  were t raded  t o  t he  wh i t e  companieso b u t  t o  

I n  1878 t h e  f i r s t  salmon canner ies were b u i l t  i n  southeast  Alaska, and 
t he  e x p l o i t a t i o n  o f  t h i s  resource increased r a p i d l y .  By 1889 a t  l e a s t  36 
canner ies were i n  ope ra t i on  i n  southeast  Alaska. 
been b u i l t  and p u t  i n t o  ope ra t i on  du r i ng  1888-89 (Federal  F i e l d  Committee 
1968). The 1890 census s t a t e d  t h a t  f i s h i n g  opera t ions  were l o c a t e d  a t  
n e a r l y  every p o i n t  t h a t  a f f o rded  a commerc ia l ly  p r o f i t a b l e  supply  o f  
salmon. Any means known was u t i l i z e d  t o  harves t  t h e  runs, i n c l u d i n g  
bar r i cades  a t  t h e  mouths o f  t h e  streams, 

Nineteen o f  these had 

Dur ing t h e  e a r l y  p a r t  o f  t h e  20 th  cen tu ry ,  t h e  i n t ense  commercial 
f i s h i n g  o f  salmon con t inued  ( f i g .  8).  
o f  t h e  l a r g e s t  salmon i n d u s t r y  i n  t h e  wor ld ,  and Alaska was t h e  c h i e f  
source o f  f i s h .  
i n d u s t r y  d i d  n o t  share equal weight  w i t h  t h e  economic issues of t h e  moment, 
and by t h e  1940's t h e  f i s h e r y  began a downward t r e n d  which con t inued  f o r  
t h e  nex t  two decades. 
he r r i ng ,  h a l i b u t ,  sab le f i sh ,  and s h e l l f i s h  o f  severa l  k inds .  

The P a c i f i c  coas t  became t h e  base 

Conservat ion p r a c t i c e s  on t h e  p a r t  o f  t h e  salmon-canning 

Other f i s h  of importance i n  southeast  A laska a re  
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F i g u r e  8.- -  B r a i l i n g  salmon f r o m  a f l o a t i n g  fish t r a p  i n  s o u t h e a s t  A l a s k a .  

Before World War 11, the fur trade s t i l l  occupied an important 
position in the economy of the region. M i n k ,  marten, beaver, and o t t e r  
were regularly trapped, primarily by the indigenous peoples b u t  also by 
resident whites such as fishermen and others seasonally employed. This 
fur t r a p p i n g  continued despite fluctuations o f  market values (Rogers 1960) 

The use of other wildlife has become one of recreation and subsistence 
during the l a s t  few decades. 
major meat supply of many indigenous families. Recreational hunting has 
assumed a greater importance i n  southeast Alaska i n  the past few decades. 
Nonresident hunters do not often seek deer i n  their  quests for trophies b u t  
concentrate on brown bears and,  t o  less extent, mountain goats and moose. 
Recreational fishing i s  likewise assuming greater importance in southeast 
Alaska. Cutthroat  and rainbow o r  steelhead t r o u t  are sought in the many 
lakes and streams o f  the mainland and the island archipelago. Salt-water 
fishing for  chinook ( k i n g )  and coho (s i lver )  salmon a t t rac ts  many residents 
and nonresidents alike. 
clams in particular. 

The S i t k a  black-tailed deer provides the 

And many residents enjoy the shellfish--crabs and 
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Today, t h e  f i s h  and w i l d l i f e  resources o f  southeast Alaska a r e  
represented by t h e  same species which were present  when t h e  area was 
d i  scovered and f i r s t  exp l  ored. 

The f i v e  species o f  P a c i f i c  salmon found a re :  
(dog), sockeye ( r ed ) ,  chinook (k ing) ,  and coho ( s i l v e r ) .  

p i n k  (humpback), chum 

Ha l i bu t ,  r o c k f i s h ,  k i n g  crab, dungeness crab,  and severa l  v a r i e t i e s  o f  
shr imp and clams a re  s t i l l  much sought by l o c a l  r es i den t s ,  as w e l l  as by 
commercial f ishermen. 

Recent r e i n t r o d u c t i o n s  o f  sea o t t e r s  i n t o  t h e  waters o f  southeast  
Alaska have been successfu l ,  and t h i s  f u r  bearer  may again be a f a m i l i a r  
s i g h t  i n  t h e  area. 

A l though t r a p p i n g  i s  n o t  as major  a l i v e l i h o o d  as i t  was i n  t h e  e a r l y  
p a r t  o f  t h i s  century,  never the less  some f u r  bearers a re  s t i l l  u t i l i z e d ,  
L e . ,  mink, marten, o t t e r ,  and beaver. Wolves a re  f a i r l y  abundant i n  some 
areas, and t h e i r  management has become a c o n t r o v e r s i a l  i s sue  i n  some cases. 

The S i t k a  b l a c k - t a i l e d  deer i s  s t i l l  t h e  ma jo r  big-game species sought 
f o r  r e c r e a t i o n  and food; b u t  mountain goats, b l ack  and brown bear, and 
moose p rov i de  t r o p h i e s  and meat t o  nonres ident  as w e l l  as r e s i d e n t  hunters.  

Seals, sea l i o n s ,  porpoises, and some species o f  whales a r e  common t o  
t h e  waters o f  southeast  Alaska. U n t i l  q u i t e  r e c e n t l y ,  sea ls  were harvested 
bo th  f o r  h ides  and f o r  boun t ies .  The market demand f o r  sea l sk i ns  i s  
p r e s e n t l y  r a t h e r  low, and t h e  bounty has r e c e n t l y  been removed, so t h e  
sea ls  (which were g r e a t l y  reduced i n  numbers i n  r ecen t  years )  should 
r ece i ve  a r e s t  f rom man's e x p l o i t a t i o n .  

Waterfowl a r e  abundant throughout  t h e  area, p a r t i c u l a r l y  d u r i n g  t h e  
per iods  o f  m i g r a t i o n  between no r t he rn  n e s t i n g  and southern w i n t e r i n g  areas. 
Hunters en joy  f i n e  shoo t ing  i n  many bays and t i d a l  f l a t s .  

B lue grouse and ptarmigan f u r n i s h  s p o r t  and "pot  meat" throughout  t h e  
f a l l  and w i n t e r  months. 

Besides a r i c h  and d i v e r s i f i e d  sea b i r d  popu la t ion ,  southeast  Alaska 
enjoys an abundance o f  ba ld  eagles, a symbol o f  t h e  wi ldness o f  t he  area. 

I n  summary then, t h e  f i s h  and w i l d l i f e  resources o f  southeast  Alaska 
have gone through f o u r  d i s t i n c t  phases o f  u t i l i z a t i o n  (Federal  F i e l d  
Committee 1968): 
marine resources, e a s i l y  harvested, w i t h  n e g l i g i b l e  d r a i n  on p r o d u c t i v i t y ;  
(2 )  t h e  e x p l o r a t i o n  and c o l o n i z a t i o n  phase-- the heavy hun t i ng  o f  sea o t t e r  , 
t o  t he  p o i n t  o f  e x t i n c t i o n  i n  southeast  Alaska; (3)  t he  commercial f i s h e r y  
phase- from 1878 when t h e  f i r s t  salmon canner ies were b u i l t  t o  t h e  dramat ic  
e x p l o i t a t i o n  and d e p l e t i o n  o f  t h e  salmon resource; and (4 )  t h e  recen t  
developmental phase--hunting and f i s h i n g  f o r  r e c r e a t i o n a l  i n t e r e s t s  have 
become ve ry  impor tan t  , a1 though commercial f i s h i n g  and subsis tence hun t i ng  
s t i l l  cont inue.  

(1  ) t h e  a b o r i g i n a l  phase- -or iented p r i m a r i l y  toward 

Southeastern Alaska s t i l l  suppor ts  many va luab le  f i s h  and w i l d l i f e  
resources, b u t  conserva t ion  measures a re  i n c r e a s i n g l y  impor tan t .  
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WATER 

I t s  abundance i n  several forms shows t h a t  water i s  a dominant 
environmental factor i n  southeast Alaska. 
much runoff i n  streams of a l l  sizes.  T h i s  streamflow i s  the freshwater 
habitat for a valuable commercial and recreational fishery. The h a b i t a t  
productivity is due in considerable measure t o  favorable temperatures t h a t  
result  from the preponderance of cloudy weather and cool air  temperatures. 

Precipitation i s  heavy t o  supply 

Moisture i s  rarely a limiting factor for plant growth-the western 
hemlock-Sitka spruce forests are often referred t o  as "rain forests ,"  and 
forest management i s  free o f  "dry s i t e "  problems, 
i n  the rain forest  a t  lower and midelevations, are a comnon feature o f  the 
landscape from sea level t o  ridgetops. 

Muskegs, interspersed 

Glaciers and icefields are prominent along the mainland. Erosion by 
water and ice has sculptured a rugged mountain scene o f  unrivaled beauty. 

Drainage of the mainland heads mostly i n  the glaciers and snowfields 
o f  the Coast and S t .  Elias Mountains, I t  i s  generally westward except a t  
the northern end o f  the region where drainage i s  also southward t o  Lynn 
Canal and Glacier Bay. The Alsek, T a k u ,  and Stikine Rivers receive a 
considerable par t  of the i r  flow from glaciers and the west slope drainage 
o f  the S t .  Elias and Coast Mountains, b u t  they ar ise  in the plateaus o f  
British Columbia. The Chilkat, Skagway, Speel, Whiting, Unuk ,  Chickamin, 
and Salmon Rivers also r i se  i n  the snowfields and glaciers of the mountain 
ranges and the i r  extreme headwaters reach into Canada. 
of the mainland are steep, rocky, and deeply incised by glaciation so that  
there are many small drainage basins adjacent t o  the tidal inlets  and bays 
t h a t  indent the coastline. Some of these smaller streams have glaciers a t  
their  headwaters, and many have lakes along their  courses. 

The drainage slopes 

The islands o f  the Alexander Archipelago d r a i n  mainly t o  the east and 
west directly into tidal waters. 
ocean are more gradual t h a n  the drainage slopes toward the mainland so t h a t  
generally the streams flowing westward are longer. 

The westerly slopes draining toward the 

The largest stream on the islands i s  Hasselborg River w i t h  a drainage 

Other large streams are the Medvetcha and Maksoutof Rivers, bo th  o f  

area of 107 square miles on Admiralty Island. 
elevation of 247 f ee t ,  flows westward 6 miles, and empties i n t o  Mitchell 
Bay. 
which d ra in  westward on Baranof Island. 

I t  heads i n  lakes a t  an 

Runoff from lower elevation basins i s  about 60-100 inches annually; 
from intermediate t o  higher elevation basins of the islands and mainland, 
the runoff i s  roughly 150-200 inches. 

The extreme runoff i n  the year 1970 was 396 inches from Sashin Creek, 
near Li t t le  Port Walter on Baranof Island, where the sea level precipi- 
tation was 265 inches for the period. This i s  an example of the common 
southeast Alaska situation i n  which basin runoff exceeds sea level precipi- 
t a t i  on. Elevation-preci p i  t a t ion  re1 ationships should significantly affect 
runoff. However, techniques for estimating runoff are o f  limited 
rel iabi l  i ty because precipitation patterns and relationships are poorly 
understood (Childers 1970, p. 36). 
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Glac ie r s  a re  a unique form of t h e  water  resource, and one t h a t  i s  
h i g h l y  s i g n i f i c a n t  a long  t h e  mainland. G lac i e r s  and i c e f i e l d s  occupy 
about 2,200 square m i l e s  o f  t h e  h igh lands ( F i e l d  1958). 

G lac i e r s  r e g u l a t e  streamflow. Runoffs f rom g l a c i e r - f r e e  bas ins i n  t h e  
Juneau area peak a t  about 13 and 14 percen t  o f  t h e  y e a r ' s  r u n o f f  i n  May 
and June i n  response t o  snowmelt and again a t  approx imate ly  14 percen t  i n  
September due t o  r a i n .  
12-percent l e v e l  o f  r u n o f f  mainta ined f o r  Ju l y ,  August, and October. 

Summer f l ows  a re  q u i t e  un i form,  w i t h  about 

Streamflows f rom streams w i t h  g l a c i e r  systems i n  t h e i r  bas ins i n  t he  

Snowmelt 
Juneau area peak a t  about 23 and 24 percen t  o f  t he  water  year  r u n o f f  i n  
J u l y  and August, p r i m a r i l y  i n  response t o  snow and i c e  me l t i ng .  
a l s o  c o n t r i b u t e s  t o  t h e  15-percent r uno f f  i n  June; r a i n  p robab ly  i s  a 
f a c t o r  i n  t h e  20-percent r uno f f  amount f o r  September. The h i ghe r  
e l eva t i ons  and consequent lower  temperatures o f  g l  a c i e r i z e d  watersheds 
cause a r a p i d  drop i n  r uno f f  beginning i n  October and a low base f l o w  i n  
December through A p r i l .  
rock  and coarse mant le  m a t e r i a l s  common a t  t h e  upper e l eva t i ons ,  

The low f l o w  probab ly  i s  a l s o  r e l a t e d  t o  t h e  bare 

Water parameters o f  p a r t i c u l a r  i n t e r e s t  i n  southeast  Alaska a re  
stream temperature, sedimentat ion,  and streambed s t a b i l i t y .  T h e i r  
importance i s  ma in l y  as t h e  f reshwater  h a b i t a t  f o r  f i s h .  
temperatures, o r  even a change i n  t h e  temperature regime, can a f f e c t  n o t  
o n l y  f i s h  s u r v i v a l  b u t  a l s o  food p roduc t i on  and t h e  t i m i n g  o f  m ig ra t i ons  
o f  young f i s h  t o  t h e  sea. 
f i s h  egg and f ry  development by  reduc ing  i n t r a g r a v e l  water  f l o w  which 
r e s u l t s  i n  low d i sso l ved  oxygen l e v e l s  and h igh  concent ra t ions  o f  
metabol i c  wastes. 
bedload movement a t  h i gh  streamflows can des t roy  eggs and f ry.  

Excessive water  

Sediment may en te r  stream g rave l s  and a f f e c t  
- 

Streambed s t a b i l i t y  i s  an impor tan t  f a c t o r  s ince  

Stream temperatures va ry  throughout  southeast  Alaska b u t  a re  
g e n e r a l l y  lower  than temperatures o f  streams a t  lower  l a t i t u d e s .  
r e f l e c t s  t he  preponderance o f  t he  overcas t  sk i es  and coo l  a i r  temperatures 
c h a r a c t e r i s t i c  o f  southeast  A laska 's  ma r i t ime  c l ima te .  

Th i s  

Besides " g l a c i a l  f l o u r "  i n  streams heading i n  g l a c i e r s ,  l a r g e  amounts 
o f  sediment r e s u l t  f rom mass wastage and o the r  v a l l e y  and s lope  
development processes, e s p e c i a l l y  bank c u t t i n g .  
t o  road c o n s t r u c t i o n  i s  a major  manmade sediment source. 

Slope d is tu rbance  i n c i d e n t  

Most, b u t  n o t  a l l ,  streambeds a re  uns tab le  whether t hey  a re  t h e  s h o r t ,  
s teep watercourses o f  t h e  mainland o r  t h e  lower  g rad ien t  streams o f  t h e  
i s l ands .  
ra ins to rms.  The depth o f  such i n s t a b i l i t y  and t h e  movement o f  streambed 
g rave l s  depends on g rave l  s i z e  and t ype  and stream energy, 

Th i s  i s  a consequence o f  t h e  h i gh  s t reamf low response t o  
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RECREATION AND ESTHETICS 

The dramatic increase in recreational and esthetic uses o f  the 
southeast Alaska outdoors demonstrates their  growing importance. As a 
factor i n  the southeast Alaska resources setting they can be emphasized by 
reiterating a pa r t  o f  the most recent Alaska Outdoor Recreation Plan (State 
o f  Alaska 1970): 

Few p l a c e s  i n  t h e  Western world o f f e r  t h e  r i c h n e s s  and 
v a r i e t y  of outdoor r e c r e a t i o n  r e sou rce s  a v a i l a b l e  i n  Alaska.. . .  
Thus, Alaska has  important  assets t o  p r e se rve  and, u n l i k e  many 
o t h e r  p a r t s  of t h e  world,  t h e  oppor tun i ty  t o  do so and t o  
extend t h e  r e c r e a t i o n a l  b e n e f i t s  of i t s  n a t u r a l  resources  t o  
growing numbers of bo th  r e s i d e n t s  and v i s i t o r s .  

Rare ly  is  a n a t i o n  a f fo rded  a second oppor tun i ty  t o  p l an  
f o r  t h e  r e c r e a t i o n a l  u se  of i t s  n a t u r a l  resources  be fo r e  
commercial e x p l o i t a t i o n  imposes s eve re  c o n s t r a i n t s .  A l a s k a ,  
however, p rov ides  such an oppo r tun i t y ,  and perhaps t h i s  n a t i o n ' s  
l a s t  chance t o  prove t h a t  compat ible  development of n a t u r a l  
r e sou rce s  f o r  bo th  r e c r e a t i o n a l  and commercial purposes  i s  
p o s s i b l e ,  ... Alaska i s  i n  a s t r ong  p o s i t i o n  t o  p rov ide  t h e  
n a t i o n  and t h e  world w i t h  a p l ace  of r epose ,  away from t h e  
hu r ry  and p r e s su re  of l i f e  i n  t h e  c i t ies ,  where one may enjoy 
t h e  splendor  of some of t h e  wor ld ' s  most spec t acu l a r  scenery,  
and view w i l d l i f e  i n  i t s  n a t u r a l  h a b i t a t .  

This i s  interpreted here as a strong plea t o  recognize the long-term 
importance o f  the natural scenic landscape before i t s  values are depleted 
by industrial ventures, most o f  which are ephemeral i n  comparison. The 
recreation resource i s  expected t o  emerge as Alaska's greatest asset.  

What is said about  the recreation resource o f  the State as a whole 
i s  applicable t o  an even greater extent i n  southeast Alaska where some 
unique. scenic and recreational resources are found. 

Land management must respond t o  changing needs manifest i n  the 
shifting patterns of pub1 i c  demand on forests and related resources. 
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The mission of the PACIFIC NORTHWEST FOREST 
AND R A N G E  EXPERIMENT STATION is  to provide the 
knowledge, technology, and alternatives fo r  present and 
future protection, management, and use o f  forest, range, and 
related environments. 

Wi th in  this overall mission, the Stat ion conducts and 
stimulates research to facil itate and to accelerate progress 
toward the  fo l lowing goals: 

1. Providing safe and eff ic ient technology for inventory, 
protection, and use of resources. 

2. Development and evaluation of alternative methods 
and levels of resource management. 

3. Achievement o f  optimum sustained resource produc- 
t i v i t y  consistent with maintaining a high qual i ty  forest 
environment . 

T h e  area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the  Western 
States, and the  Nation. Results of the  research will be made 
available promptly. Project headquarters are at: 

Fairbanks, Alaska Portland, 0 regon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 
L a  Grande, Oregon 

Mailing address: Pacific Northwest Forest and Range 
Experiment Station 

P.O. Box 3141 
Portland, Oregon 97208 

GPO 989-993 



The FOREST SERVICE of the U. S. Department of Agriculture
is dedicated to the principle of multiple use management of the
Nation's forest resources for sustained yields of wood, water,
forage, wildlife, and recreation. Through forestry research, co-
operation with the States and private forest owners, and man-
agement of the National Forests and National Grasslands, it
strives — as directed by Congress -- to provide increasingly greater
service to a growing Nation.
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