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AN ANALYSIS OF THE BUFFERS AND THE WATERSHED 
MANAGEMENT REQUIRED TO PRESERVE THE REDWOOD 

FOREST AND ASSOCIATED STREAMS I N  THE 
REDWOOD NATIONAL PARK 

INTRODUCTION 

The Problem 

I n  October, 1968, Congress passed P u b l i c  Law 90-545, a u t h o r i z i n g  
the establishment of a 58,000 acre Redwood Nat iona l  Park. Th i s  
a c t i o n  culminated a prolonged, emot iona l ly  charged, cons ide ra t i on  
o f  the need f o r  such a Park and a lengthy, acrimonious, hea r ing  on 
the e f f e c t  on the loca l  economy o f  the withdrawal o f  a d d i t i o n a l  
lands from t imber product ion i n  Del Norte and Humboldt count ies.  
F i n a l  j u s t i f i c a t i o n  revolved around the  expected p u b l i c  i n s p i r a t i o n  
and enjoyment t h i s  Park would prov ide  and the  need t o  h o l d  f o r  s c i -  
e n t i f i c  study a unique vegeta t ion  complex t h a t  might  o the rw ise  be 
destroyed. Preservat ion was c l e a r l y  the ob jec t i ve :  P rese rva t i on  
o f  s i g n i f i c a n t  examples o f  pr imeval coas ta l  redwood f o r e s t s ,  p re-  
serva t ion  o f  the streams w i t h i n  these f o r e s t s  and p r e s e r v a t i o n  o f  
the seashore adjacent t o  these f o r e s t s  was s p e c i f i c a l l y  d i rec ted .  

One way t o  achieve these o b j e c t i v e s  would have been t o  r e s t r i c t  
the Park ownerships t o  whole watersheds so t h a t  boundaries cou ld  be 
establ ished a long the upper l i m i t s  o f  each watershed, and a t  t he  
same time keep the t o t a l  s i z e  o f  the Park w i t h i n  the  58,000 acre  
l i m i t a t i o n .  Under such circumstances Park personnel c o u l d  be used 
t o  car ry  out the management requ i red  and danger t o  the  Park f rom 
outs ide  forces would have been reduced t o  a minimum. 

Congress r u l e d  ou t  t h i s  approach, however, when i t  inc luded 
p a r t s  of several watersheds i n  t he  Park -- less  than 50 percent  o f  
the watersheds o f  Lost-Man Creek and M i l l  Creek and l e s s  than 10 
percent o f  the watershed dra ined b y  Redwood Creek. By t h i s  a c t i o n  
the f a t e  o f  c r i t i c a l  po r t i ons  o f  the Park was p laced i n  the  hands 
of p r i v a t e  land owners i n  the watersheds t r i b u t a r y  to the  Park, 
Consequently, i f  the preserva t ion  o b j e c t i v e s  se t  f o r t h  by  Congress 
a re  t o  be achieved, a cooperat ive management e f f o r t  w i l l  have t o  be 
developed w i t h  these owners -- many o f  whom had e a r l i e r  viewed the  
establishment o f  the Park as a t h r e a t  t o  the economic o p e r a t i o n  o f  
t h e i r  lands w i t h i n  these watersheds. 

To pave the way f o r  t h i s  coopera t ive  e f f o r t ,  Congress has 
provided the Secretary o f  the I n t e r i o r  w i t h  the  a u t h o r i t y  t o  en te r .  
i n t o  contracts and cooperat ive agreements w i t h  these owners f o r  the  
establishment o f  b u f f e r s  and watershed management p r a c t i c e s  t h a t  



can p r o t e c t  the park from hazardous i npu ts  generated outs ide  the 
Park. 

Wi th  t h i s  ac t i on  a new and r a d i c a l  approach t o  pa rk  preserva- 
t i o n  and a precedent f o r  cooperat ion between the Nat iona l  Park 
Serv ice and p r i v a t e  land owners was i n i t i a t e d .  I t  i s  s i g n i f i c a n t  
t h a t  the b u f f e r s  and the watersheds t r i b u t a r y  t o  the Park are t o  
be h e l d  and operated by the owners thereof  except where the cost  
o f  e s t a b l i s h i n g  and opera t ing  the b u f f e r s  and p r o t e c t i n g  the 
watersheds involved exceeds the cos t  o f  f ee  t i t l e  t o  the land. I t  
i s  a l s o  s i g n i f i c a n t  t ha t  the  a u t h o r i z a t i o n  f o r  b u f f e r  establ ishment 
and watershed p r o t e c t i o n  i s  no t  t o  be used t o  increase the  s ize  o f  
the  Park. 

The success of t h i s  coopera t ive  approach i s  h i g h l y  important 
t o  t h i s  Park; specia l  e f f o r t s  w i l l  be needed t o  assure i t s  success. 
Contrary t o  a w ide ly  accepted p u b l i c  a t t i t u d e  t h a t  t he  Park Serv ice 
and the  i n d u s t r i a l  fo res t  owners surrounding the Park have unresolv- 
able, c o n f l i c t i n g  i n te res ts ,  many areas o f  comnon i n t e r e s t s  e x i s t ,  
which, i f  expanded and developed, can serve t o  p r o t e c t  the Park and 
enhance i t s  values. 

I t  i s  c l e a r  from cu r ren t  t rends t h a t  most o f  the  remaining o l d -  
growth timber outside the Park w i  1 1  be converted t o  young-growth 
stands over t he  next two decades. I n  f a c t  a m a j o r i t y  o f  the f o r e s t  
p r o p e r t i e s  on the  Park boundary a r e  a l ready  cut-over  and i n  var ious  
stages o f  t h i s  conversion. For  those who v i s u a l i z e d  a l a rge r  Park 
t h i s  conversion per iod  w i l l  be a t raumat ic  one. Yet i t  provides 
the  o p p o r t u n i t y  t o  create t h e  k inds  o f  b u f f e r s  around the  Park 
which w i l l  be most important t o  i t s  p r o t e c t i o n  and p rese rva t i on  over  
t he  long run. 

I t  behooves both the Nat iona l  Park Serv ice  and the surrounding 
owners t o  make every e f f o r t  t o  e s t a b l i s h  e f f e c t i v e  b u f f e r s  as 
q u i c k l y  as possib le.  This  w i l l  r equ i re  a major coopera t ive  e f f o r t  
and s t rong leadership on the  p a r t  o f  t he  Park. 

The Ass i gnmen t 

Our assignment was t o  def ine those problems r e q u i r i n g  s o l u t i o n  
o f  the  s i t u a t i o n  envisioned i n  the  House o f  Representat ive Report 
No. 1630, dated J u l y  3, 1968. 

T h e i r  repo r t  pointed ou t  ' I .  . . t h a t  damage may be caused t o  
the  margins o f  every park, however l a rge  o r  smal l  i t  may be, by 
ac ts  performed on land ou ts ide  those boundaries and t h a t  the streams 
w i t h i n  a park, whatever i t s  boundaries, may l i k e w i s e  be damaged i f  
the  land on the  watershed above them i s  pe rm i t t ed  t o  erode. The 



t rees along the margin, f o r  instance, may be sub jec t  t o  blowdown 
i f  c lea r  c u t t i n g  occurs r i g h t  up t o  the proper ty  l i n e ,  and the 
streams w i t h i n  the park may be h e a v i l y  s i l t e d  i f  proper s o i l  con- 
servat ion p rac t i ces  are not maintained ~ p s t r e a m . ~ '  The Comnittee 
apparent ly v i sua l i zed  r e s t r i c t e d  s e l e c t i v e  logging a long the Park 
boundaries and i n  the watersheds t r i b u t a r y  t o  the  Park  as a poss ib le  
so lu t ion .  Th is  i s  fu r ther  suggested i n  the a u t h o r i z a t i o n  they 
granted ". . . the Secretary o f  t he  I n t e r i o r  t o  nego t ia te  agreements 
w i t h  the owners o f  adjacent lands and o f  lands on watersheds t r i b u -  
t a r y  t o  the park  and, if necessary, t o  acquire i n t e r e s t s  i n  t h e i r  
lands which, wh i l e  a l lowing s e l e c t i v e  logging, f o r  instance, t o  go 
forward w i  11 requ i re  the land owner t o  f o l l o w  p r a c t i c e s  t h a t  w i  11, 
as f a r  as possible, p ro tec t  the  t rees,  s o i l  and streams w i t h i n  the 
park." 

The Approach 

We began our assignment by examining the mosaic o f  ecosystems 
t h a t  c o n s t i t u t e  the redwood f o r e s t ,  reviewing the  successional pro-  
cesses involved and de f in ing  t h e  r e l a t i o n s h i p  between the  I1present" 
uncut redwood f o r e s t  i n  the Park  and the I1primevall1 redwood f o r e s t .  

Then, i n , l i g h t ' o f  the dynamic ,character  o f  t he  redwood f o r e s t  
and the successional stages represented i n  the Park toda'y, we con- 
sidered the k ind  o f  management requ i  red t o  preserve s i  gnif icant 
examples of the  primeval, redwood f o r e s t  . . and associated streams. 

According t o  our cont rac t  w i t h  the  Nat ional  Park  Service, our 
p r i n c i p a l  concern was a management p r e s c r i p t i o n  f o r  lands surrounding 
the Park t h a t  would minimize any de le te r ious  e f f e c t s  they  might have 
on park resources. We q u i c k l y  found, however, t h a t  we cou ld  not  
evaluate p o t e n t i a l l y  des t ruc t i ve  inputs  i n t o  the  Park  w i thou t  char- 
a c t e r i z i n g  the b i o l o g i c a l  s t r u c t u r e  t o  be preserved, i.e., t he  
primeval redwood fores t ,  and the  k i n d  o f  management t h a t  i s  needed 
t o  assure i t s  preservat ion. 

For tunate ly ,  t h i s  c h a r a c t e r i z a t i o n  was s i m p l i f i e d  by the  f a c t  
t ha t  wi lderness values had not  been i n t e r j e c t e d  by  Congress i n t o  

the preserva t ion  requirements, Thus we were able t o  focus our  con- 
cern on the eco log ica l  aspects o f  t h e  p rese rva t ion  involved. Much 
o f  the eco log ica l  background f o r  p reserv ing  the  redwood f o r e s t  had 
prev ious ly  been developed i n  connect ion wi th a s e r i e s  o f  repor ts  we 
prepared f o r  the State Department o f  Parks and Recreat ion  on the 
preservat ion of the a l l u v i a l - f l a t  redwoods a long the  Eel  R iver .  

O f  major concern was the need f o r  replacement ecosystems over 
the next 500 years and how these cou ld  be obta ined w i t h o u t  r a d i c a l l y  



a1 t e r i  ng ecosystems i n  the Park now suppor t ing  redwoods. Conse- 
quent ly ,  the p o s s i b i  1 i t y ' o f  developing . these replacement ecosystems 
on the cutover lands included i.n the  Park was carefu.1 l y  examined. 

Next we charac ter ized the p o t e n t i  a1 l y  d e s t r u c t i v e  ' i npu ts  i n t o  
the  Park and considered the several types of  b u f f e r s  and watershed 
management p r a c t i c e s  needed t o  reduce these inputs. I n  p a r t i c u l a r ,  
we were concerned wi t h  the  r e l a t i v e  e f fec t i veness  o f  buf.fers. managed 
under the s e l e c t i v e  and even-aged s i l v i c u l t u r a l  management systems. 

Fol l o w i n g . t h i  s eva lua t ion  we reviewed t h e  p o t e n t i a l l y  destruc-  
t i v e  inputs f rom 1and.adjacent and from watersheds t r i b u t a r y  t o  the 
Park. 

And f i n a l  l y  we examined Park boundaries and watersheds t r i b u t a r y  
t o  the Park i n  terms o f  the spe'ci f i c' b u f f e r s  and management requi  red 
t o  p r o t e c t  t h e  Park. Cost 'elements were considered, b u t  a f u l l  
s tudy o f  them d i d  n o t  f a l l  w i t h i n  the.scope o f  our assignment. 

The Ecosystems I n v o l v e d  

Ecosystems can be of  any s i z e  o r  l e v e l  o f  o rgan iza t ion .  How 
they  are viewed depends on the  o b j e c t i v e s  a t  hand, thus making the 

scope o f  the term very  e l a s t i c .  The l e v e l  o f  o rgan iza t i on  w i th  which 
we are concerned i n  t h i s  study i s  t h a t  o f  the p l a n t  comnunity and 
i t  i s  f o r  t h i s  reason t h a t  we have viewed the redwood f o r e s t  as a 
mosaic o f  ecosystems each i d e n t i f i a b l e  by  the species present  and 
the  successional stage represented. 

For convenience, when cons ider ing  s p e c i f i c  ecosystems w i t h i n  
t h e  mosaic o f  ecosystems t h a t  make up the  na tu ra l  redwood f o r e s t ,  
we have viewed each as having f i x e d  geographical l i m i t s .  I n  t h i s  
way the adjacent and/or surrounding ecosystems can be t r e a t e d  i n  
terms o f  t h e i r  p o t e n t i a l  inputs, e.g., f i re, waterborne m a t e r i a l s  
and wind. The areas invo lved i n  these ecosystems are thus  important  
o n l y  i n  how they r e l a t e  t o  the  magnitude o f  the i npu t  they  supply. 
Where we have focused on a watershed and the  a l l u v i a l  f l a t s  a t  i t s  
mouth, we have drawn the boundaries o f  the ecosystem a long the  
drainage l i m i t s  o f  the watershed and have inc luded the a l l u v i a l  
f l a t s  w i t h i n  the  boundaries. A l l  streams, o r i g i n a t i n g  w i t h i n  the 
watershed have been t rea ted  as p a r t  o f  the  ecosystem. Streams 
t h a t  o r i g i n a t e  ou ts ide  t h i s  watershed b u t  which impinge upon the  
a l l u v i a l  f l a t s  we have viewed o n l y  as a source o f  p o t e n t i a l  i npu ts  
i n t o  the ecosystem. Where we have focused s p e c i f i c a l l y  on the  
a l l u v i a l  f l a t s ,  we have drawn the boundaries o f  the ecosystem 
around the f l a t s  on l y .  The slopes behind the f l a t s  and a l l  streams 
impinging upon the  f l a t s ,  regardless o f  t h e i r  source, a r e  viewed 
as p o t e n t i a l  i npu ts  i n t o  the ecosystem. 



THE PRIMEVAL REDWOOD FOREST 

The 'Forest  

Simply stated, the primeval redwood f o r e s t  was a mosaic o f  
ecosystem suppor t ing  redwood t h a t  ex i s ted  p r i o r  t o  the a r r i v a l  o f  
modern man. Today t h i s  mosaic i s  no t  p r e c i s e l y  the same as then 
because growth, death and successional change -- a l l  normal eco- 
system processes -- have occurred throughout the mosaic. The s ig -  
n i f i c a n t  p o i n t  i s  t h a t  change i s  an important dimension o f  the 
ecosystem. Changes, however, except where logging and c l e a r i n g  
have occurred, probably do not  d i f f e r  g r e a t l y  from those t h a t  
would have occurred had modern man been absent from the scene. 
The major impact of h i s  presence has been the v igorous suppres- 
s ion  o f  f i r e  over  the  l a s t  50 years. Th is  has not  ye t ,  however, 
resu l ted  i n  any s i g n i f i c a n t  successional changes. Therefore fo r  
a l l  p r a c t i c a l  purposes we can view t h e  uncut p o r t i o n s  o f  the Redwood 
Nat ional  Park as pr imeval and t y p i c a l  of the k ind  o f  redwood fo res t  
Congress has ordered preserved. B r i e f l y  l e t  us take a look a t  the 
c h a r a c t e r i s t i c s  o f  th is 'mosa ic  o f  ecosystems i n  the  Park. 

9 :  

Not a1 1 ecosysth& i n  the  d s a i c  support redwood a t  ,any given 
p o i n t  i n  time. Some .ecosystems ar;'bart o f  successional sequences 
t h a t  do not inc lude redwood. Others are p a r t  o f  successional 
sequences t h a t  have or"wi 1 1 u l t i m a t e l y  inc lude redwood, bu t  i n  
which redwood i s  nok'absent, e i ther '  because i t  i s  too  e a r l y  i n  the 
sequence, as  where f i r e  induced grasslands are i n  the  process of 
being re-converted t o  redwood fo res t ,  o r  because i t  i s  tbo l a t e  
i n  the sequence and redwood has been replaced by species such as 
hemlock, which appear l a t e r  I n  the sequence. 

H i s t o r i c a l l y ,  the successional r e l a t i o n s h i p  o f  redwood i n  
t h i s  m s a i c  has been confused. Even today, i n  s p i t e  o f  increasing 
evidence t o  t h e  cont rary ,  the  mosaic i s  o f t e n  viewed as i f  each 
and every ecosystem i n  i t  i s  moving successional ly  toward a red- 
wood dominated cover. This view l a r g e l y  r e f l e c t s  a f a i l u r e  t o  
f u l l y  appreciate the  l i m i t a t i o n s  imposed when techniques success- 
f u l l y  employed by the  eco log is t  i n  c h a r a c t e r i z i n g  successional 
sequences i n v o l v i n g  s h o r t - l i v e d  species are used i n  attempts t o  
characterize successional sequences invo lv ing long-1 ived species. 

I n  b r i e f ,  p l a n t  succession i s  t h e  eco log ica l  process through 
which the p l a n t  cover changes w i t h  t ime. T h ~ s  change i s  brought 
about by the replacement o f  one species by another i n  response t o  
p l a n t  o r  o ther  induced changes i n  the  environment. 

A sequence o f  changes, each i n v o l v i n g  one o r  more stages, 



can o f t e n  be i d e n t i f i e d :  There i s  a shor t  per iod  du r ing  which 
co lon iza t i on  takes place, fo l l owed  by  a much longer pe r iod  during 
which the environment undergoes repeated mod i f i ca t i on  and f i n a l l y  
an e q u i l i b r i u m  o r  s teady-state i s  reached. The p a r t i c u l a r  sequence 
o f  stages i n  each pe r iod  wi 11 depend on the c l imate,  the soi 1 parent 
ma te r ia l  and the  r e l a t i v e  c a p a c i t y  o f  species w i t h  access t o  the 
area to: . (1) grow i n  d i f f e r e n t  environments, (2) modi fy  t h e i r  en- 
v i  ronments, (3) produce and d l s t r i b u t e  t h e i r  seeds, (4) escape o r  
t o l e r a t e  browsing, and by herb'ivores, (5) escape o r  to le ra te  
insec t  a t t a c k  :and (6) t o l e r a t e  f i re .  

.. . .:. . . ., , ,  : . . .  , . , .  , . . : !  . . 3 :  . , . .  I . .  . ' 

As s"ccesp i on @"fo~resses,: .n e i i  t-bnment i s e"e" ' tual1 'y  developed 
wi th in ,  ~ h , i , , , c h ~ ; ~ n l , ~ ~ ,  few "of, ' the,,speci&4 n a t i v e ,  tote i e b i o n  are 
capable o f  . . cbmple.ting t,ii,ei~r',i 'fe :L:cycles;.  his . . i s  t t i e p o i  n t  a t  which 
the  steady-st=tt i  '6? e&:i 1,ib;i u i i .  i s , ce=&hed. The dufati.on o f  t h i  s , . 

s teady-state . . .  . . . .  '&ipends :.; ,:.on' %.. !I + . 1 . i ~  . ' l ong . ! . . :  , . : , t h e ,  . . f ,actors cont rol.1 i ng the envi ron- 
merit,,': . a t  . .  t ime  ithe steady-.state ,was reached, .. . .  re,ma i n unchanged. 
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Vt?g,etational,steady;-.state3 _are  r e f e r r e d  ,.:.. . , .. . .  t o  4s :,cl.iiiaxes o r  sub- 
i 1 ' ihaik's de.p:$$,d $d 65 the,, , , I ,  . . '.<e , . 2 triii.n:6l.og'y i: i-) LJ :.- ., I enip ,., .. I..;. 1 '. dyed.. ~l = & i t s  .. . , .! .. ,: ,:q( ea il y 
American eco'logi's'f, ' re fer red . t o  'tfi6' ste:ady-state ,as 'the c l  ima i  on l y  
when c l  i na t<  wa,3 ..,,.. .. >.vm..e.:. t h e  . c:onfrol,i .. .. .... :...;.!: ., ing2$$f,o~q. A1 ..,.. 1 .,;other . ... :,. .: !....:.A s.teady-states 
we : t  +i&d ... :...-.. .es ,,~",b,c.l.~ .I.... :,<. n$?es, c2~~d.,con,t+id=d - I >  ,..%.. , , '  .. . tpt .ea.cti s teady2 i ta te  
coul d p e r s i s t : , o r i ~ l ~  . . , j , .  a s  ., 1,ong a s  1 ,t tt iei:90nt ,, -.?... <,, r o ~ i  .:.... . ncj.;fac:tor,,di'd . no t  change 
and tha t  a1 . ., 1 . ..: . other .ri.L,s.4., ?-: co.n.trol,l~i ., ,.+ .. . , . t ~ g  . C J . ~ ~ ; ~ :  ' : t ' a c w ,  . : changed fastel .than . .  c:l,imate. . 

Thus t h e  ;c,l,ii:naX., y c e  ,rti.ch,ed,, c .. .. wo";lfd n o t  change as , l ,o& 9s il irnatt i  
r e t a  i ned . . , .i ,. .ts, . c . n  . . .. t ro1 l'i:ng . ro  lle .and.. . . , . .  d i  .. d , .  ..riot ..i n ' i t s e  1 f .ctiange. , The 
steady-state ?cached . .. . "hen . ., i . _. ,. k o i  1 pa ren t  ma~er i ,a l '  was the :co ,n t ro l l  i ng 
f a c t o r  was .,rre.a$,{d as a n  -edaph i:t-s,bc l~im,ax~~.whi~ch !.coul.d b e  . expected 
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t o  perii;t un t  i 1 sol  1 devql,oPnent.,~asked .any d i  zes,t , .... e f f ec t  . t ha t  the 
s o i l  parent  m a t e r i a l  might have on p l 'an t  growth. -The steady-state 
reached when .-f i r e  was:..,the c o n t r o l  l , i ,ng . . factor  was t r e a t e d  as a f i re- 
subclimax whi,ch cou ld  pe rs i s t ,  on,lly: as long as succession was regu la r l y  
i n te r rup ted  by f i r e .  : 

Some e c o l o g i s t s  now p r e f e r  t o  f o l l o w  Tansleyls lead. Tansley, 
a B r i t i s h  contemporary o f  Clements, r e f e r r e d  t o  a l l  vegetat ional  
steady-states as c l  imaxes, and assigned them p r e f i x e s  accordi ng 
t o  the c o n t r o l l i n g  f a c t o r  involved,  e.g., c l imat ic -c l imax,  edaphic- 
c l imax and f i r e - c l i m a x .  I t  r e a l l y  makes l i t t l e  d i f f e r e n c e  which 
terminology i s  used, p rov ided i t  i s  used cons is ten t l y .  We p re fe r  
t o  t r e a t  the c l imate- induced s teady-s ta te  as the  c l imax and the 
o the r  s teady-states as subclimaxes because the reg iona l  vegetat ion 
i s  then separated from successional vegeta t ion  which i s  normally 
subject  t o  change long before  t h e  c l i m a t e  i s .  

P lan t  succession can be eva luated i n  a number o f  ways. 



Permanent plots or photo-stations can be employed and change over 
a period of time can be accurately documented. This approach is 
largely restricted to situations where succession is rapid following 
the removal or the introduction of an interruptive factor -- other- 
wise most researchers could not afford to wait for the record. In 
the redwood forest mosaic permanent plots are rare and have been 
used largely for interpreting grwth. Short term succession follow- 
ing fire, floodin and logging has been studied with the use of 9 temporary plots. ( ) 

The most widely used approach to study succession has been to 
substitute area for time by inference. Two basic assumptions are 
made. First, it is assumed that the successional changes, through 
which many of the ecosystems in the mosaic pass, are the same. 
Second, it is assumed that different successional stages can be 
found in the mosaic at any point in time because succession is 
proceeding at different rates in response to soil parent material, 
topographical position, the avallability of seed and the frequency 
and intensity of interruptive factors such as fire. Accordingly, 
all the investigator needs to do in this approach is to identify 
the different successional stages represented in the mosaic and to 
arrange them in the proper time sequence. Obviously, the success 
of this method requires that'succession still be underway in the 
area under study and that it proceed at different rates at different 
points within the mosaic. It is also necessary that enough be k n w n  
about the physiological potential of the plants involved to allow 
the placement of the successional stages represented in the mosaic 
i n  t h e i r  proper posit ion i n  the successional sequence. 

For many years this approach has been employed effectively 
by the range manager to follow short term successional changes 
involving short-lived grass and shrub species. It has been used 
to characterize successibnal changes following the removal of 
interruptive factors such as grazing on the coastal grasslands 
and fire in the Sierra Nevada. And recently it has been used to 
characterize sand dune succession on the Monterey Peninsula, where 
succession is rapid and the stages are well marked. 

( I )  Superscripts in parenthesis refer to elaboration or citations 
requested by the Office of Natural Science Study in Washington, 
D.C., following a review of the preliminary draft of this 
study. These are presented in Appendix C. 



I n  the uncut redwood fo res t ,  however, t h i s  approach has l i m i t e d  
ef fect iveness and must be app l i ed  w i t h  caut ion.  The l ongev i t y  of 
the species, i t s  a b i l i t y  t o  sprout  -- a c h a r a c t e r i s t i c  through 
which i t  i s  ab le  t o  main ta in  i t s e l f  i n  environments i n  which. i t  
can not  reproduce by seed -- and the  l i m i t e d  areas  i n  which redwood 
t rees  o r i g i n a t i n g  from seed can be found t o  be invad ing  s a ds 
dominated by  o the r  species, compl i c a t e s  such an ana lys i  s . i2 r  F i e l d  
es t imat ion  of the phys io log i ca l  capac i t y  o f  these species t o  respond 
t o  the sequence o f  environments made a v a i l a b l e  as succession pro-  
ceeds, i s  d i f f i c u l t  and consequently must remain suspect, Some 
labora tory  c h a r a c t e r i z a t i o n  i s  requ i red  and few researchers are  
equipped t o  handle t h i s  aspec t ' o f  t he  ana lys is .  

F i  re has been an i n t e g r a l  p a r t  o f  the redwood f o r e s t  envi ron- 
ment f o r  a long time, poss ib le  s ince  the  redwood f o r e s t  f l o r a  
segregated out  along the coast  o f  C a l i f o r n i a  more than a m i l l i o n  
years ago.(3) That f i r e  has been a p a r t  o f  the environment f o r  
the l a s t  thousand years i s  c e r t a i n .  Radiocarbon d a t i n g  o f  charcoal 
layers i n  a 30 foo t  a l l u v i a l  deposi t ,  uncovered a long B u l l  Creek 
dur ing  the 1955 f lood,  es tab l i shed  t h i s  f a c t .  S ince then a 10,000 
year o l d  a l l u v i a l  deposi t  con ta in ing  Doug las - f i r  logs  has been 
uncovered f u r t h e r  up the drainage, a long Cuneo Creek. We expect t o  
be able t o  show charcoal o f  a s i m i l a r  age i n  t h i s  ddposi t .  

The source of these f i  res i s  no t  p a r t i c u l a r l y  re levant .  Some 
were undoubtedly s t a r t e d  by Ind ians  and others by . l . ightn in9 ,  The ' 

important p o i n t  i s  t h a t  p r i o r  t o  organized f i r e  suppression, every 
ecosystem i n  the  redwood f o r e s t  r e f l e c t e d  the i n t e r r u p t i v e  e f f e c t  
o f  f i r e .  I n  r e a l i t y  the pr imeval  redwood f o r e s t  was a mosaic o f  
f i r e  subclimaxes. Species composi t ion d i f f e r e d  i n  these subclimaxes 
because s o i l  development, a v a i l a b i l i t y  o f  seed, and frequency and 
i n t e n s i t y  o f  burn ing  have been d i f f e r e n t  i n  each ecosystem i n  the 
mosaic, and succession has been i n t e r r u p t e d  a t  d i f  r en t  stages i n  
the successional m o d i f i c a t i o n  o f  t he  environment. (8 

The S t  reams 

Streams i n  the Park, except f o r  Redwood Creek, have n'ot changed. 
g r e a t l y  s ince modern man a r r i ved .  Even i n  Redwood Creek there  
undoubtedly were per iods  i n  the  recent  pas t  when the  gravel  loads 
con t r i bu ted  by upstream e ros ion  were comparable t o  what they are 
today. 

These streams owe t h e i r  c h a r a c t e r i s t i c s  t o  t h e  geology, the 
r e s u l t i n g  s o i l s  and the hydro logy o f  the  area. General ly ,  the s t ruc -  
t u r a l  g r a i n  o f  the  country  extends f rom southeast t o  northwest along 



f a u l t  and shear zones which determine the d i r e c t i o n  o f  flow o f  
t h e  major  streams. This d i rec t i ona l  alignment i s  i l l u s t r a t e d  by 
Redwood Creek along the major p a r t  o f  i t s  length. During the 
u p l i f t  o f  the area, c u t t i n g  by the bigger streams such as the  
Klamath R ive r  and Smith River kept pace w i t h  the u p l i f t  and are  
now entrenched i n  deep canyons. The smaller streams such as 
Redwood Creek, M i  1 l Creek, and P r a i r i e  Creek have i n  a sense 
r i dden  upon the u p l i f t  and are now only bare ly  entrenched 
except a t  t h e i r  lower reaches. Frequently, the creeks and 
r i v e r s  show o l d  mouths t o  the sea, such as t h a t  o f  the Klamath 
R i v e r  west o f  Yurok, and the o l d  Skunk Cabbage Creek mouth o f  
Redwood Creek west o f  Orick. 

The concentrat ion o f  p r e c i p i t a t i o n  i n  the w in ter  time 
r e s u l t s  i n  seasonal peak f lows which occasional ly  r e s u l t s  i n  
l a r g e  f loods.  I n  d ry  per iods the streams dwindle u n t i l  there 
i s  b a r e l y  enough f l ow  t o  l i n k  the pools i n  t h e i r  channels. 

Streams such as Redwood Creek car ry  heavy loads o f  sediment 
d u r i n g  these peak f lows because o f  the i nstabi 1 i t y  o f  the shear 
zones i n  the rocks i n t o  which they have cut. Charac te r i s t i ca l l y ,  
these streams have a s t e e l y  gray co lor  because o f  the suspended 
c l a y s  they car ry .  During f loods the load o f  eroded mater ia l  i s  
c a r r i e d  b o t h  as suspended sediment and as a bedload o f  r o l l i n g  
rocks and gravels.  When the stream i s  able t o  spread ou t  onto 
t h e  ad jacent  lower l y i n g  a l l u v i a l  f l a t s ,  the water v e l o c i t y  i s  
lessened and the load o f  suspended sediment i s  dropped t o  form 
a l a y e r  o f  s i l t  loam s o i l .  Floods o f  t h i s  type can be expected 
t o  take place a t  t h i  r t y  t o  f i f t y  year in terva ls  and are responsi- 
b l e  f o r  a l l u v i a l  f l a t s  such as the one on Redwood Creek which 
suppor ts  the  T a l l  Trees Grove. 

I n  a d d i t i o n  t o  the  imnediate e f f e c t  o f  bank c u t t i n g  and t h e  
w iden ing o f  the  channel, the accelerated movement o f  gravels, and 
t h e  r a i s i n g  o f  the he ight  o f  the downstream bed these large f l o o d s  
r e a c t i v a t e  o l d  s l  ides t h a t  have come t o  res t  on the edges o f  t he  
stream. When the base o f  these s l ides  are cu t  away by such f l o o d s  -- 
two s ince  1955 -- these s l  ides begin t o  move and do not  come t o  r e s t  
aga in  u n t i l  t h e i r  f o o t i n g  on the edge o f  the stream channel i s  once 
aga in  f i r m l y  es tab l ished and the  mass-of the s l i d i n g  mater ia l  above 
has reached s t a b i l i t y  on the slope. 

I n  Redwood Creek a large number o f  o l d  s l ides ,  r e a d i l y  recog- 
n i z e d  by t h e i r  A twe l l  s o i l ,  t h e i r  young vegetat ive cover and the  
preponderance o f  hardwood species, are now a c t i v e l y  moving. I f  
l e f t  on t h e i r  own -- which may be the on ly  rea l  choice the pa rk  
manager has -- they w i l l  requ i re  years t o  s t a b i l i z e .  I n  the mean- 
t ime they  w i l l  cont inue t o  dump large amounts o f  medium and f i n e  



grave ls  i n t o  the creek. . 

Streams i n  the Park  support l a r g e  runs of  salmon, s tee lhead 
and cu t - th roa t  t r o u t  which use the coa'rse bedload m a t e r i a l s  f o r  
spawning beds. P r i o r  t o  the  a r r i v a l  o f  t h e  w h i t e  man, I n d i a n  popu- 
l a t i o n s  had b u i l t  up around t h i s  resource. I n  Redwood Creek, f o r  
example, s izable f i s h i n g  v i l l a g e s  were l oca ted  a t  i t s  mouth and 
midway upstream i n  Redwood Val ley. 

The greatest obs tac le  t o  complete f i s h  u t i l i z a t i o n  o f  t h e  
streams i n  the Park i s  the  extreme seasonal f l u c t u a t i o n  i n  t h e  
na tu ra l  f low. Largel.y, i t  i s  the lw sumner f lw  t h a t  l i m i t s  t h e  
year around hab i ta t .  T u r b i d i t y  o f  the water  due t o  heavy suspended 
sediment loads and c logg ing  o f  the spawning r i f f l e s  w i t h  f i n e  sed i -  
ments could a lso s e r i o u s l y  impair  spawning h a b i t a t s  i n  t he  Park.  
A major source o f  such ma te r ia l  i s  the A t w e l l  s o i l  t h a t  d o t s  the  
s l ip -zone along upper Redwood Creek. 
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g r a v e l s  i n t o  t h e  creek. . 

Streams i n  t he  Park  support  l a rge  runs o f  salmon, s tee lhead  
and c u t - t h r o a t  t r o u t  which use t he  coarse bedload m a t e r i a l s  f o r  
spawning beds. P r i o r  t o  the a r r i v a l  o f  the  w h i t e  man,. Indian popu- 
l a t i o n s  had b u i l t  up around t h i s  resource. I n  Redwood Creek, f o r  
example, s i z a b l e  f i s h i n g  v i l l a g e s  were loca ted  a t  i t s  mouth and 
midway upstream i n  Redwood Val ley.  

The g r e a t e s t  obs tac le  t o  complete f i s h  u t i l i z a t i o n  o f  t he  
streams i n  t h e  P a r k  i s  the  extreme seasonal f l u c t u a t i o n  i n  t h e  
n a t u r a l  f l ow .  Largel.y, i t  i s  the low sumner f l o w  t h a t  1  im i  t s  t h e  
yea r  around h a b i t a t .  T u r b i d i t y  o f  the water  due t o  heavy suspended 
sediment loads  and c l ogg ing  o f  the  spawning r i f f l e s  w i t h  f i n e  sed i -  
ments c o u l d  a l s o  s e r i o u s l y  impa i r  spawning h a b i t a t s  i n  t h e  Park.  
A  major  source  o f  such m a t e r i a l  i s  the A twe l l  s o i l  t h a t  d o t s  the  
s  1 i p-zone a1 ong upper Redwood Creek. 



MANAGEMENT I N  THE PARK 

The destruct iveness o f  inputs from adjacent  lands and water- 
sheds depend t o  a considerable degree on the  Park ' s  management 
o b j e c t i v e s  and how they are t o  be accomplished. Preservat ion  o f  
s i g n i f i c a n t  examples o f  the pr imeval redwood f o r e s t  and i t s  streams 
has been c l e a r l y  s ta ted 'as  .the o b j e c t i v e  i n  .the case o f  t he  Redwood 
Nat iona l  Park. Th is  f o r e s t  i s  a mosaic o f  ecosystems each developing 
and changing a t  i t s  own rate.  How and a t  what p o i n t  i n  t h e i r  develop- 
ment are  they t o  be'preserved? W i l l  each b e , h e l d  as long as poss ib le  
a t  some p a r t  i c 'u la r  successional stage b y  t h e  employment o f  i nter rup-  
t i v e  f a c t o r s  o r  w i l l  they a l l  be complete ly  pro tec ted and.succession 
a l lowed t o  run i t s  course t o  the cl imax? 

I n  consider ing the  ac t i on  requ i red  t o  minimize de le te r ious  
i npu ts  we have assumed t h a t  p reservat ion  means the  r e t e n t i o n  o f  the 
mosaic of ecosystems'that were present i n  the  pr imeval redwood f o r -  
e s t  and t h a t  roughly the  same p ropor t i on  o f  t he  var ious successional 
stages then present w i l l  be maintained. T h i s  i s  a b i g  job .  Le t  us 
b r i e f l y  review what i t  e n t a i l s .  
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; :r~:.;f;,t~&";ar;d,*$tls gf: "n:r:es'f'r:i c.i'=:,q':.==!ologi , d;velopnent: wou $; . i,,. - . ,,;.. . . . . . .  . . 

h-a:".=.. :=.o t hded: h,g& p&?j~ F~'; .maaii"i ,n6f!',:i 'ii:c'fffefed , .wticn ;He (3.; :& he 
.I..<,. . . .  .,.>.,. ,,,.,. . . .  , .  , . 

did.: :_ .... ., ....  his. t . i's :a'.fac.;:.rare'ly! .re:cognize$'));' t h e '  ac t ive-  conseiv'&i'onist, .bf \..dl;.' "P:d$i;-dl d-'g&i'h .: re'd&bd '..s-t'ands'" .unc'ha"'4 i.ng. .menu- 
ments. Too o f t e n  p'reservat ion has been viewed as i f  . the" 'vegetat i v e  

. .cove.r t o  be p,re,servpd was inanimate and : n o t  t he  1 i v ing ,  dynatnic, 
: ; s r . . ~  chan$i , bs ... .i i.lg, ;.. .;&~&3~og~i-ca1 -... ,.:, ::. <,, camp . ' :  . .  1 ..--.: ejc .,that ..,,~ ~'h; '$act . 1'5 ;.. .Had i.j;%&S;j;:,been 

7 -  : < :  : .-. ...... ,- 
;I;gh. ;f.h,dt -:""fetkered..resol l:.yevel opk"t;'had cb7nt.itnua.i,f or another lb6dt ,y=~;g, 03?.i;heQ:6=jf yitenig h~.~.~be~n: sp=ci f,i call .;i n- 

cl,:tae:d ; i.,n '3 he . .pa .k-k! ?id!!b-f;;~:b-e;=a,u 6' ..:of ~ t ' ~ - e , ~  : :ad va =ed , su c.e,.gs I:bn a 
: . . . .  t. ..,,. . 

development -- s tahds 'ofl'tiie"b'i ggesi, ' 01 des t iedwdbds -- wdu 1.d .have 
a1 ready advanced t o  the  p o i n t  t h a t  they would no longer be . j p e r l a -  
t i .ve and would no longer be o f  park  q u a l i t y .  To have found such 

~"ecosystems~ .we, would ,liave,'.had t o  go e 1 sewhere -- outs ide  t h e  present  
~ 'ark: 'boundar i e s '  --' '  to 'where succession. had advanced' j u'st f a r '  enough 

. . .  ,-t 6.. :mee '-o... . . .  . . . . . .  u r  aesthet ' i ,c- ' - taste f o r .  the primeva.1.. : . ' 

: . . . . .  . . . . . . : . . . . . .  . . . . . . . . . . .  . , . :: : . .  . . .  . . . ,  . . . : . I 

I n  terms o f  par.k management t h i s  s imply  means t h a t  t he  n a t u r a l  



forces tha t  created the pr imeval redwood f o r e s t  would i n  t ime, i f  
uncontrol led, destroy i t .  Only i f  the  Redwood Nat ional  Park were 
many times i t s  present s ize  -- a m i l l i o n  acres o r  more -- could 
these forces be al lowed f r e e  reign. Only then could the  park  
manager presume t h a t  s i g n i f i c a n t  examples o f  the pr imeval  redwood 
fo res t  were automat ica l ly  being perpetuated by l e t t i n g  nature  do 
i t s  best  and i t j w o r s t .  

Successional Status o f  the Uncut P o r t i o n  o f  the Park 

According t o  our assessment o f  t he  o v e r a l l  successional s t a t e  
o f  the uncut po r t i ons  o f  the Redwood Nat ional  Park, the  c l imax has 
not yet been reached i n  many o f  the slope and a l l u v i a l  f l a t  ecosys- 
tems. What i s  l a r g e l y  represented i n  the  Park and what the  park 
manager i s  charged w i t h  preserving, are f i r e  induced subclimaxes on 
the slopes and f i r e - f l o o d  induced subclimaxes on the a l l u v i a l  f l a t s .  
This i s  because redwood has a unique capac i t y  t o  take advantage o f  
f i r e  and f lood in te r rup ted  environment and because f i r e  on the  slopes 
and f i r e  and f loods on the a l l u v i a l  f l a t s  have been h i g h l y  important 
fac to rs  i n the pr imeval redwood f o r e s t  envi ronment. 

, .  -:... 
!??;,>.;::; 

. , ... 
Redwood i s  favored over qther  .species. i n  the presence o f  f i re  -. ,.. !. 

by i t s  thi 'ck, e s s e n t i a l l y  f i r e p r o o f  bark, by i t  
along i t s  stem and rep1,ace i ts,_branches when k i  1 

., capaci t y .  t o  sprout f . r ~  ,its: ret - :crown f o l ' l m i  n g  
r e s t  . of t h =  _ "l ., _ t i ee , ,  ., . _.. . b y i t s  . ;r=si:stance .!..... ... t o ,  i "iecfs, 

,,:gens and,: oddly enough, .by J-ts. suscepti.bi 1 i ' t y  t 
+ - .  , >ii . . . .  l a . , ; ,  . 1 1 3 ! . 1  C--. .;.. > . .  . . 

f i r e - i  n j  ury. ,; ~edwood can. on l y ,  s p r o u t  when :i t s  r 
i n the ground. ;. ~ n y t h i n g .  t h a t  i nc reases  th,e 'perc 
l e f t ,  'in thei,;,ground<when:-the . . . . . . .. . , L.. ,.. a i-;.., ' - r ' edwod fa l  :.s i > . . . ls', t h u s  : 
o f  t rees  i tha t  can : . y p l  ace: f hemsel ves by; ..sprqut i ng. 

. j u s t ,  thi 's, :because most o f  ',ttie>.heavi 1:y i n f e c t e d '  $ r  
1 '  . . . \ .  . ':, . : -  

,above .. , . .  the . . ._. ground ..... ,. , ,when. . th,ey.,~fza'l:lj . . . . . and f a i  1 t o ,  pu l  1 u  . . . ' ...: 
i n  the. process., :.:- -- ..,,. ; :  r : .5.:; ?; :,: . , ; :. , . $ . , . .  . ,  . .  , .., . .  . . .  . .. , . . . , - , ,  < 

, I ;:;.: ., r? 7-. - : . a ' i . -! ,; .i ... . .$,;-;!, <+ : !: ;, .;; :, : . . . ,.. . \L ) .  . .. .. . 

:. Redwood '.i s f a'vo'red .o>e:r.. .o;tMr s p e c i e s  ' j  "'th:e, 6, iese ,,:: ... , \. . , , -,!2 

. . : . . by,./.,ts .., .., ' apac i . ty  . ,... L):! .,:',.- ~o .- t ~ l . e ~ t < ~ ~ ~ l o n $ e d , i ~ u ~ a t  , . .  ..,..: . , .=.. I-t .  i on. :.: 1t: ti 
capaci ty  . ..- t o  . send ... new root.^. .~ v ~ r . t i q a l . l y  .: i d  .. ...:.. . upward. i n t o  newly 
s i  1 L t.,k~s .,: I . .  we l l  :. , . . .  a s  , .  t o  , : , , , ,  deve l 'o~ ,  _ney . . , .  >root . .  systems,,at sLc&ssi 
levels, up the ,trunk as i t i s  gradual . . l y  buried' under. suc 
depos.'its . . o f  s i l t .  . . . , 

Other species a re  favored over redwood by the e x c l u s i o n  o f  f i r e .  
Redwood seedlings -- u n l i k e  western hemlock and associated species -- 
cannot establ  i sh themselves on t h e  undisturbed f o r e s t  f l o o r .  Fur ther-  
more, because the  incidence o f  h e a r t - r o t  w i l l  drop o f f  sharp ly  i n  the 



absence of f i re, most o f  the 'o ld  redwoods wi 1 l not break. o f f  .and 
when they f a l l  w i l l  p u l l  t h e i r  roo t  crowns out  o f  the ground i n  
the process. Consequently they wi 11 be unable t o  replace 'them- 
selves by sprouting. 

The net resu.l t  i s  that ,  i n  the absence o f  f i r e ,  an uriderstory 
o f  shade-tolerant t rees .becomes estab l  i shed beneath the redwoods -- 
completing s'everal l i f e  cycles whi le  the redwood i s  completing but 
one -- always present and ready t o  occupy thespace  vacated i n  the 
fo'rest canopy any time an o l d  redwood loses- i t s .  footho ld  and. crashes 
t o  the ground.. How many, if any, ,redwood seedl ings i n  stands w i t h  
t h i s  s t ruc ture  and i n  t h i s  shaded environment can become established 
on the mounds of mineral so i ' l  -- re fe r red  t o  as crad le  mounds -- 
thrown up by the root-crown as i t  i s  r ipped loose by the f a l l i n g  t r ee ,  
w i  l l depend 'upon the avai l ab i  1 i t y  o f  redwood seed r e l a t i v e  t o  tha t  
o f  other species .present:. an'd. the m i  cro-envi ronment p revai I i ng a t  the 
time. We expect some re-establ ishment o f  redwood t o  occur on these 
exposed ,areas ,o f  mineral.  soi  1 and. occasional. ly on s l  i de areas as 
we1 1. .. But w i t h  the '  completion o f  each succeeding I ' i f e  cycle, we 
expect redwood ' t o  decrease,;:.l.n. the f o r e s t  and eventual I y t o  .ent i r e l y  
di'sappear. . I n '  term~.~of;pai.k management,'" t h i s  means tha t  w i t h  cam- 
p le,te.cprotect ion the redwood ' 4  n the var ious~~ecosystems t h a t '  now 
su~~poi t :~~them,~~~~cou1d'~be .expected.. td' .decreise; i n number' over.. time :and 
eventual l y~d l~sappear~ .u t i t i ~eessS~  f l;re>'.on ':theee slopes ahd f i ' re '  and. f ldod i  ' . 

on . . ,$he,.al 1 uv i a l  f 1 a t s  a reyi81 l o w e d  to"opk fate''aia; n :as i nt6rrupt.i ve , 

factors ;much d s . ~ t h e y  hive : i n t h e  p a s t    in  hi s of course :, is bbv iou i l  y 
.- scnbt7r:;.a i:p.vactli.ce.l-r' .So+&t i dT;. ..I .' - j.t&l,i~-.~d.:: -. :i=oPi5*,,,&; 'bt he r,; for,,yjof ....... .,i., . . .  . . . .  ...... . .. i,n$. +;rufiG~ v.&:2;[ ,husej~6&$s"b.sicj t&-c=d.b.:?; : , ~ ~ ~ ~ : . ~ ~ . : -  :? c, ;,: ;:y .:... - ,< : :. ; :. ; !.: 

. . . .  . . . . . . . . 
I .  . .... : .  .. .J:-&;.?; , ,  .... ........... : . . . . . . . . . . . . . . . . . . . . . .  . : .  . .  ,. . \  . . . . . . .  

. :<;;5.  .:: Sr:~riot,i.clear:.:.a~::::~~it?t:im;'. what:.. success loria1 stages ...the :; : 

var i ous+.e~osys:tems.: i n:,'+he:.:reil6t&d .;forest.: moss i 'c.:wi il il.--.pass, .threugh . 
1.f. f i.re::.i s .  permanently .exc.luded;--'or.-a'l tecnatively:, i f  the.  best pro- 
t e c t i o n  the f i r e  f i g h t i n g  agencies can supply, on ly  lengthen the 

-.;.ri nterSa-l s-i between f'i r.esit !::8y-.:. reduc-i ng:.;the:.i.f requency ' o f  f I re:  we can 
.: expec.t:'!succession - t o  9progress.,;.further dur 1 ng-.::the.! f i re-free.,,;i nterva;l s 

than:;;I .t ;:evenhas. i ni:-the, past:;. F i ~ e l  s%a\iai,l ab.le.:%on .the ground...wi.1~1. 
d.tf fer!)wl th,.the::resul t..'lthh.ti; the:b~rni.n~?~a.tte!rn..;wi 11 d i f f e r  -and .:. 
widespi-ead!:f! res.>.yI 1 1 : on : l~ l :occu i~ .w~en!  the: burning potent  i a  1 i n  - the 

~fo i -es tq i~~at . :~J t~ : .~h I~hest . : :~~We~rhave . -~a t~ ; th is : :~ t~ ime :no:rel.iable estimate 
o f  I the.:; dengthl.of;:. time : requi red.  f o l l w i  ng:' the.,-eitcl us i on o f  f i re, 
before ;changes i n  the species:~composi t i on  o f .  the redwood f o r e s t .  i n  
the Park.become s i gn1 f i can t : i n  a preservat ion sense. We can be cer- 
ta in ,  however, t ha t  i t  w i l l  vary wide ly  from one ecosystem t o  the 
next. 

. . . . .  . . . . . . . .  . . . . . . .  : :, . . 

I Thti.*!tl ImLxcan be ipredi c ted wi th.:considerab-le :confidence; how- 
ever, lfrm:.a'n evaluat ion :of  . t he  r e 1 a t i ~ e : ~ r o w t h  o f  : the several t ree  
species now present, i n  the. envi ronments t ha t  wi 1 1  become avai lable,  



f o l l o w i n g  the exc lus ion  o f  f i r e ,  and the r e l a t i v e  capac i ty  o f  these 
species t o  f u r t h e r  modify these environments. O f  course, the r e l a -  
t i v e  response o f  these species t o  herbivores, insec ts  and pathogens 
must a l s o  be considered. 

Should f i r e  be success fu l l y  kept ou t  o f  the Park and no s u i t a b l e  
s u b s t i t u t e  i n t e r r u p t i v e  f a c t o r  be introduced, succession over t h e  
nex t  one-hundred years would c e r t a i n l y  r e s u l t  i n  some change, p a r t i -  
c u l a r l y  on the a l l u v i a l  f l a t s .  Succession over the next f ive-hundred 
years would r e s u l t  i n  the predominance o f  hardwoods, Douglas f i r ,  
S i t k a  spruce, lowland wh i te  f i r ,  hemlock and western red cedar. 
Succession over the  next two-thousand years could r e s u l t  i n  the d i s -  
appearance 'o f  redwoods from the Park. 

Development o f  a Preservat ion P lan .  

The f i r s t  s tep requi red t o  preserve s i gni f i cant  examples o f  the  
pr imeval  redwood f o r e s t  i n  the Park i s  t o  develop a landscape p l a n  
o f  t he  Park. I d e a l l y  t h i s  should be completed by  a Master P lan  Team 
be fo re  the p rese rva t i on  r e s p o n s i b i l i t y  i s  handed over t o  the  Park  
admin i s t ra to r .  Such a p l a n  involves s t r a t i f y i n g  the Park i n t o  a 
number o f  landscape u n i t s  based on species composition, appearance 
o f  t he  vegeta t ive  cover, i t s  topographical p o s i t i o n  and any o t h e r  
parameters t h a t  a re  judged t o  be s i g n i f i c a n t .  

: i 
Once these landscape u n i t s  a re  ou t l ined,  the ecosystems inc luded 

w i t h i n  each landscape u n i t  must be characterized according t o  i t s  
successional p o t e n t i a l  and the  r a t e  o f  successional change expected. 
Along w i t h  t h i s  c h a r a c t e r i z a t i o n  some readjustment o f  the  landscape 
u n i t s  may be requ i red  so as no t  t o  s p l i t  ecosystems between two o r  
more u n i t s .  

With t h i s  i n fo rma t ion  ava i lab le ,  a dec is ion  should then be made 
as t o  how each landscape u n i t  i s  t o  be maintained. Should succession 
be a l l owed . to  proceed unchecked? Cer ta in ly ,  some unchecked succes- 
s i o n  should be a l lowed f o r  purposes o f  s c i e n t i f i c  study, i f  f o r  no 
o t h e r  reason. I f  succession i s  t o  be allowed, t o  what ex ten t?  O r  
should succession be r e g u l a r l y  i n te r rup ted  and h e l d  a t  some p a r t i c u l a r  
in te rmed ia te  o r  subclimax stage? Obviously, very e a r l y  i n  a r r i v i n g  

a t  these decisions, another decision must be made as t o  the r e l a t i v e  
amounts of  each type o f  landscape u n i t  t ha t  i s  t o  be mainta ined i n  
the Park  i n  p e r p e t u i t y .  

F i n a l l y ,  methods t o  achieve these ob jec t i ves  must be adopted. 
I n t e r r u p t i v e  f a c t o r s  a l ready  accepted as being compatible w i t h  Park  
management are f i r e ,  herb ic ides  and p lan t i ng .  Others a r e  a v a i l a b l e  +a .& 1. 

,;% 
and more can be developed. @ 



The development of  the p rese rva t i on  p lan  as w e l l  as p u t t i n g  i t  
i n t o  opera t ion  must be handled w i t h  great  s e n s i t i v i t y  and accom- 
panied by a c a r e f u l  program o f  p u b l i c  education. The basic  p lan  
f o r  p rese rva t i on  as we l l  as i t s  subsequent a p p l i c a t i o n  i n  the Park 
must be w ide l y  understood. Th i s  i s  o f  p a r t i c u l a r  importance w i t h  
respect t o  conservat ion groups which have shown cons t ruc t i on  concern 
over Park establ ishment,  bu t  are no t  always we l l - in fo rmed on vege- 
t a t i o n  dynamics and the necessi ty  o f  managerial man ipu la t ion  f o r  p re-  
serva t ion  purposes. Unless these groups are reached w i t h  e f f e c t i v e  
educat ional  programs, cons t ruc t i ve  concern could change t o  des t ruc t i ve  
d i s t r u s t .  These same conserva t ion is ts  could become an e f f e c t i v e  fo rce  
i n  b lock ing  the  preservat ion of  the  pr imeval redwood f o r e s t  f o r  which 
they have worked so hard. Th i s  would be a na t i ona l  tragedy i f  i t  
were a1 lowed t o  happen. The danger of t h i s  happening can be g r e a t l y  
reduced i f  the Nat ional  Park Serv ice accepts a management phi losophy 
of  keeping redwood i n  a l l  the ecosystems i n  the Park i n  which i t  now 
occurs, as long as possible. I n  a d d i t i o n  t h i s  phi losophy must be 
c l e a r l y  s ta ted  and explained. 

Development o f  Replacement Ecosystems 
on Cutover Lands i n  the Park 

I n  a successional sense ecosystems dominated b y  younger age 
c lasses a re  needed t o  replace ' those w i t h  o l d e r  age c lasses 'as  the 
redwood t rees  f i n a l l y  d ie.   h he s i t u a t i o n  can be l ikened to  a p ipe  
f i l l e d  wi th  ecosystems support ing redwood o f  decreasing age. Today, 
a t  th i ' s  p a r t i c u l a r  p o i n t  inr::?&, o n l y  a t r i cG l i 5  o'f ecosystems sup- 
p o r t  i'n$.bl-il age classes' of"Tedwood a re  ruritil ririoti-t :at t he  bottom end 
o f  th'e p ipe ;  b u t  as the re&ds grow 01 dei- andi-t$e ' t r i c k l e  increases 
t o  a steady f low,  ecosystems suppor t ing  redwoods o f  younger age c lasses  
must be f e d  i n t o  the o ther  end o f  the  p ipe  o r  i t  w i l l  even tua l l y  run  
d ry  and the Redwood National Park w i l l  no longer be a redwood park.  

Ecosystems support ing younger age classes can be r e a d i l y  deve- 
loped on the cut-over  areas now inc luded i n  the  Park. I n  t h i s  sense , I .  . 
these7 ar=as become a h i g h l y  important  asset. The'y can b;e managed so 
t h a t '  500 "years from now, when many' o f  the ecosystems i n  #_the Park w i l l  
begin ' t o  lose . t h e i r  redwood.dominated vegeta t ive  cover,  -there w i l l '  
be ecosyst&s avai  lab le ,  support i ng 500, 400, 300, 200 and 100 year 
o l d  redwoods, and a combination o f  age classes. 

We do n o t  v i s u a l i z e  an insurmountable u b l i c - r e l a t i o n s  problems 
a r i s i n g  du r ing  the f i r s t  10 8 years o f  operat  7 ons of a simple ecosystem 
replacement p l a n  i nvo l v ing  the cu tover  lands. We can, however, c l e a r l y  
see a major problem 100 years f rom now, when 4/5 o f  the  revegetated 
cutover  areas w i l l  need t o  be manipulated i f  the  p l a n  t o  e s t a b l i s h  a 
f low of age c lasses -- t o  keep the  p i p e  f i l l e d  -- i s  fol lowed.(5) I t  



i s  imperat ive t h a t  a p u b l i c  educat ion program go hand i n  hand w i t h  
the revegetat ion o f  these cu tover  lands and t h a t  the p u b l i c  be f u l l y  
informed o f  the o b j e c t i v e s  and the plans f o r  f u t u r e  manipulat ion. 

Preserva t ion  and the  W i  lderness Syndrome 

The most troublesome p u b l i c  a t t i t u d e  t h a t  must be overcome 
i n i t i a l l y ,  i n  g e t t i n g  a p rese rva t i on  management program underway, 
w i l l  be t h a t  of  the dedicated conse rva t i on i s t s  who were inst rumental  
i n  g e t t i n g  the Redwood Na t iona l  Park es tab l i shed  b u t  who v i s u a l i z e d  
i n  i t ,  no t  the p rese rva t i on  o f  a s i g n i f i c a n t  example o f  the pr imeval  
redwood f o r e s t  and i t s  assoc ia ted  streams, b u t  another wi lderness. 
The focus o f  t h i s  group can be expected t o  con t i nue  t o  be on the 
uncut na ture  of the redwood f o r e s t .  To t h i s  group preserva t ion  o f  
the pr imeval redwood f o r e s t  p e r  se, and the mosaic o f  ecosystems i t  
en ta i  l s, wi 11 be o f  o n l y  secondary importance. They want a f o r e s t  
o f  redwood, es tab l ished l ong  be fo re  modern man's a c t i v i t i e s  became 
an i npu t  i n t o  i t s  var ious  ecosystems and f rom which h i s  inputs  can 
now be excluded. 

, , 

. . i  : . . ;  . 
Had Congress drawn t h e  pa rk  iouh'daries "d i  f f e r e n t l y  so as t o  

i nc 1,ude , i n ,  .the Park a,np,ch ,.l a,rger p o r t  ion. ,o f  the,,Redwood .Creek water-  
shed, -it nii.bht have.,be$;?~'~~@s$,ibl~ :to m ~ e f  '!this .need. i n par$. ; With,  
the boundari;es' as .they I;= . n p  .. rstand,.'.no .,... ~ ~ . u c h ' w l ~ l d e i ' n e s s  po,ten.tial :e;xi.sts 

. . .  i n ;the ' ~ a . r k .  The ,most .A .. I.:< thpt .; ,. 4J.L.8 .c.arj.,:'be .I.,.. ,d--e , tq.:'mee,,t. . \;.. * , t h e  need . , .  o.f ,,thi.s.."'~ _ _ .  : 

'group,,,~,i i  ':t~,designa&e~~ce~tai~,~~~.~c~k$;~~f . . J ,.landica$e . . . . . .  ..  . u n i t s  :Located . .  a ,  . . . . . . .  back 
;$.wq$:f r~ t h e  $ p a $ q " . ; p $ ~ ~ ~  !.t<aj,Js,qnd: t o  t i e a  t :these. hn.i,.tli as 

i,. , ,-.. , , ~ >  . . , ;i r f.. hi. . <, ..: ':,,+l 
. ,wr \ . ( l i in iss  u n i  f w?f$;a.:,rn ? c . i j I I .  n mum vVf. o f  . . .  rnani,pulat i:on therei,".. ,:ldeal.l.y . . .  : .. . ,- . .  .. , 

': ... thes<:."'ni'<i:kh$ul . ! . ,  d%:,.b"fifeerd . . .  .'.; . - ? ? , ~ i  : . . . . . . . . . .  agai nsf;'fi ,... ;=.bbih : f  rch : ~ l ' t h j , ~ m d  . . . . .  . . . . .  ,, . . . .  -.i. 

: .  ; .  from, -~:it:h-out.... , _, . . . .  _ ,_  , .-c, . +:.. . ,. .?,, . . .  . . . . . . . .  . ; .  ...-. * , .  $!. ,,:,:.,. 

C r i t i c a l  Management Areas i n  t h e  .park  
.:,i- : ; '; ... . . .  . . . . . .  . . . .  . .  .. . . ! . : , , .  . I '  ( . . . . . . a .  . . . . . . . . . .  : .., : :+... <: ;.- ..... :., . : . . . .  .:.. , .  : 
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: , . . -. C. . .....-.? , " The ..;.--. ' ' ,=.ti 

: 1 .., , - , k,. n*;itktjir.leaik. . : fi+'a. hanageA"t:.,,j=qm~ . . .  . r.. . ... > ',...,.,... ?.. . .,.:;?,,: c'r:  .- - " 5 f 1 .9,:, t 

, i s  t h e  u ~ $ r . ' e h l ' ~ ~ o f ?  t h e  . .?q;,:.n3, :.~edw'Cd; c :... C reek c o i r i d d i :  beg inb ins  ,$ib@;';"t;Y ' I ,  

half-'mi , , .,,,. C:y l e2 'd ,pw~i  c.d , - . . . .  tLieam - .- fran t h e  m$"w'bf . i8'i-f;ijge',:C .. - i e e k ,  b " e i t B j ' i - .  'dl s- 
mo ,s-c. .pf ,the'~p,a;k. 'f$,i:;l"l V' ::k,i:,thl:" ..a .'high, yl;ctl ve ', b"& ei.1 

I I , .- -. .. -i s', ;,$-&"Ie .'"h =ti exte"ds ,"p for. gt.a-ncei .of up  co ... .:., ... 
. -. ,., G , : , - :  .$!:;'. . .  . '  . ,  . .  . . . . . . . . . - .  . . .  ..... . . . . . . .  . * .  ,, ; : ;/&.;;.,.':. , ' L 

.., ; : :: 
. . ha1 f-mf l e .  . . : . ,:' 

. . .  
- ,  I n  t h i s :  .area7,- lands,l,,i,des, ai-e a ria'tt jral f ea tu re  o f  the laridsca-pe 

. . . . . . .  and '~-1, id ing '  has been goi  ng,:on in ' termi t t e n t  l y  f o r  thousands. years; 
'Here . . . . . . .  ~e'dwood c reek  f o l  . l&s . .  d' . major, schi st-sandstone contact  , , '.zone"biid . .. 
i n  many p1,aces the s c h i s t  has been f i h e l  y l f ra ,c tu red by  the. .st+ari"ng, 

. a c t , i o n  t h a t  'has tak@n p . l a~e" ' a long  the  contact .  Where seepage: ,w(tek, 
i s  present'; th ' i s  f i n e l y " f ' r a c G r e d  ma te r ia l  i s  deeply weathered'dind ' 



has produced the Atwe l l  s o i l  which i s  h igh  i n  c l a y  content. Where 
the creek has c u t  i n t o  these ma te r ia l s ,  compound s l i des  have been 
ac t i va ted .  U n t i l  a  few years ago, many o f  these s l i des  were re la -  
t i v e l y  s t a b l e  w i t h  t h e i r  bases r e s t i n g  some dis tance back f r a n  the 
creek channel. Since 1955, a  la rge  number o f  s l i d e s  have been r e a c t i -  
vated by the undercu t t ing  o f  t h e i r  bases by the f l o o d  peak-flows i n  
1955 and 1964. Thi s  undercu t t  i ng may s t i  I 1  be underway s  i nce i t 
appears t h a t  the  streambed has been ra ised by sediments a l low ing the  
streams t o  spread o u t  d u r i n g  normal peak-flows and eat  away a t  the 
bases o f  the s l i des .  

The upper edge of t he  s l ip-zone,  along w i t h  the s o i l s  mapp d  i! as A twe l l  by the S o i l  ~ e ~ e t a ' t i o n  Survey, i s  shown i n  Figure 1.(  ) 
A  more d e t a i l e d  examinat ion of the s o i l s  i n  the sl ip-zone would prob- 
ab l y  show more areas w i t h  A t w e l l  so i  1 and a considerable amount o f  
A twe l l  parent  ma te r i a l  h idden beneath. l o 1  luv ia l -c reep from f u r t h e r  
up 'the slope, ... on which Me1 bou'he. and o the r  so l  1:s.- have developed.. 

. . . . . .  . . .  ,t . . 
'. c,. ,; 

. . 
. . 

O n  our  reconnai ssahce;:of - thi s -  p o r t  i ?n . o f  the ~ e d w o o d ~ r e e ' k  
c o r r i d o r ,  we crossed stverjeral l a r g e  compound s l i d e s  , i nvo l v ing  Atwe l l  
so i .l s t h a t  ' ,extended ,..ug:, slope t o  naa r o r  beyond the..Park. boundary -- 
three on the  n o i t h  bsnk 'F ( the~rca ' t a  ~a f ' i ' ona l , .  s  i,de) and f i v e  on the  

> .  
. . . .  , , $  ... . ,. i' I ,..,...,. . . . . . .  

the:  average age 
. . , . !  .._ ! . . 

I 

...... -- . -  . .  _ . . . . . . .  

ndfd11 t rees on.,- ' 
a re  several p laces 
t rees  are-  c l e a r  1 y 
re la t i onsh ip  i s  
been downhi 1  1 on 

and_by,,le?62 ' t h e  t rees  o n ' t h i  s  loose f o o t i n g  would have been a  poor 
match f o r .  the 'winds o f  " t iu r r i cane fo rce  t h a t  s t r u c k  a t  t ha t  time. 
Since then, s l i des ,  which were f u r t h e r  a c t i v a t e d  by undercu t t in  
du r ing  the  1964 f lood-peak f lows,  have been responsible f o r  muc! of  
the t i e e  fa1  1. The f i n a l  f o r c e  t h a t  pushed-over several t rees  t h i s  
l a s t  w i n t e r  was probably the  s t rong souther ly  w in te r  winds, which 
would e x p l a i n  why most o f  t he  t rees  f e l l  i n  a  downhi l l  d i r e c t i o n  
on the south s ide  o f  the creek. Where s l i d i n g  i s  a c t i v e l y  going 
on, however, t r ees  f a l l  eve,n on a calm day when associated w i t h  , 





r o t a t i o n  s l i d e s  -- as d i d  one t r e e  t h a t  f e l l  f o r  our e d i f i c a t i o n  
w h i l e  we -were i n  t he  area. 

Two major problems w i l l  face the p rese rva t i on  manager i n  
dea l ing  w i t h  t h i s  s l i p  area. F i r s t ,  he w i l l  need t o  decide whether 
he can do any th ing  about s t a b i l i z i n g  the s l i des .  He probably could 
do a great  deal ,  b u t  i t  w i l l  be c o s t l y .  I t  w i l l  i n v o l v e  d i v e r t i n g  
water o f f  these s l i d e s ,  removing t rees  from and ad jacent  t o  many o f  
the s l ides ,  reshaping the sur face around the edge o f  these s l i d e s  and 
p lan t ing .  Second, he w i l l  have t o  decide what t o  do about the la rge  
number o f  t r e e s  now l y i n g  on the ground and those t h a t  a re  c e r t a i n  
t o  f a l l  dur ing  the next  several years regardless o f  what he does. 
These f a l l e n  t rees  c o n s t i t u t e  a major concent ra t ion  o f  heavy f u e l s  
i n  the Park. Should he leave them on the  ground o r  should he remove 
them? Also, n o t  the l e a s t  o f  h i s  w o r r i e s  w i l l  be the  tough p u b l i c  
r e l a t i o n s  problem he w i l l  face, whatever he does i n  t h i s  area. Th is  
s l ip-zone has been w ide l y  p u b l i c i z e d  as the "Emerald Mi le;"  no t  a 
word has come o u t  about the dynamic fo rces  a t  p l a y  and the preserva- 
t i o n  problems they have created. 

Although f a r  l ess  c r i t i c a l  i n  a management sense, the T a l l  Tree 
a l l u v i a l  f l a t  must a l s o  be c l a s s i f i e d  as a h i g h l y  c r i t i c a l  area i n  
t he  Park. A t  a l l  cos t  i t  must be preserved -- the  p u b l i c  expects 
i t! Two problems must be considered. F i r s t ,  the h e a l t h  o f  the  
t rees  on the f l a t  must be assured, which could become a problem 
should p e r i o d i c  f l o o d i n g  be e l im ina ted.  Second, the f l a t  must be 
prevented ' f rom be ing  washed away. ' Techni ca 11 y, ne i  t h e r  problem 
should b e ' d i f f i c u l t  t o  solve, A modest research e f f o r t  should be 
a b l e ' t o  develop methods f o r  m a i n t a i n i n g  the h e a l t h  o f  t r ees  on the 
f l a t  i n  the absence o f  f lood ing .  To keep the f l a t s  f rom washing 
away i s  .a s t r a i g h t  forward eng ineer ing  job .  The stream must be kept 
from being d e f l e c t e d  aga ins t  the bank o f  the  f l a t .  Dur ing  the l a s t  
few years the  Arca ta  Nat ional  Corpora t ion  was faced w i t h  t h i s  prob- 
lem. They found i t  necessary t o  excavate gravels f rom the bed o f  
Redwood Creek i n  o rde r  t o  r e t a r d  the  development o f  a d e l t a  a t  the  
mouth'of McDonald Creek which was beg inn ing  t o  t u r n  the  fo rce  o f  
Redwood Creek aga ins t  the f l a t .  Rip-rapping w i t h  heavy boulders, 
p rope r l y  hidden by wi l l ows  and a lders ,  may a l s o  have t o  be used 
even tua l l y  t o  p r o t e c t  the upstream s ide  o f  the f l a t .  



POTENTIALLY DESTRUCT1 VE I NPUTS INTO THE PARK 

There are a number o f  p o t e n t i a l  inputs i n t o  the  Park t h a t  cou ld  
, i n t e r f e r e  se r ious l y  w i t h  the p rese rva t i on  o f  the pr imeval  redwood 

fo res t  and i t s  associated streams. W i l d - f i r e  i s  an i n p u t  t h a t  can 
be expected t o  a l t e r  most ecosystems support ing redwood b u t  no t  t o  
des t roy  them. As an i npu t  i n t o  o the r  ecosystems. in the  Park, however, 
w i  l d - f  i r e  can be expected t o  des t roy  many i f  no t  a1 1 o f  them. Wind, 
soi  1 -- moving e i t h e r  along the sur face o r  i n  t he  form o f  s l i d e s ,  
and water -- moving down the  slopes o r  i n  streams e rod ing  away the  
a l l u v i a l  f l a t s  du r ing  peak f lows,  a r e  inputs  capable o f  destroy. ing 
some o r  a l l  f o res t  ecosystems i n  the  Park. Increased peak f lows,  

F i r e  as an I n p u t  

compared w i th  the use o f  other in te r rup t ive  factors, .  . 

Recent w i  I d - f  i r e  h i  s t o r y  i n  and around the  Park  i s  cha rac te r i zed  



o f  f i r e s  t h a t  reach a s i z e  o f  100 acres o r  more. F i r e  s t a r t s  are 
r e l a t e d  p r i n c i p a l l y  t o  man's a c t i v i t i e s  and on ly  secondar i ly  t o  
l i g h t n i n g ;  t he  area burned per  f i r e  s t a r t  i s  re la ted  t o  fue 
weather and a v a i l a b i l i t y  and access t o  f i r e  con t ro l  forces. lBr The 
l a t t e r  two f a c t o r s  a r e  responsible i n  a major way f o r  the small num- 
ber  o f  l a r g e  recent f i r e s  i n  the Park area. Fuel accumulations 
remain h igh,  however, i n  the uncut redwood ecosystems and on many 
o f  the cu tover  areas. The mix o f  dense understory vegetation, heavy 
accumulat ion o f  large, down-logs and the presence o f  overmature t a l l  
t r e e s  w i t h  dead tops -- h i g h l y  suscept ib le t o  l i g h t n l n g  s t r i k e  b u t  
more impor tan t  when f i r e s  s t a r t  they tend t o  throw burning embers 
f a r  ahead o f  the f i r e  -- c o n s t i t u t e  a h i g h l y  hazardous s i t u a t i o n  i n  

- t h e  uncut redwood ecosystems. Wi th  the exception o f  loca l  accumula- 
t i o n  o f  heavy f u e l s  around o l d  landings and i n  g u l l i e s ,  recen t l y  cu t -  
over  lands a r e  less hazardous p r i m a r i l y  because less f u e l  i s  a v a i l a b l e  
and b e t t e r  access f o r  f i r e  con t ro l  forces i s  ava i l ab le  on the logging 
road-net . 

The cool -moist  l i i m a t t i  which p r e v a i l s  from November t o  l a t e  
August i s  character;  s t i c . ' o f  the area i n  .and around.; the'~ark. ... I t  i s  
respons ib le  f o r  the'.much ,lower f i r e  hazard condi t io i is  that"are ex- 
per ienced i n  t h i s  .a'jea.during:. t h i s  per iod  of.;the'year.than,, i.n,;ot'h'er 
wi  1 d l  and a reas o f  . . ~ a l  * .  i fo,r" ia. ,   he 1 a te  ~ u ~ u s t ~ ~ ~ o " l ' a t e - ~ ~ ~ o b e , r . ~ e r  i.od, 
however, i s f requent  1 y".'the".occasion f o r  a reversa1"of '.$reval..l i'ng con-. 
d i t i o n s  w i t h  the i n t r u s i o n  o f  warm .dry a i . r  coming..j.n 9.from...:the;,.gorth,. 
These i n t  rus  i onr a re o f t e n  accompanied by-:h.igh w i  i d s  'pred,+i@:"tly '' 

f ram, the n o r t h  and. northea-st. Re la t i ve  hum'i-dl t i e s  drop;"'femp'e'iatures 
-'c-I CJ'$~',., ate increase and' h i g h  winds may blow f o r  several days a t  ..a;:ti,nieT. 

.August,,, dead f u e l  moi stu.re contents are lowest, 1 i vei, <egetacion i s 
under irs:,.b r e a t e s t m i  s t u  r e  s t ress  and new :fuels havei:$eencreated 

by,'the-~.&~on! :.,. s logging. During t h i s  .......... , per iod  the f ieq&ncy o f  f i re 
s t a r t s  -- .:P=r.t i"Cul:a,:- 1 y  man-cau~sed, s t a r t s  -- i ncreases s h a r p l y  and 
i n the  p a s t  'I.tl,has. .... been,:,dur-i.ng'::thi,s.~peril q .,,,., .......... .... ,b  .$. , 

od tha t  most ' l jarge wi 1 d f  i res  
have occurred. '~'~~hus,,,if.,,i;s,',.i:n,.ea~~.: .*..- :. . ....-... fa11 t h a t  the hazard fi-om wi 1d- 
f i . r e  wi 1 1 :  be the gi~a'tsf:~~:~.~~he"likelihood : ..:7,-.*: :., .: , .. o f  dest&cti':$e' f i r e s  
e n t e r i  . . . .  ng..,the Park w i  1 1 . belithe, .:CLrC.:.. . h:ighe'st a t  :-A:.,. t h i s ,  . . .  tiine:'..':: . .. . .:.:a ,,ix,.,. >; 
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I n  t h e  redwood fore~t,wi;nd, 'dih:~e consis ts  l a ' r g e l y ' o f  w i n d f a l l  
and stem and ,branch. breakage, Close, . . t o  the coast;, however;.::-f.ol.iage. 
i s  o f ten 'bu rned  by w ind -bo rnesa l t .  w i n d f a l l  r e s u l t s  f r& a f a i l u r e  
i n  the  r o o t  system e i t h e r  due t o  damaged roots o r  the inat i i ' l  i t y  o f  
t h e  so i  1 and i t s  parent  ma te r i a l  t o  prov ide root  anchorage s u f f i c i e n t  
t o  o f f s e t  wind fo rces  de'veloped h igh  i n  the crowns. Invo lved i s  a 
shear f a i l u r e  o f  a r o t a t i n g  su.rface i n  a c l a y  s o i l  o r  the p a r t i n g  of 
a p r e - e x i s t i n g  shear-zone under ly ing the root-zone ( ~ i g u r e  2) which 





r e s u l t s  i n  a p i t  and mound combinat ion c a l l e d  a cradle-mound 
( ~ i ~ u r e  3). Stem breakage usual l y  occurs a t  somepoint  o f  weakness 
i n  the stem caused by decay and f i r e  scars. 

I t  i s  r e a d i l y  ev ident  from f a l l e n  t rees  on the ground and 
cradle-mounds i n  undisturbed stands t h a t  w i n d f a l l  and windbreakage 
are n a t u r a l  fo rces  i n  ecosystems i n  the  Park t h a t  support redwood. 
The se r ies  o f  unusua l ly  heavy storms which occurred i n  1955, 1962 
and 1964, f o r  example, have caused an acce le ra t i on  i n  windthrow i n  

the Park unrelated t o  man's a c t i v i t i e s .  The 1962 Columbus Day storm 
accompanied by winds o f  hur r icane f o r c e  was p a r t i c u l a r l y  devastat ing 
as evidenced by the  l a rge  number o f  f a l l e n  t rees  da t i ng  t o  tha t  storm. 

Man's a c t i v i t i e s  can, however, g r e a t l y  inc.rease the amount o f  
w i n d f a l l  and stem breakage. Ch ie f  among these i s  harvest ing,  where 
fo rmer ly ,  p r o t e c t e d  t rees  are  suddenly exposed . to  wind fo rces  pre-  
v i o u s l y  n ~ t ' e x ~ e r i e n c e d .  F igure  4 dep ic t s  t he 'w lnd  f l o w  p a t t e r  s 
t h a t  can be expected over a f o r e s t  ad jacen t  t 6  a c l e a r c u t  area.?g) 
A zone of turbulence and acce lera ted  wind v e l o c i t i e s  w i l l  occur a t  
the  canopy l e v e l  a t  the edge o f  the  uncut f o r e s t .  Th'i s wi 1 1  r e s u l t  
i n  severe o s c i l l a t i o n s  o f  the crowns i n  the  zone and sub jec t  the 
t rees  t o  increased stem breakage and wi n d f a l  1 ., Trees. a long a f r o n t  

. , 

, ,-,. 

~ o ~ o ~ r a ~ h ~  can ieinf&; t h e s e  w in  f l o w s  and increase turbu- 

~ .-. . . . . .  ...+'. ... <.... . .  "': :.,.. .., "" LI,!?' .::, 

1 lence i n  c e r t a i n  si , tu.at io+ (F igure  5). 9 )  
....... .. 

On major r idges, winds 
are .. norma 1 1 y , a~.ceI ,S .~ated.~and:~:tu ,r l jul  ence accentuated,-on .'the' imnedi a t e  . 

1-ee.f s? de ,._:.the .mi,dd.l;e:j s lppe s s o e t  h,ei..:l .e.ee~~siid,e :,&:wtiere vo r t i ce s form 
d u r i  nb h i  gh,..wi ndf :l& ::-.'.an'd t h e  ,migdd1e 's1opes2'of 'the wi ndward s i  de. 
Windflows ar t i . a l& 'o f ten iac~entua ted  i n  narrow v a l l e y  s i t u a t i o n s  ard 
on the  windward midd le  s lopes  and tim t h i r d s  up the l ee  slopes on 
secondary r i dges . ':' 

Soi 1 and Water as I n p u t s  

Soi 1s i n  and around the Park de r i ve  t h e i r  c h a r a c t e r i s t i c s  f rom 
the  geology and the  length  of  t ime t h a t  they have weathered from the 
rock types involved.  They progress through a sequence o f  co lo rs  on 



F i  gure 3. The development o f  cradle-mounds from w i  ndthrow" trees. 



F i g u r e  4. General  lzed wind-f la* p a t t e r n  over a c l e a r - c u t  f o r e s t  boundary. 
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Figure 5.  Generalized wind-f low pat tern  over Redwood Creek. 



a g iven rock type from grey t o  brown t o  reddish brown and f i n a l l y  
t o  red a t  ma tu r i t y .  Soi 1 se r i es  names have been given t o  each o f  
these stages on the major rock  types by the S o i l  Vegetat ive Survey. ( 6 )  
General ly ,  on the steep slopes where "na tura l t1  eros ion i s  r e l a t i v e l y  
. rapid,  the s o i l s  w i l l  no t  have devel'oped beyond the brown o r  l i g h t  
reddish brown stage. On the  gen t l e  slopes where l lnatural l l  e ros ion  
i s  r e l a t i v e l y  s low and the  sur faces as a r e s u l t  a re  o l d e r ,  the s o i  1s 
w i l l  have developed t o  the  redd ish  brown o r  red stage. The major 
s o i l  types i n  and around the Park a re  moderately eros ive.  The most 
e ros i ve  are  the stony phases o f  the Hugo, Josephine, Melbourne and 
Or i ck  s o i l  ser ies  as they occur on slopes o f  50 - 70 percent o r  more. 

Slope and d is turbance are the most c r i t i c a l  f ac to rs  c o n t r i b u t i n g  
t o  the  erosiveness o f  these s o i l s .  Clear  c u t t i n g  w i t h  t r a c t o r  log-  
g ing  f o r  example, on slopes o f  over 40 percent  on Melbourne, Hugo 
and Josephine s o i l s  i s  h i g h l y  hazardous i n  terms o f  p o t e n t i a l  eros ion.  
T rac to rs  operate most e f f i c i e n t l y  i n  a downslope d i r e c t i o n  w i t h  the  
r e s u l t  t h a t  the general p a t t e r n  o f  f l o w  i s  downhi l l  toward landings 
where the t rucks  are loaded. A se r i es  o f  f a n  shaped pa t te rns  o f  
s k i d  t r a i l s  each converging toward a downh i l l  landing i s  created 
w i t h  each t r a i l  becoming a p o t e n t i a l  d i t c h  f o r  c o l l e c t i n g  water and 
concen t ra t i ng  i t  a t  the landing. I t  i s  these concentrat ions o f  
water t h a t  cause t h e  s e r i o u s ~ e r o s i o n  on steep slopes. 

Cable logging systems app l  i e d  on these  same slopes tend  t o  
min imize the  concent ra t ion  o f  water  on the:slope. These systems 
are  most e f f i c i e n t  opera t ing  i n  an u p h i l l  d i r e c t i o n  and the  p a t t e r n  
o f  f lw i s  one of convergence toward- the  top o f  the slope.. Any 
over land f l o w  o f  water tends;.to be d ispersed along the s k i d  t r a i l s .  
r a t h e r - t h a n  concentrated. Furthermore, on these steep slopes, 
cable systems do n o t  genera l l y  d i s t u r b  the s o i l  t o  the same e x t e n t  
as t r a c t o r s .  - 

Logging roads a re  another major source o f  s o i l  d is turbance 
and thus an eros ion  hazard on steep ground. Heavy cu ts  and f i l l s  
a re  a major source o f  e ros ion  unless q u i c k l y  and s a t i s f a c t o r i l y  
re-vegetated a f t e r  cons t ruc t ion .  S ize  o f  c u t s  and f i l l s  a re  a 
func t i on  o f  topography and road width;  the steeper the topography, 
the wider  the  road, the  l a r g e r  the  cu ts  and f i l l s .  Th i s  means road-  
w id ths  should be reduced t o  a minimum I n  steep land and where poss i -  
b l e  a one-way road system should be es tab l ished,  Road drainage a l s o  
c r i t i c a l l y  a f f e c t s  eros ion.  Normally, logg ing  roads are  cons t ruc ted  
w i t h  a s l i g h t  ins lope toward the  bank, necess i ta t i ng  a drainage 
d i t c h  on the  bank s ide.  These d i t ches  are  cross-drained a t  i n t e r v a l s  
by metal c u l v e r t s  i n s t a l l e d  i n  the  road bed s t ruc ture .  Since d i t c h e s  
and culver t -openings a re  on the bank s ide  o f  the road, bank-sloughing 
can f i l l  them du r ing .pe r iods  o f  heavy r a i n  and when t h i s  happens h i g h  
concent ra t ions  o f  water a re  dumped on t o  f i l l  slopes w i t h  heavy 



eros ion resu l t i ng .  Consequently a  h i g h  l e v e l  o f  road design, con- 
s t r u c t i o n  and maintenance i s  des i rab le  i n  steep lands i n  an upslope 
p o s i t i o n  from the Park. 

There s t i  1 1  remains around. the Park about 15 t o  20. years o f  
c u t t i n g  i n  old-growth t imber and thus thousands o f  acres are  yet  
t o  be converted t o  young-growth management. I t  i s  d u r i n g  t h i s  
conversion pe r iod  t h a t  the  t h r e a t  t o  the  Park i n  the  form o f  
accelerated erosion w i l l  l a r g e l y  e x i s t .  Many m i l e s  o f  new roads 
must be b u i l t ,  e s p e c i a l l y  i n  the  lower p o r t i o n s  o f  the  Redwood 
Creek watershed. Old stands w i l l  be c lea r -cu t  and large,  s o i l -  
d i s t u r b i n g  equipment w i  l l 'be employed i n  t h e i  r logging. P o t e n t i a l  
inputs i n t o  the Park o f  s o i l ' a n d  water from new roads and s k i d  t r a i l s  
w i l l  be h igh  dur ing  t h i s  pe r iod .un less  care i s  taken i n  planning, 
const ruc t ing  and main ta in ing  new roads,.and i n  p lann ing and con- 
duct ing :logg.ing ups lope.. f rom t h e , : ~ a r k .  . The techn i  c a l  knowledge i s  
a v a i l a b l e  t o  reduce thes8';:destructivb.:lnputs, . t h e  i n c e n t i v e  must 
be  prbvided . to employ. th ' i ,s- knowledge .over :the, c r i  t i c a l  20-year 
pe r iod  , that,  1!1es' ahead.:.;?:,?' ':<.I' .:.:.;-;:: i. , , . ..... 
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Massive s o i 4 - ! a " h i r ~ r h . i  ides;.bcc& conmilon1 y a long Redwood 
Creek and occas . . . .  i ~ n a l ' : l . , ~ : ~ ~ ~ ; s e w t i ~ ~ e  ...,., i n the  Park.' Re1 a t  i ve l  y  few, 1 i e 
on s  1ope's:iaboire.ithC p:tiyl<.*~dif .lo,. . Y- nputs; -'these'.,s.l.l des '1 a rge l  y  a f f e c t  
the : ecob);cs tenis& h,T*ti&:zP&+ki;s:! , .. . "' ,: :.:. ..: ;: . .  : .: i . . .: , .  . , ' .. . . . .: : ; ' . ;  . ,  
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taking, p,lac~.. ti,&;;iia'*.;js:,:s.!dr= : nh-cohes.i v&., :-coils i stsi ng.  ofi':: 
, .'. 1 obse3 .soi ?I:;:: sai\d; ors rr&@re!~.t'i ig.. A t .  dr ; i\ea r:.':the angle .of repose, m d  > : ..7. > 

the movement- i s  slidin:g,$$p).li,ng o r  f a l l i n g ,  i t  i s  a  co l luv~ ia1: - .s l ide .  
These s l i d e s  are composed':,qf.,individua1 p a r t i c l e s  o f  s o i l  and rock 
mater i  a I : - n d .  ai-e u s u a l l y g - a v i v a t e d . b y  unde:rcutt i n g  (F i  gure 6) .. , 

. , . ,  , ,-,, . , .% .' . ' . . , ,  ;. 
. . .:: . 

I .. . ,  . .. - , ./ y s  st; :~::.,;c:'., ;.. .;.:::fi ; #f. . r; .- - : .  :: . . / ' . '  . . . .. . . 
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~hen . j t he ' -ma te r ie l s  i,s'!,tohesi ve, - cbns i  ~ t . i . h g  o f  masses o f  c l a y - r  i ch 
soi 1 and:rintei-bedded: r'ock;'.:occurri ng. oni,a.>wi de irange.. o f  s  1 ope;;angles, 
andyithei.poyement ?of*.thert sl:.i d i  ng:ma,ss ii,s:.srotati anal.: i r e l a t  i ve t o :  a:.con- 
cave1 shearti ng: s . ~ r f a & e i  i 1 t ~ r i s l ~ a ~ r o t a t i o n a ~ - : s l  ide.; ; These.:sl ides  i a re . - !  
composed~o~f~:large~~b~ocks~of doi.l:~andc:rock ,materials,-wi th:concentr ic 
cracking; i back- t l  1 ted.,surfaceszand .wi th;  trees : a t  t he  ,upper end o f  - 
the-slide: leaning and $ h e n , d a l l i n g  uph i l l  (F igure  7). 

. I _ (  . r 1 e ,-d 3 ; !:, I 

,Where the ma te r ia l  i s  .cohesive, c o n s i s t i n g  o f  l a rge  b locks  o f  
s o i l  and the movement i s  t h a t  o f  a  b l o c k  moving a long a  zone o f  
slope weakness i t 7 i s . a  t r a n s l a t o r y  b l o c k  s l i d e .  These s l i d e s  a r e  
composed of l a rge  b1ocks;of s o i l  and r o c k  m a t e r i a l .  Trees on these 
s l i d e s  o f t e n  remain in  t h e l r  o r i g i n a l  u p r i g h t  p o s i t i o n  o r  may lean:. 
s l  i g h t l y  downhi 11 (Figure 8). 



Figure 6, ~ o l l u v i a l  or  deb.ris s l i d e .  
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Figure 7. Rotat ional  slide. 
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Figure  8. Block slide. 



When the m a t e r i a l  i s  cohesive and the movement i s  a compound 
mot ion composed o f  a t r a i n  o f  r o t a t i o n a l  s l i d e s  t h a t  have ac t i va ted  
moving b locks w i t h  a d d i t i o n a l  r o t a t i o n a l  s l i d e s  developing a t  major 
changes i n  the  slope, i t  i s  a compound s l i d e  and i s  occas iona l ly  
re fe r red  t o  as a land g l a c i e r .  These s l i d e s  cons is t  o f  s o i l  and 
rock  ma te r ia l s  occu r r i ng  on a wide range o f  slope angles, o f t e n  
w i t h  the lower p o r t i o n s  ab le  t o  move on almost ho r i zon ta l  slopes 
because of t he  l a t e r a l  pressure o f .mov lng mate r ia l s  behind i t .  
Trees on these s l i d e s  may be erec t ,  t i l t e d  baclward, o r . t i l t e d  f o r -  
ward, f a l l i n g  upslope a t  t he  beginning o f  the r o t a t i o n a l  po r t i ons  
o f  the  s l i d e  and f a l l i n g  downslope a long  the  t rans la tory '  po r t i ons  
o f  the  s l i d e  (Figure 9 ) .  

was ---, ... l e f t  .+ . . .  In. . ~ .  t he  .-. woods:. .,Some o f ,_ l . t  ended up j n . , t b e  .streams. The 
prdspe.<t~ive: t.o~.tsi~,of removi.ng i f t i i s  debr is ,  as~ lega l ' l y3 -equ i  red, 
f rom streams used by ,-.. , mi.grat . . .:. ..> i ng  , game f Lsh, has en~couraged_~careful  
p r a c t  i ce on the  p.art ,.of ,,?cesponsi b l e ~ b p e r a t o r s  i.i ri .f  tieijr': l ogg i  . . ng o f  



- 
Figure 9. Compound slide. I SLIDEiundercut by - 

Redwood c;. 



stream-side timber, bu t  has not solved the  problem completely. 

D i v e r s i f i e d  product ion f a c i l i t i e s  and expanding wood markets 
f o r  products such as paper and p a r t i c l e  boards has increased u t i l i -  
z a t i o n  o f  low grade logs. As a r e s u l t ,  today, many cut-over  lands 
are  being re-logged i n  order  t o  p i c k  up logs  and p ieces o f  logs 
which e a r l i e r  were l e f t  on the ground as cu l  1 ma te r ia l .  Th is  w i l l  
reduce the amount o f  mater ia l  l e f t  i n  t h e  woods. 

Once old-growth stands have been converted t o  i n t e n s i v e l y  
managed young-growth stands, which w i l l  be charac ter ized by smaller 
logs, less breakage and b e t t e r  u t i l i z a t i o n ,  logging d e b r i s  should 
be a minor source o f  organic matter input .  i n t o  the streams i n  the 
Park. Windthrow inputs  wi 1 1  l a r g e l y  be f rom w i t h i n  the  Park and 
w i l l  need t o  be handled accordingly. 

Flood-Peak f lows as I n p u t s  

Most o f  the a l l u v i a l  f l a t  s o i l  and parent  m a t e r i a l  i n  the  
Park i s  removed du r ing  the r e l a t i v e l y  few occasions -- perhaps two 
o r  three times d u r i n g  a century -- t h a t  f lood-peaks a r e  reached i n  
t h e  adjacent streams. The exception i s  when a s h i f t  * i n  t h e  normal 
channel d i r e c t s  .the stream against a vu lne rab le  p a r t  6f t he  f l a t ,  
such as the sharp. bend i n  Redwood Creek behind which t h e  T a l l  Tree 
f l a t s  developed. : Then each succeeding year l a rge  amdunts o f  mater- 
i a l s  are removed by n-ormal h igh  w i n t e r  , f  lows. 

t - . .' 
I n  contrast; on19 a i e 1 a t i ~ e ' l ~ ; s n k l l  p a r t  o f  t h e  stream bank 

soi  1 and parent m a t e r i a l  removed'f rdm- t he  Park i s  c a r r i e d  o u t  o f  the  
Park dur ing these f lood-peak flows.'. .Much more i n p o r t a n t  i s  the  
cha in  o f  erosiona'l events these ,f<lodd;pe'ak f l m s  i n i t i a t e  on the >. 
adjacent slopes. ; Almost &erywhere'along the str'eams, banks are  
undercut r e s u l t i n g  i n  subsequent c&l lapse,  sending s o i l  and rock  
c rash ing i n t o  the s t  ream-bed below ,even .when the sol 1 and parent  
rock  a re -o f  a , r e l a t i v e l y  s tab le  strudture.: These m a t e r i a l s  a re  
then gradua 1 1 y &ved downstream dur I ng p e r  l ods' o f  normal -peak f 1 ows . 
Where the banks a re  l a r g e l y  formed farom.-old s l ides ,  as a lohg  Red- 
wood Creek, they are  reac t iva ted as they  a'w' utider'c21vt; >-.$k?ii~ o f  
these s l  ides extend hundreds o f  f e e t  and i n  s& cases &en ,thou- 
sands o f  fee t  l ip the  slope and do n o t  come t o  r e s t  agai ri' u h t i l  
c u t t i n g  o f  the base by the stream ceases and the upper p o r t i o n s  
o f  t he  s l i d i n g  mass have reached a d e l i c a t e  e q u i l i b r i u m  on the  
s lope. 

I t  i s important t h a t  the  p rese rva t  ion-manager pr*ot&ct' agai ns t 
f lood-peaks t o  the greates t  ex tent  poss ib le .  Th is  i s  p a ' r t i c u l a r l y  



During the  short  t ime the'gauging s ta t l b -h  has been i n  opera t i on  
a t  Orick, ' t h e  maximum f low o f  Redwood Creek a t  f l o o d  stage has been 
50,000 cubic feet  per second. Presumably f lows o f  t h i s  magnitude 
can be expected about once I n  every hundred years. Whether o r  no t  
logg ing i n  the watershed would increase flood-peak f l ows  a t  c r i t i c a l  
p o i n t s  along Redwood Creek i n  the Park i s  no t  c e r t a i n .  The d i s t r i -  
b u t i o n  o f  logged areas r e l a t i v e  t o  the  l o c a t i o n  o f  these c r i t i c a l  
p o i n t s  could e a s i l y  n u l l i f y  the increase i n  sur face r u n - o f f  t h a t  
can be expected t o  r e s u l t  f rom logging. I t  I s  n o t  unreasonable t o  
expect, f o r  example, t h a t  increased sur face run -o f f  f rom watershed 

important where he has a l l u v i a l  f l a t s  as along Redwood Creek and 
the mouth o f  M i l l  Creek and i n  areas o f  h i g h l y  uns tab le  redwood- 
covered stream bank slopes -- as along the Redwood Creek c o r r i d o r .  
H is  j o b  w i  1 1  be a d i f f i c u l t  one and whatever success he achieves, 
w i l l  depend upon a knowledge o f  the  hydro log ic  c h a r a c t e r i s t i c s  o f  
t he  watersheds w i t h i n  and t r i b u t a r y  t o  the  Park. 

I . . . , , .  . . .  
. . 

For the Redwood Creek watershed these hyd ro log ic  charac ter -  
i s t i c s  are best explained i n  terms o f  a y e a r l y  water  balance f o r  
the  watershed upstream from the gauging s t a t i o n  a t  Or ick.  Th is  
water balance i s  summarized i n  Table 1. The t o t a l  watersheds 
dra ined a t  t h i s  po in t  cover about 180,000 acres (278 square mi les)  
t o  which P r a i r i e  Creek cont r ibu tes  roughly'19,000..ac,res (30 square 
mi les) .  From 1956 t o  1965 the  maximum annual y i e l d  v a r i e d  from 
1,174,000 t o  533,200 acre f e e t  which i s  equ iva len t  t o  an.  average 
depth o f  y i e l d  over the watershed o f  between 79 and 36 ,inches.. . . 

The average depthof  r a i n f a l l  fo r  the per iod var ied between 102 
and 59. inches. The dif ferences between wate'r y i e l d  and r a i n ' f a l l  
a re  a t t r i b u t a b l e  . to evapo-transpl r a t i o n  and intercept ion, ,  losses . . 

which, o f  course, are r e l a t e d  t o  vegeta t ive  cover. I n  t h i s  p a r t i -  
c u l a r  case- th.i s d i f f e ren~e~amoun ts  t o  about ,23 i nchgs. . W'l thout:,,.. . :  
vegetat ion, i nterception:anil':kranspi r a t i o n  losses would d i  s a i p e a i  
and evaporat ion would I nchgase: S tud ies '  I n o t h e r  areas: . i .. . nd i ca te , ;  , . , ,: _, , . 
t h a t  vegetat ion w i l l  .use .abut 20 percent  I n ,  l n t ' e rcep t ion  and 
t ranspir ,at ion.  Thus some'guide:is'available~tothe impact  of:'Gege- 

. , ... - I. ' - . ,. L... . : . . . , : ;:; . .. ,: .. ' 
, . ta't ion. pn water' yields.' i': '::- ' , :  .'.. .. .. . 

. . ., - . . .  
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. T h e  imnediate..;effect:.kf-t imbei haij,kst:.on thel'.-'lkdwood Creek 
, , . . ,-1. ..: .. .. .. .:..,,... .. -I - . . . , .<~  '". 
wai&shed i s ,  ,to i ncreaseeyi i ief : f f & l a ; b : ~ l i i  - increase: i . . 

\ . .  ' 3 . :  . . . - 
however, can' be expected t o  decl i ne once the cur ren t '  perf od o f '  . . .  

accelerated cu t  t l n g  o f  -oldigrowth : i s"compieted. ' : . tandsw, i ' l l  , revege-. 
ta te l  ' a i d  evaporation :.and --I ntercept' lon ' 10sses'~wi'11 "I ncrea'se. '''on'" 
t h e  ... 'we ,. I 1 -managed ,work[ng :.forest.:onl y"about'~'one " o r .  two percent  o'f . 

i t s ,  t o t a l .  ,area i-s cutover ,-each year,, thiis."ttie "lnc-rease i n y i e l d  
due ' t o ' ha rves t i ng  w i  1-1 be '  expected toL :dec l  ine  i n .  the' years ahead. 
U l t i m a t e l y  :y ie ld  should s t a b i l  i z e ' a t  a . . p o l n t -  s l  i g h t l y  above t h a t  
on tie '&at&rshed ..befbre ~~'utt;lng.;bk-ban~;;lll.l. ::: ; i::.:" .. . 

. . _ . . . 
. .  . 



Table 1. Estimated Water Balance f o r  Redwood Creek f o r  a wet 
year and a d r y  year based upon streamflow recorded 
a t  the Or i ck  gauging s t a t i o n  (1956-1964). 

HYDROLOGIC COMPONENT WET YEAR DRY YEAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Water Y i e l d  79" 36" 

Est imated ~ o s s e s  23" 23" 
(Evapo-t ransp i r a t  i on 
and ~ n t e r c e p t  ion) 

Est imated P r e c i p i t a t i o n  10211 59' ' 
(Average ove r the  
Watershed) 

Recorded P r e c i p i t a t i o n  

p r a i r i e  Creek - - ,  97.8" 46.3" 

 ores st Glen a . ,- , 1  1 O2.5lt 36.611 
. a  . . . .  

< a  ' I : I  .I . 



p o i n t s  near the  Park would get water o f f  the  land more q u i c k l y  and 
past  c r i t i c a l  po in ts  i n  the Park before f l ood  waters from f u r t h e r  
upstream a r r i ved .  

Low-flows as w e l l  as high-f lows which occur seasonally a re  an 
outs tand ing feature,  o f  the .hyd,rology o f  the Redwood Creek watershed. 
E igh ty  percent  o f  t h e . y e a r l y  p r e c i p i t a t i o n  occurs between November 1 
and Apr i  1 30 and most o f  the stream-flow i s  concentrated i n  the  
w i n t e r  and spr ing months. Thereafter, the f l o w  drops o f f  sharply.  
BY  l a t e  summer i t  may be as low as.10 cubic f e e t  per  second. 

For  the  M i  1 1  Creek watershed .there are  no t  enough data avai  l- 
able .-for- developing a. y e a r l y  water balance. Speaking i n  general 
terms, however, i t  should be s i m i l a r  t o . t h a t  described f o r  Redwood 
Creek, b u t  w i t h  less  0 f . a  tendency toward low f lows. I n  wet years 
p rec ip i . t a t i on .  should average around 100 inches ove'r the watershed; 
evapb-transpi r a t  i o n  and i n t e r c e p t  ion l o s s e s  shou1.d b e  around 20 inches, 
and water  y i e l d  as stream-flow should.be around 80 inches. I n  d r y  
years 'the precip.1 t a t  i o n  should average around 50 i nches and s ince 
evapo- t'r.ansp i ra,t  i on 'and L i  n tercept  l on 1 osses .wi 1 1 be about the  same 
as. . i n .  wet years ,., water.';yi:e.ld as stream-f-low :should be ,,around, .30 
inches. ,::Dry. years- we.can assume wi 1.1 :be .less -severe owMi  1 1  Creek 
than on. Redwood C:reek"'betause o f  I ts.--proximi t y  i t o  the coast.. . . .  

5:-:,.<:::;.-.,.; ; < . . . . . . .  .... .,;;: .... ;.;E,r;,fi.;-; ;:,,:.., . : . . .  , : .  . : a  j2-, :, . , . .  , . . . . 

.-;Mi 1:l::Creek: ~bec.a~sekof  .-i.ts. ;deeply n c i  sed: channel ..i t i  :.$he Park 
. . .  shou4;d ;.be-:ab1 e~:to.;handile~fl 'bod~pe~k .:flows: w i  t h  :less d i : f f . icu l  t y  than 

Redwood; :C ree.k.; :i:€xcep'ti for':~;the :.upp@r ;.one-ha1 f ;mi l e  o f  low ~:alI: luvi,al - -  

s'obla-$S t h e  P a r k  a1ohgrittie kceek, the. deep:channe 1 between .~i:gh : : 

Terira2e- s-oi..l.s' shoul.d:&aR&?+the i ~ ; a  rk :;re Lal i:ve.l.y i k i n e  .f r q  . . 
when :f lood-.peak.:$;l wowsl'td&e;l-pp; 3rom ithe.' M i  .l.l .$-reek drainage. .: .. : . :: ...- 

:;,ti :(:,-! 9:!<,:,! c:' ?.G?>V, ~~:;j'$.;::$:$;::, ',,,; >.,+ , . ;;..;gq t.:. ; , ,;:;.; ,; I , . 

..:.A :+t ream, ..gaugi.ng-.s.ta%io;n.  should be -;I n s t a  1-led ,on., M I  1.1. .Creek . ..... 

y j  ust:. above the *S tou t,~G:rove, ii-.?.,..order: :..that:: i nforma ti on , t h a t  .my ,be ' , 
,me.eded ;:i n?:ther;f u t u  re;,? .iln ?maki ng :management dec i s ions . regard i ng t h  i s 
waters:hed ,.and ::.i..ts. :;pe,rformance., ,wi-1 1: be..,.avai 1 able. . .  . . 

, . 
, , , ..<.. , , j ...... . : .. ..>,.. .-.q:-.- -<..:::...' ...-. :..“:..: . . .  - .  
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Clays, s i  I t s ,  sands, gravels, rocks and bd"i;de& c o n s t i t u t e  ; 
the  stream c a r r i e d  sediment input .  These mate r ia l s  are c a r r i e d  
e i  t h e r  in  suspens ipn  ::or, %..,are r o l  led  o r  ,bounced .along the s t  ream bed 
by . the :..force generated by the f . lowing water. ~ x c e ~ t  f o r  t he  f i n e l y  
suspended.clays and?>..si., l t~, ,:these mater ia ls  . a r e  l a rge ly  moved i n t o  . :  
and/or - through the  Pa'rk :duri,ng ..periods o f  h i g h  w in ter  . f lows. . The 
amount , o f .  .suspended materi,a.l :!is p a r t i c u l a r l y '  important  because. i t 
increases- !the buoyancy ,of: the  rheavi e r  mater i  a1 s c a r r i e d  by  the. 
s t  ream .ahd :the: r a t e  :at ;whl.ch .:.they can.  be moved. . As the dens i t y  o f  



suspended mater ia l  i s  increased, even b i g  boulders can be read i l y  
moved along the stream bed. As stream f low subsides, these sedi- 
ments are deposited. Small deposits have l i t t l e  impact on the 
stream ecosystems. Large deposits can change the d i r e c t i o n  o f  the 
channel but probably more important, they can raise the bed o f  the 
streams, thus exposing unstable slopes -- previously sa fe ly  out  o f  
reach o f  the win ter  peak f lows -- t o  extensive undercutt ing and the 
erosional chain o f  events described i n  the l a s t  section. 

The amount of sediment enter ing the Park from bank-cutt ing and 
land slippage i s  re la ted  t o  the type o f  s o i l s  found i n  the watershed 
and t h e i r  r e l a t i ve  amounts. The general pa t te rn  o f  land slippage 
along Redwood Creek i s one o f  compound s 1 i des o f  the type shown 
i n  Figure 9, invo lv ing  Atwel l  and associated so i l s .  The Atwel l  
soi 1 s form on deeply weathered metarnorphi c and sedimentary rocks -- 
general ly  f i ne l y  f rac tured.  Rock weathering takes place under 
reducing condi t ions w i t h  large amounts o f  seepage water present and 
the s o i l  that  develops i s  h igh i n  c l ay  content. Redwood Creek has 
cu t  deeply i n t o  these materials.andLbyr t h i s  ac t ion has ac t i va ted  
s l ides .  usual ly  the Atwel l  s o i l s  4are.closely associated w i t h  the 
shearing act ion t ha t  has taken place i n  the  faul t .zone, along which 
Redwood Creek runs f o r  most $ o f  , i t s  length. Consequently -they are 
found bordering frimnedi,,ate 1y.-upon *the .creek, o f t en  extending' up the 
slope f o r  a quarter t o  a hal f -mi le.  Occasionally large compound 
s l  ides involve .Atwe11 parent materia4 s ?-- no t  v i s i b l e  :on :the sur- 
face -9 that  extend -under more :stabde l:50i41 types causing cthemtto 
a1 so bs1 i d e . ~ . ~  Consequently ~not~cal1~cg;reas'-wi t h  h igh sediment 3 riput *. 
poten6ial can ,be Jident:itf i ed  .by& s ihp le  rev1 ew of. the 'Soiil: 'Vegeta- 
t ion'5urvey maps+.y(6)si NeveithC1ess;~tb ~5b ta i - h  'scmk.ceSt iniate ohehe . 
magni tude of these :+stenti a1 se'diment inputs  bfrom 'the'medhmd Creek 
watershed upstream from the Park, we used these maps to  determine 
the r e l a t  i ve amount's 'of ~ t w e  1.1. Brid ~ A t w e ~ l l  -Masterson-Hugo stomp lex, 
Yorkvi 1 le', High Terrace: ~ a s t e f s o n j " ~ u g d  and Low Terrace sol?ls along 
a' 42.5 , m i  l e  sect ion o f  t h e  creekXhanne1 ,between the hpstream '1 l m l  t s  
of the Park and where!) t leaves' ttie;Sl.x:Riverg ~ a t i o n a l  'For'est i n  
the Snow Camp area below Board Camp Lookout. We t a l l i e d  the s o i l  
types present on Soi 1 Vegetation Survey Quadrangels 1 lC2, 11C3, 
2681, 2684, 26A3, and ';26D2 b n  both !s-i des of Yht5i~st ream channel a t  
approximately quarter-mi l e  in terva ls .  (6) The resu l ts  o f  t h i s  t a l  l y  - _ 6 .  

are 'tab'ulated i r i ~ a b l e '  2. ! 2 2 -  ; ? i T . ~ . . - - (  , , , ! , .= ,.;- ; a' 
i r >  1 , i t  : . : 5 , - '  .-;Lo - I , i  ' ~ t 5 3 - l  

Based on t h i s  survey, there are 28 m i  l es  o f  bank-length' capa- 
b l e  o f  ac t i ve ly  feeding mater ia l  ' i n t o  the creek from-compound-slides. 
These mater ia ls w i l l  come from the blue-grey Atwell  and tYorkvi l le 
s o i l s  -- the  s o i l s  t h a t  g ive the cha rac te r i s t i c  grey co lo r  to  Red- 
wood Creek. Mainly, t h e i  r con t r ibu t ion  wi 11. be t o  the suspended 
sediment load. Some rocks i n  the s l9d ing mass may be solid.enough, 
however, t o  add t o  the bed load.- There are 12 miles of:bank-length 



Table 2. S o i l  Types along 42.5 m i les  o f  Redwood Creek from the 
Redwood National Park boundary t o  t h e  s i x  R ivers  
Nat ional  Forest i n  the  Snow Camp Area. 

SOIL TYPE POTENTIAL  MILES^ PERCENT 
SEDIMENT OF 0 F 

, . I NP.UT BANK DISTANCE 

Atwel l  (823) o r  -Very h i gh (compound 28 ..o 33.0 
Atwe l l  complex w i t h  
Maste rson o r  Hugo 

Yorkvi 1 l e  (752) Very h i g h  (compound 

1 ands 1 i des) 

HighTer race  (400) Moderate (debr is  
s l i d e s  and bank 
c u t t i n g )  

Masterson (821) Moderate t o  low 33.8 39.7 
(b lock  s l i d e s  i f  d i p  
o f  s c h i s t  i s  downslope 
toward creek) 

~ u g o .  .'(81.2).,. . . . , .  :; Low.'$o;.mode i a  te '  . . . . . . .  .8.5 . . ~o .o  
-,:,,.::. ..:, ::. : . . . . :  :(debr,j,~.,,:~-s.l. ides . i f ,.r.: . --: ? -  . : .: . ,  . . , I ;  I . . . . . . . . . . .  . . . . . . .  . ,, . :  . : 

. . . . .  .. . . . . .  
!,, ..,; .<....;, :..,?:;.;.'. . . .  -: ....*.cb :...>.,:;qr .... .,.: :: I'I': 

...:.:! ,> 3.,s,..; ;,,: : ;.sl opei;;'i.'ji:'ste&p :or' &; ,...;. .... , .. . . . . . . . . .  . . . . .  . ... . . . .  ..).. _ : ,  i : . .  . . : . .  . ... . . . . .  
: vege ta t  i.on - i s  removed) . . . . . . . . . . . .  . . .  

1 -.; >. :. i.: . , . ,. ,,; i:!!,, :.t; -. ' , . :. . . 

~ecen ' t  A1 iuv f  um . .L& (unless .bank 2.0 2.3 
Low . ~ e  rrace' '(200) . - -,- c u t i  l.ng :.occu rs) 

. . .  , . . . . . . .  . I , . .  ., :;;:-:;. ;;,,'+.; :, . . 
. . . .  . . . . .  . . . . . .  I : . . . : % '  . : , :  . . . .  . . . . 

1' Each hi l e  o f  creek was, ;onki dered t o  have t w o  m i  l e s  6f 'bank. . < 



o f  High Terrace s o i l s  capable o f  con t r i bu t i ng  t o  the  bed load 
where any undercu t t ing  o f  t he  bank occurs. These te r races  are made 
up o f  cobb le  and rock from o l d  creek-borne deposi ts  l e f t  stranded 
we1 1 above the cur ren t  grade o f  the creek. There are 42.3 mi l e s  
o f  moderate ly  s tab le  bank-length where Masterson and Hugo s o i l s  
1 i ne  the  creek. However, about h a l f  o f  these soi 1s r e s t  on slopes 
g rea te r  than 50 percent and a re  thus po ten t i a l  sources of increased 
sediment i npu ts  if poor land management i s  p rac t iced.  Where they 
a re  a l lowed t o  erode, t h e i r  c o n t r i b u t i o n  w i l l  be most ly  t o  the bed 
load. There are 2 mi les  o f  s t a b l e  bank-length composed o f  recent  
a l l u v i a l  deposi ts ;  where they erode, they w i l l  a l s o  c o n t r i b u t e  
l a r g e l y  t o  the bed load. 

Thus on Redwood Creek.,: i n  t h a t  pa r t  o f .  the watershed l y i n g  
upstream f rom the Park, 34 percent  o f  the-bank d is tance cons i s t s  
o f  h i g h l y  e ros i ve  s o i l s  which a re  the major source o f  the  sediment 
load c a r r i e d  by the creek today. F i f t y - two  percent  o f  the bank d i s -  
tance c o n s i s t s  o f  moderately s tab le  s o i l s  under na tu ra l  cond i t i ons  
b u t  which cou ld  become areas o f  accelerated eros ion  i f  the land sur -  
face i s  d is tu rbed:  Poor road l o c a t i o n  and f a u l t y  d i v e r s i o n  o f  sur-  
face r u n o f f  waters could supp ly  t h i s  disturbance. Fourteen percent  
o f  t he  bank d is tance cons i s t s  o f  moderately s t a b l e  s o i l s ,  p rov ided 
the  grade o f  the creek i s  n o t  d r a s t i c a l l y  a l t e r e d  and bank c u t t i n g  
i s  h e l d  t o  a minimum. Only 2 percent o f  the bank d is tance can be 
considered s t a b l e  bu t  even the re  bank c u t t i n g  i s  a p o t e n t i a l  source 
o f  sediment input .  

M i l l  Creek d i 7 f e r s  markedly from Redwood Creek i n  the composi- 
t i on  of t h e  so i  1s found a long i t s  banks upstream from the Park. 
Unl i ke the  banks o f  Redwood Creek which are a c t i v e l y  adding sedi - 
ment ove r  much o f  t h e i r  lehgth,  through the a c t i o n  o f  compound land- 
s l i d e s ,  t h e  banks o f  M i  11  Creek are r e l a t i v e l y  s tab le .  

I n  o r d e r  t o  ob ta in  a measure o f  po ten t i a l  sediment i npu ts  f rom 
the  M i  11 Creek watershed upstream from the Park, we t a l l  i e d  a t  
qua r te r  m i l e  i n te rva l s ,  s o i l s  a long a 14 m i le  s t r e t c h  o f  M i l l  Creek 
t h a t  appeared on S o i l  Vegetat ion Survey Quadrangles 9Dl,.gD2, 9A3 
and 9A4. The r e s u l t s  o f  t h i s  t a l l y  are tabulated i n  Table 3. - 
Based o n  t h i s  survey approximately 60 percent o f  t he  bank-length 
c o n s i s t s  o f  low l y i n g  g e n t l y  s lop ing  a l l u v i a l ' s o i  1s which have a low 
p o t e n t i a l  sediment input  except where bank c u t t i n g  occurs. Another 
14 pe rcen t  o f  the bank-length o f f e r  moderate t o  low p o t e n t i a l  sed i -  

ment i n p u t .  Only 2 percent o f  the bank-length i s  a c t i v e l y  f eed ing  
m a t e r i a l  i n t o  the creek from compound s l i des  b u t  24 percent o f  t h e  
bank- length cons is t  o f  s o i l  l y i n g  on very steep slopes -- a t  o r  
above t h e  angle of repose -- t h a t  have a h igh  p o t e n t i a l  sediment 

, i n p u t  i f  d is tu rbed.  



  able 3. ' .  ~ o i l ' ~ ~ ~ e s  along 14 mi les o f  M i l l  Creek, upstream from 
the  Jededi ah Sml t h  Park boundaries. 

SOIL TYPE :.POTENTIAL 
SEDIMENT 
INPUT 

HI L E S ~ '  PERCENT 
OF 0 F 
BANK .DISTANCE 

Recent A l luv ium Low (unless bank 17.0 60.6 
Low Terrace (200) - c u t t  I ng occurs) 

Hugo s o i l s ,  on steep High (due t o  steep 6.7 24.2 
slopes (812) slopes i n  t h i s  water- 

_, - shed which 1 f undercut 
w i l l '  produce debr l  s 
s l  ides) 

Low' . . . - ' 2 ' 5  
, , I . . '  

8.9 
. . . . . . . . . . . . . .  . . . . . . 

( , : .  . 
Hi: i+bo" n& -:;$6 2, : Low : to +a .&. :: ..8 ,'.. 

. . . . . .  . . . .  . . . . . . . .  . , : : ., , ~ ' ?  .:: ' ' 
' . 2 .  . . . 

2.7 . . 
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1' Each tnl l,e o f ,  creek was cons1 dered t o  have two mi l e s  o f  bank. 
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I n  a d d i t i o n  t o  determining the  percentage o f  each s o i l  along 
M i l l  Creek, we examined the d i s t r i b u t i o n  o f  s o i l s  i n  the watershed 
by running t ransects  a t  m i  l e  i n t e r v a l s  across ~ o i  1 Vegetation 
Quadrangles 9D1, 9D2, 9A3 and 9A4 and t a l  l y i n g  the  soi 1 in tersected 
a long each t ransect  a t  qua r te r  mi l e  i n t e r v a l s .  The resu l ts  o f  
t h i s  t a l  l y  a re  tabu la ted i n '  Table 4. .Based on t h i s  survey about 
73 percent o f  the watershed i s  covered by s o i l s  w i t h  moderate o r  
low po ten t ' i a l  sediment input .  The remaining 23 percent  of the water- 
shed i s  covered w i t h . s o i l s  w i t h  a h i g h  p o t e n t i a l  sediment input.  

Sediment inputs  i n t o  P r a i r i e  Creek could se.r iously damage the  
spawning r i f f l e s  that 'now handle most of the Chinook salmon and 
Cut - th roat  t r o u t  spawning i n  the Redwood Creek drainage. Po ten t ia l  
sediment i npu ts  can come from Lost  Man Creek and Skitnk cabbage Creek. 
Lost Man Creek h'as i t s  awn watershed -- p a r t  o f  which i s  i n  the Park -- 
and near i t s  mouth i s  jo ined. 'by May Creek,and L i t t l e  Lost Man Creek -- 

. . . .  
which l i e s  e n t i r e l y  w i th in " th 'e 'Pa rk .  

P o t e n t i a l  sediment i npu ts  i n t o  Lost Man Creek from,May Creek 
i s  low. Over the  western t h i r d  of i t s  area the May Creek watershed . . 

i s  dominated by Empire s o i l s  developed from deep sandy marine and 
o l d  dune deposi t s .  Over the  ' eas te rn  two-thi,rds o f  i t s  .area, in,  t h e  
headwaters o f  the creek,   el bourne s6 i  I s  prevai  1 .wi t h  s ibpes  ranging 
from 30-70 percent.  Both o f ' t h e s e  s o i l s  o f f e r  'low t o  moderate poten- 
t i  a1 :sediment i.nputs. .The i,s,te,~~,.2s~l,op,es .:inyedi ate1 y along , -.. ::the . . ea,qte.rn 
r i d g e  of the  watershed can be expected i r c f : u r n i  sh the  greatest poten- 
t i a l  sediment input .  The f u t u r e  problems i n  t h i s  watershed i n  terms 
o f  i t s  ;potential, sediment . i npu f , , y~ i ' l l  b,e:.thqsq associ,ate_d w i t h  the  . . -. . .. . ,,* . 

new freeway, w h i t h i n  a l l  p r o b a b i l i t y  w i l l  be routed-up May creek 
a.nd acras.s-' Its. *."iibrthe'rn' hea.dQat J?"?"?"?"?"Thi.s ' f  ' - ay .could have-a' v e r y  
h i g h  p o t e n t i a l  sediment inpu.t.- . .: - 

, , - {  I i ' a?- -!. :. - < .  

P o t e n t i a l  sediment i npu ts  i n t o  Lost  Man creek from i t s  i n  
watershed i s  f a i r l y  high. The lower western two- th i rds  o f  i t s  
watershed i s  no t  steep and i s  covered main ly  w i t h  Melbourne s o i l s  
w i t h  .a moderate p o t e n t i a l  sediment input .  The upper eastern t h i r d  
o f  the  watershed i s  steep and i s  l a r g e l y  covered w i t h  a.Hugo-Mel- 
bourne s o i l  complex w i t h  a h i g h  p o t e n t i a l  sediment input .  The n o r t h  
f o r k  of Lost  Man Creek a l s o  t rave rses  a considerable area o f  gen t l y  . , 
s lop ing  Empi r e  soi  1 be fore  heading up i n  a steep s lope covered w i t h  
Hely s o i l s  which a l s o  has a h i g h  p o t e n t i a l  sediment input .  These 
Hely s o i l s  a re  developed on the  s o f t  sand and grave l  deposits o f  
an o l d  r i v e r  bed which was l e f t  perched on r idge tops fo l lowing 
the Coast Range u p l i f t .  Genera l ly  t h e  deep beds of the  mater ia l  
on which t h i s  s o i l  forms a re  permeable t o  water and surface runoff, 
unless concentrated by roads o r  s k i d  t r a i l s .  Deep seated slumps 
i n  the steep sandy deposi ts  may occur, however, where c lay  seams 
form zones o f  weakness. 



Deep  elb bourne, Hugo Moderate t o  s l  i gh t  (unless 
and Josephine s o i l s  ,surface runof f  i s  concen- 
on moderately steep t ra ted;  then i s  subject t o  
s lopes (30-50%) . deep gu l l y-i ng) 

Table 4. D i s t r i b u t i o n  o f  So i l s  i n  the M i  1 1  Creek Watershed 

SOIL TYPE POTENTIAL 
SEDIMENT 
I NP UT 

PERCENT 
OF 
WATERSHED 

Deep Melbourne and S l i g h t  
Josephine sol 1s on 
gent le slopes 
( less than 30%). 

So i l s  on recent S l  i gh t  
a l l u v i a l  f l a t s  
(near1,y f l a t ) .  

Deep Emp i re soi 1 S l  i g h t  (unless surface 8.0 
on gent le slopes runoff i s concentrated; 
( less  than 30%). then i s  subject  t o  deep 

i$l~r n9) 

Moderately deep, 
stony Melbourne, 
Hugo, Josephine 
and Orick sol  1s 
on steep slopes 
(50-70%) . 
Shallow, very stony 
Hugo s o i l s  on very 
steep slopes 
(greater than 70%). 

~ i ~ ( - ( " h e n  cover  i s  
severely disturbed; 
and su r f  ace .runoff i s 
concent rated) 

H i  gh (subject  t o  loose 
debr is  s l ides,  and 
severe g u l l y i n g  i n  sk i d  
t r a i  1s) 



I n  order t o  ob ta in  a measure o f  the p o t e n t i a l  sediment i n p u t  
i n t o  Lost Man Creek -- a large p a r t  o f  which w i  1 1  come f rom w i t h i n  
the  Park -- we t a l l i e d  a t  quar ter  m i l e  i n t e r v a l s ,  a long a 63 m i l e  
s t r e t c h  of the creek, s t a r t i n g  a t  i t s  j unc tu re  w i t h  P r a i r i e  Creek, 
t h e  r e l a t i v e  amounts o f  Low Terrace, Empire, Melbourne and Hugo 
s o i  1 s t ha t  appeared on Soi 1 Vegetat ion Survey Quadrangles 10144 and 
1183. The r e s u l t s  o f  t h i s  t a l l y  a re  tabu la ted  i n  Table 5. Based 
on t h i s  survey, there are 10 mi les  o f  bank-length a long wh ich  poten- 
t i a l  sediment input  i s  l o w  and 3 m i l es  o f  bank-length a long which 
p o t e n t i a l  sediment input  i s  very high. A la rge  p r o p o r t i o n  o f  the 
bank-length o f  Lost Man Creek i s  a long g e n t l y  s lop ing  a l l u v i a l  
f l a t s  i nvo l v ing  the western two-th i rds o f  the Creek. Presumably, 
i n  t h i s  distance, sediment o r i g i n a t i n g  from the steep Hugo s o i l s ,  
may be trapped before reaching Pra i  r i e  Creek. 

I n  summary the p o t e n t i a l  sediment i npu t  i n t o  P r a i r i e  Creek 
f rom Lost Man Creek i s  low but  could be h i g h  i f  proper  s teps  t o  
c o n t r o l  i t  are no t  taken dur ing and f o l l o w i n g  freeway cons t ruc t i on .  

Po ten t i a l  sediment inputs from Skunk Cabbage Creek which 
d ra ins  i n t o  P r a i r i e  Creek from the west i s  low. The v a l l e y  o f  t h i s  
creek i s  unusual i n  t h a t  i t  was probably an o l d  o u t l e t  t o  t h e  sea 
f o r  Redwood Creek. Skunk Cabbage Creek now f lows i n  a reverse  
d i r e c t i o n  t o  the east  w i t h  very l i t t l e  g rad ien t .  I f  t h e r e  i s  any 
s i g n i f i c a n t  amount o f  sediment i npu t  i n t o  t h i s  creek, i t  w i l l  
probably remain l a r g e l y  i n  the creek'channel and w i  1 1  n o t  move 
i n t o  P r a i r i e  Creek except over a lobg p e r i o d  o f  time. 

' 



Table 5 .  S o i l  Types along 6.5 m i les  o f  Lost Man Creek and 
Tr ibu tar ies .  

SOIL TYPE EROSION MI LESL' PERCENT 
SOURCE OF OF 
POTENTIAL BANK D I  STANCE 

Recent Al luv ium Low (except where 3.5 26.9 , 

Low Terrace (200) bank c u t t  i ng..occurs) ' 

Empi re (920) Moderate (subject t o  3.5 26.9 
bank caving and deep . 

. . .  gu l l y ing )  
. . 

. , 

Melbourne and Low. t o  mode r e  t e  3 23.1 : ;  

Hugo (30-50% 
1 opes) .- .: . : . , . . , . . . . . . . .  , . . . .  . . . .  . . . . . . .  .... . . .  

-! :..... : .> .. - , , ',: , > . . >,:-!. ; . 
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MANAGEMENT PRACTICES ON ADJACENT LANDS AFFECTING 
THE MAGNITUDE OF POTENTIALLY DESTRUCTIVE INPUTS 

The magnitude o f  d e s t r u c t i v e  inputs reaching the Park i s  i n  p a r t  
r e l a t e d  t o  the management p rac t i ced  on the surrounding lands. These 
p r a c t i c e s  i n  t u r n  are in f luenced by the c h a r a c t e r i s t i c s  o f  the i n d i -  
v idua l  ownerships. 

I n d u s t r i  a1 Forest Ownerships 

The lands surrounding the  Park are dominated by four major '  
i ndust r i  a1 owners -- Arcata Nat ional  Corporation, Georgia-Paci f i c  
Corporat ion,  R e l l i m  Redwood Company and Simpson Timber Company. 
Th is  group occupies 80 percent  o f  the t o t a l  1 inea l  boundary o f  t h e  
Park, w h i l e  the  remainder i s  d i v ided  betweencthe United States 
Fores t  Serv ice and miscel laneous small owners. The loca t ion  and 
general  s i g n i f i c a n c e ' o f  these owners are described below. 

. . 
$ 8 .. 

Arcata  National Corporat ion i s  the smallest o f  the owners i n  
terms o f  t o t a l  acreage. I t s  lands and t h e i r  management, however 
a re  h i g h l y  c r i t i c a l  from the  viewpoint of 'preservat ion ofythe: ,, . 
southern p o r t i o n  of the  Park; I t  shares s l i g h t l y  less tbhn.25 per-  
cent  o f  the  Park boundary*) which i s  next t o  . t he  la rgest  amoung-of 
comnon boundary held by any o f  the?owners..i?Even more s i g n i f i c a n t ,  
i t  owns major po r t i ons  o f  the,.watershed of.,-May Creek and Lost  Man 
Creek as we1 1 as the  eas t  ,sJope o f  -~e'dwood,~reek nor th  o f  Counts 
Hi 11 P r a i r i e .  z9k : 1~ 2 .a'+,,:< 

I 
; 5:- 

Much o f  t h i s  co rpo ra t i on ' s  ownershlp' is i n  an upslope p o s i t i o n  
re la t i - ve  to--Park.-lands- and - h i g h l y  important-'because-of .the - p o t e n t i a l  
i n p u t s  i t  can generate. The la rgest  p o r t i o n  o f  i t s  remaining o l d  
growth stands are  concentrated i n  the Redwood Creek watershed west 
of t h e  Bald H i l l s  Roadsand n o r t h  of:Coun.ts H i l l  P r a i r i e .  'The corn-' 
pany has p lans t o  cut-over  these stands dur ing  the next 14 year 
per iod.  

Georqia-Paci f ic  Corpora t ion  i s  the second la rges t  owner i n  
terms o f  t o t a l  acreage. I t  shares about 13 percent o f  the  Park  
boundary. I t s  lands-border on the southwest o f  the Park and inc lude  
major p o r t i o n s  of the  watersheds o f  McArthur, Elam,Bond, For ty - four ,  
McDonald and Bridge Creeks as w e l l  as the west slope o f  Redwood 
Creek above the Park. W i th  the  exception o f  several f i nge rs  of  
uncut o r  p a r t i a l l y  c u t  t imber which remain i n  the steeper p o r t i o n s  
o f  McArthur, Bond, Fo r t y - fou r  and McDonald Creek, stands northwest 
o f  Br idge Creek have been c u t  and substant ia l  progress as been 
made i n  conver t ing  them t o  t h r i f t y  young-growth stands. ? lo )  



The la rges t '  b.1oc.k of old-growth t h i  s corporat i .on has i n  the 
v i c i n i t y  o f  the Park -- about 2500 acres -- l i e s  i n  the  Bridge 
Creek area. 

e l l i m  Redwood Company i s  next t o  the smal les t  owner i n  terms 
o f  t o t a l  acreage. I t  shares about 15 percent of the Park boundary. 
I t s  lands border the east  boundary of the ,De l  Norte u n i t  and the  
south.boundary o f  the i Jeded iah .~mi th  un i t .  I t  owns near l y  a l l  the  
upstream por t i ons  of M i 1 1  ' c reek  and thus the p o l i c i e s  and p rac t i ces  
o f  management on these. la.nds d i r e c t l y  a f f e c t  t h e  character  and . '  

behavior o f  t h i s  important  stream. 

Thi s company has a round  4,000 acres o f  uncut 01  d-growth t imber 
most o f  which 1 i es  on- the south boundary o f  Jedediah S m i t h  S ta te  
Park and t o  the 'north ' o f .  the main east-west drainage of M i  1 1  Creek. 

. . . . . .  
. . .  :. . . 

. . > . .  - S im~sor i  ~ i m b e r ' C & n $ k n y i s  ... t h e  la rgest  o f  theowners  i n  terms 
o f  . t o ta ' l  acreage. I t  . 2 s , h a r e ~ ' : . ~ ~ e  r '  25 perc i in t '  o f  : the  .'Park 'bbundh'l'q. 
I t s  lands border much o'f ' the.'east sideho'f the Park"but  it- hag' nb 
la rge areas o f  uncut o ld-growth i n  the v i , c i n i t y  o f  the Park. From 
the, v iewpoint  r - . o f  .Park:maiiragenient- the most c r i  t i c a l  o f  these lands 
a re ., tho'je.9td upper ~ ~ ~ G j ~ b ~ ~ ~ s f ~ ~ k " ~ ~ ~ t h 5 ; i j f ~ 3 ~ ~ h ~ ' .  ' Ih.:it)i'i.s a j=a 
t h i  s:-cdiirpahy'~ s ,  land ma+.~&,eht p iact  i=gst\;ri 1 l - h i " k  a: a i  +=kt$ynf ju-' :  

. . 
ence. o";the? i&di,m&nt'.:~:oaa$,b~ i the  c're=k;r.jr;!r ? ... 
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Gpe,:.~Redwojod creek, watersheds.   hey .affect :the .Park on1 y :thr'ough : 

sediment, .i nputs, i n t o  Redwqod Creek. Most o f  these' ranch. and . farm 
~hol.dirigs~-ci:nc1 ude .both n a t u r a l  grasslands.-and - f o r e s t s . .  .-'The :$ i i ' nc ipa l  
lon$;tei@-crop i:s " forage "whi.cti . i s  marketed . a s  meat o r  w o l  . ' !Timber 
has $ee$:ti8ndled: ......... mai i l y  &a&-:a :;.oile-t ime crop 'where o n c e  the  'merchantab 1 e . ' .  
t ;&g&.ih@ve , :beencut  '.a" :a'ftmpt i s m a d e t o  l o n v e r f ' t h ~  ' 1  and t 6  g i a s s  
o rb r& js~ ' :$ i ;~du~ t i ' o " .  = c ~ i e " e ; t h i  s c o n ~ ~ ~ ~ i o n  ' 1  s :  bo th?d( f f  i . . .  . . .  , . '  
and :,.&pef"gi;\ie t.hs.;ft;f&ggg= ;:And .piodl,~~t:;~utp~t ': ,,a l,"es : , h a ~ ~ ~ i . i ~ . t  !,. ,, .. 
. . .  >,..;; ! ..<; i;;, 4 %(>:-- .,., : .  ;,, . . :  . . . . . . . .  . . . . . . . . . . .  . .  . . . .  . . .  ... . . . . . .  . . . .  . . . . . . . : . . .  . . . . . . . .  . C . _  ' .  , '  
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j u s t i f i e d  the f u l l  investment requ i red  t o  f u l l y  achieve the  con- 
ve,rsion. Consequently many o f  these converted lands are now i n  
an eros ive  condi t ion.  

Government Owne r s h i  p 

The S ix  Rivers National Forest i s  the o n l y  s i g n i f i c a n t  govern- 
ment ownership adjacent t o  the Park. Approximately f i v e  m i  l e s  o f  
boundary are shared along the southeastern corner  o f  t he  Jedediah 
Smith u n i t .  This land i s  near ly  a l l  i n  a downslope p o s i t i o n  r e l a -  
t i v e  t o  the Park. Consequently, e ros ion  and o t h e r  water borne inpu ts  
are not  a problem. The area has a f a i r l y  h i g h  f i r e  p o t e n t i a l ,  how- 
ever, because much o f  i t  i s  covered w i t h  s o i l s  o f  low f e r t i l i t y  and 
i n  places support f a i r l y  dense stands o f  brush. The f i r e  problem 
i s  i n t e n s i f i e d  by the f a c t  t h a t  the  land i s  c u r r e n t l y  managed p r i -  
m a r i l y  f o r  watershed and w i l d l i f e ,  which are ex tens ive  uses from the  
viewpoint o f  the Forest Service, and land on which a h i g h  l e v e l  of 
f i r e  p ro tec t i on  normally cannot be j u s t i f i e d .  

Also included i n  the boundaries o f  the , -S ix  R ivers  Na t iona l  
Forest  are por t ions  of the f a r  upstream,reaches o f  t he  Redwood 
Creek watershed. There are p o t e n t i a l  sediment i nputs f rom these 
lands but  we have not  attempted t o  eyaluate .them i n  thi,s study. 

1 6  ( 2rj ;':4 7c. , I  

, Ownership,,~haracteristics Whjch-Af fec t  . .: +.. 

! I J-,Land~Manggemenf;~o,tj c i es ; .%,, , 
.* 2 . > G ' $ < f > ?  . ,> , , ;  c, < , I  . +<. - 

There are some basic and comon c h a r a c t e r i s t i c s  of  landowners 
which -a f fec t  t h e i  r ,management p rac t i ces  and thus the  charac ter  and 
magnitude o f  p o t e n t i a l  inputs i n t o  the Park. -- 

Our concern here w i t h  ownership on the  Park  boundaries i s  the  
need f o r  s tab le  ownership w i t h  s t rong economic and e t h i c a l  i n t e r -  
es ts  i n  keeping the land p r o d u c t i ~ e ~ w i t h  t r e e  crops and p r o t e c t e d  
from f i r e  and erosion. Forest land i n t e n s i v e l y  managed. f o r  t r e e  
product ion wi 1 1 general 1 y be pro tec ted :land i n  the  sensC.athat a 
vegetat ive ,coverrwi 1 1  be-maintained, -which w i  11 iminimize erosion,  
and in tens ive  f i r e  p ro tec t i on  w i l l  be prov ided t o  p ' rotect  t he  
investment. + . - 

S t a b i l i t y  o f  ownership i s  one o f  several f a c t o r s  w h i c h - a f f e c t  
the care w i t h  which the land and i t s  vegeta t ive  cover i s  managed., 
I n  general large corporate ownerships tend - t o  be more s t a b l e  and,- 
t o  apply b e t t e r  land management practi,ces than do small  i n d i v i d u a l  
ownerships. The .investment o f  the larger, i n d u s t r i a l  owners i n  land 
and t imber-general ly  exceed t h e i r  investment i n  t h e  manufactur ing 
f a c i l i t i e s ;  and t h i s  investment y i e l d s  most and main ta ins  i t s ' v a l u e  



best when growi n i  we1 l -s tocked stands of t rees .  Forest  t ree  crops 
are character ized by. the  long pe r iod  requ i red  t o . e s t a b l i s h  and grow 
them t o  a s ta te  of economic ma tu r i t y .  Few o t h e r  businesses deal 
w i t h  products or  crops t h a t  take decades t o  grow. Thus both p lann ing 
and ownership must be s t a b l e  and take a long term v iew '  i n  order  t o  
p r o t e c t  and nur ture the investments i n  !and and growing stock and 
t o  real  i z e  re tu rn  i n  t h e - f o r m  o f  harvestable t r e e  crops. 

I n t e n s i t y  and tenure o f  management i s  r e l a t e d  t o  s ize  and 
p r o d u c t i v i t y  o f  the property.  The ownership .must be large enough 
t o  operate as an economic u n i t  on a long term. susta ined y i e l d  bas is  
f o r  i t  i s  on l y  under t h i s  s i t u a t i o n  t h a t  o l d  stands w i l l  be conscien- 
t i o u s l y  replaced w i t h  young ones and, t h a t  cont inuous , p r o f  i t a b l e  
product ion  i s  fe.asib1.e. Numerous examples e x i s t : : o f , s m a l l  ownerships 
where . ,  the . object ive was, $0 harves't and .process old-growth stands 
only.  Manufacturing > f a c ! l  !. ' t ies associated ' :y i  t h  these ownerships'  
were designed, f inanced,:anddepreciated wl ' th a l i f e t i m e  determined. 
by the per iod  over ,which.' the o,ld-growth t imber  cou ld  be processed 
and ,marketed. - ~ong-term',m5riagement o f  these: p roper t i es "  was" not :  
contemplated nor was '.i #:. feasj b l e  because, the  susta ined y i e l d  p ro -  
duct,!.on . . . ?  ..., p o t e n f i a l ~ ' o f ~ .  t,he;;la"d: area i nvolvea. "as'na't s u f f  k i - e n f .  I n  
order  to:,sustain product isn:, over, t h e  l o n g  r u n  t h e i e  must be a L ' s u f f  i - 
c i e n t  Bmq~unt o f  land+;;of ibjgh-knou$h prod"'&i6h ..., , L .:: ca j i& i ty  s $ , t h g i :  t he  
tota.1 growth ' oh  the, p r o p e r t i !  G c h y . e a k '  i s - s u f f  i cienb.: td 'p6etL' thbt- 
des i ~ e d : ' , ~ a w  mate r i a1 n e e d s ~ ~ , ~ ~ ~ ' r , o ~ e ' r t ~ .  o f ,  20,>,000::ac res ,:,for ,e&mpl e 
can: I..; ; i : rovide . .  . .. . ,. a n  . . . annual:,A . <.?:( .::: f i <..-. guida&joq = , . I . ,  , 4 -.,!. c u t  o:fi50:@ 1 !'ion boar-,, T e e t l f o r  
about,;a,2O,.year:period.. , .r.r.i , . . .-.. .. . .- . * :  , , \ * .  .;., CS+:? -:9'7the:.oth.er ~ ~ . A ,  :.?. .;,*. ... . . hha$:to, . .. ! . ..I :.; .:. sus;tain the.s,amg.cut' ... . #.jL-:::.. ..., i 

0s-a , l o n g  t e  rm,bag ~..ylfig.r~;&he.~~~r.ope - . , , . r tv .  A> i : s : ;gr&n:! . . .. ggd I . .  ,. . so . ,~hgtguf .  . . 
i s. equal :. to growt hieach iy,ear, :::app:rox,ima.te 1 y , ~ t w ~ c $ . ~ a s ~  much. . I . ~ ? P .  .!~&d d 
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be,,.needed. The. lafg?,?, t h e  . -  f o r e s t  - k t  - . . . . k. area . , . and .. >.. ., ..the:hi ., . : . ; . ,  ., ghe r  i ts.. 'brod$kt i v e  
capaci t y  the grea,t,er,.f,,$~as~i.bi~.i t y  o f  ba lanc ing the c ~ t ~ o f . ~ ~ l , d - ~ r o w t h  
stai.lds wi t h  the growth'>of ;..newly establ i 'shed stands~and:' i thus" t o  
create,; !the balance of,age;,f la*sse-s necessar.y for ,  ,sus ta i  ned product ion.  

. .  - . . .  
. ' !  . .  :.: ; .. . : -  : '.:,.: L C ; ; : . .  ' . .  . .  , ,. . . . ...... . '., . .. I 'i . 

. , : : , . .~~I~here are . s ~ e ;  es$J yat9.s :that, a m.i "im"m'of ,25.,000 acres . of: . . ,  h I gh 
..;qua1 It.yf,f.Orest ,~.and.,ar.;,~.e~,ded i n,:a. s i  ng,e ,x~,~pe. r$ .~ i  p"- to. a1 low, the.  

deye Zop.m,ent of an,econom!~c_al~y.;p.rof i tab1 g,..f u.?,.ly,,,regu l a  fed f okst,. _ . _  

~uch+a, f o,rest w i l l  n?ed,.t~;:~s_uppprt.a;n.or.~!d ip&r,!but i on , o f  ... . age,, ., .. . . , . 
c 1 asses~;.:,ra.ngi ng ; from, oneSyea.q701 d ..to. harve_s,t,:*e ,and: wi 1 I :- ne,e,d : t o  
be.; p,robe r l  y balanced by.--a rea,: so. as tq p r o v i  de, a :.cant j nuous;. .flow.. of 
prodpcts,,and income s u f f i c i e n t  t o ' c o v e r  the  cos ts  ' o f '  maintain' l  ng a 
c ~ p c e t e n t  managernee s t a f f ,  taxes and, reasonable p r o f  i t .' 1n '  such, 
a f o r e s t .  every: acre, wi 11 be "e ie ta ted and g r y i  ng wood a t  the  eco- 
nomic,,.optimum;. 10,sses . f rom .,,, f i  re, pest  and windthrow .yi 1 1  be a t  a 
minimum. 'Such a f o r e s t  w i  1 1  be l e a s t  su'scept ible t o '  e,rosion' and 
o the r  des t ruc t i ve  outputs which might a f f e c t  i t s  neighbors. ' 

. .(,. - I t  5 
Large, widel y-held corpora te  ownerships general l y  have 



s t a b i l i t y  of  d i r e c t i o n  and the c o n t i n u i t y  necessary t o  p lan  and 
undertake long-term i ntensi  ve management. C lose1 y-held corporate 
o r  fami1.y h e l d  ownerships on the o ther  hand are no t  l i k e l y ' t o  be 
as s tab le  over the long planning per iods necessary f o r  sustained 
f o r e s t  product ion.  The i n e v i t a b l e  s h i f t  i n  ownership brought about 
by death o r  departure o f  a major owner i n  a c l o s e l y ' h e l d  corpora- 
t i o n  o r  i n d i v i d u a l  ownership i s  f requent ly  accompanied by a change 
i n  o b j e c t i v e s  and i n  land management p rac t ices .  

P r i v a t e  ownership i s  p ro f i t -mo t i va ted  and p r o f i t  mo t i va t i on  
i n  the management of  f o r e s t  land on the boundaries o f  the Park may 
o r  may n o t  lead t o  p rac t i ces  which a f f e c t  Park preservat ion.  Land 
management p rac t i ces  on p r i v a t e  hold ings a re  c l o s e l y  re la ted  t o  
ra tes  o f  r e t u r n  expected on c a p i t a l  invested i n  them. A p r i v a t e  
owner i s  no t  l i k e l y  t o  inves t  i n  regenerat ing cutover land, s a l -  
vaging windthrown t rees  o r  c u l l  logs, engaging i n  specia l  c u t t i n g  
p r a c t i c e s  o r  even i n  improvement o f  f i r e  p r o t e c t i o n  f a c i l i t i e s  
unless the  prospect ive re tu rn  on the  investment i s  6 percent o r  
more. O f  course, prospect ive ra tes  o f  r e t u r n  cannot be c l e a r l y  
p r e d i c t e d  i n  a l l  investment a c t i v i t i e s .  Consequently, many i nves t -  
ments, such as i n  the reduct ion o f  f i r e  hazard, i n  e x t r a  eros ion  
c o n t r o l  measures o r  i n  the foregoing the c u t t i n g  o f  c e r t a i n  stands, 
aye'made on f a i t h .  The 'eyer hopes t h e y ' w i l l  y i e l d  o r  enable the  
y i e l d -  o f <  6 percent  o r  more i n  terms' o f  susta ined p r o d u c t i v i t y ,  
p u b l i c  r e l a t i o n s  o r  freedom from hazards. The p o i n t  we want t o  
stress.hgr$, i s  t h a t  an i d e n t i f i a b l e  r e t u r n - i s  expected from each 
a c t  i v i  t y  , ( investment) i n  land managedni,;.~and t h a t  p r a c t  i qes which 
are"  abz$e normal ,,, such-as the appl i c a t  i o n  o f  e x t r a  eros ion  con- 
t ro.1 '@ea$ures, depa i tu re  f rm' normal cutting * b r a c t  i ces and the  use 

-o f :ex t rao rd i r i a ry  car&'"in p';&enting 's i  l t ' i ng  of'streams -- the  k inds  
o f  pract ices 'which may be'desired on ' the bu f fe r  areas -- w i l l  not  

'be undertaken "o lun ta r i  ,. - 1 y 'and w i thout  !c&ensation. 
, , . t 9 

"From the  v iewpoint  o f  the Park the des i red  management o f  
neighbor ing lands i s  t ha t  which mainta ins f u l l  vegeta t ive  cover, 
a l l y s  the  l e a s t  s o i l  disturbance and prov ides the  lowest inc idence 
o f . ' f  , .  1 - re. b n  p r i v a t e l y  '5wne'd lands, the3e- cond i t i ons  are  most 1 i k e l  y 
t o  be met-where the  o b j e c t i v e  o f  management i s  long term sus ta ined 
yi e1,il"'directed toward' the highest,;economic y i e l d  f rom t r e e  crops. 
~os t ' o : f ^  t he  l a rge  l n d u s ~ r i a l  f o r e s t  ohherships on the boundaries 
o f  the p a r k  have pub1 i c l y  s ta ted  t h i s - o b j e c t i v e .  I n  some I n d i v i d u a l  
cases due t o  the small s ize  o f  t h e i r  proper ty :and i t s  p roduc t i ve  
capaci ty ,  o r  t o  o ther  l i m i t a t i o n s ,  t h i s  o b j e c t i v e  may no t  be ob ta in -  
able. When t h i s  i s  the case the p rac t i ces  may be such t h a t  f u l l  
vegetat ive cover, minimum erosion and low f i r e  hazard condi t ions 
may not 'be  achieved. 

Markets f o r  most products o f  the redwood f o r e s t  have expanded 
g r e a t l y  which, from the viewpoint of land management, has increased 



the va r i e t y  and the amount o f  raw mater ia l  u t i l i z e d .  These increased 
markets have also increased the ra te  of c u t t i n g  and have supported 
the c u t t i n g  o f  species and forest  stands formerly considered unmer- 
chantable. A case i n  po in t  i s  the market which developed a f t e r  
1945 f o r  Douglas-f ir .  A constant ly increasing p r i ce  f o r  t h i s  
species was responsible f o r  the c u t t i n g  of large areas o f  farm and 
ranch ownership such as i n  the headwaters of Redwood Creek. I n  
general farm owners were pleased t o  have t h i s  timber removed 
because i t  provided an opportuni ty t o  c lear  the land f o r  grazing 
purposes. Consequently t h i s  c u t t i n g  was la rge ly  oppor tun is t ic  and 
was car r ied  on wi thout  major regard t o  s o i l  erosion and sustained 
product i on o f  wood. 

Market expansion continues and i s  responsible f o r  the develop- 
ment of more widely integrated u t i l i z a t i o n  f a c i l i t i e s  marked by the 
i n s t a l  l a t i o n  of p a r t i c l e  board p l a n t s  and paper m i  11s. These m i  l l s  
are subsist ing mainly on sawmi 1 1  residues but  have created markets 
f o r  low qua l i t y  logs and c u l l  mater ia ls which were formerly l e f t  i n  
the woods. Export markets have a lso developed f o r  small logs which 
has increased g rea t l y  the opportuni ty t o  t h i n  and harvest young 
growth stands. 

Thus, i n  the short run, expanded markets have accelerated the 
c u t t i n g  of old-growth redwood and Douglas-f ir  which i n  many aspects 
i s  detr imental t o  the Park envi ronment. On the o ther  hand, these 
markets have-supported the u t i l i z a t i o n  o f  wood former ly wasted as 
cul l-andiwhlch provides an opprotuni ty f o r  b e t t e r  clean-up o f  the 
land 1following logging and a reduction i n  f i re-hazard. Most s i gn i -  
f icant ,  however, i s  the opportuni ty these markets -have created f o r  
more i ntensi ve management o f  young-growth stands'. Be t te r  marketa- 
b i 1 i t y  o f  young-growth .mater ia l  provides the economic incent ive 
fo r  more-rapid establishment o f  new stands after,.old-growth i s  cu t  
and f o r  more intensive care than has been possib le under the l i m i t e d  
markets o f  a ,few years ago. 

Cooperation Between the Park and Adjacent Ownerships 
, ,a,.- . . 

. The, propensi t y  - o f  .owners t o  cooperate w i  t h - t h e  Park on ,matters 
o f  common in te res t  and the charac te r i s t i cs  o f  land management prac- 
t ices which a f f ec t  po ten t i a l  inputs i n t o  the Park are re la ted -- as 
we have a1 ready discussed -- t o  tenure o f  ownership, s ize o f  property,  
ob jec t i ve  o f  management, c r i t e r i a  f o r  investment and avai l a b i  1 i t y  
o f  markets. 

Arcata National Corporation. This corporat ion was most deeply 
a f fec ted  by the creat ion o f  the Park and i n  t u rn  i s  l i k e l y  t o  have 
the greatest a f f ec t  on the management of the Park. While i t  i s  now 
smallest i n  s ize r e l a t i v e  t o  the other i ndus t r i a l  holdings around 
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.the Park, i t  occupies the- l a r g e s t  p o r t i o n  o f  c r i t i c a l  Park boundary. 

Emphasis i n  the hand l ing  o f  t h i s  corpora t io r i l s  lands has been 
on the l i q u i d a t i o n  of o ld-growth t imber. The o r i g i n a l  c u t t i n g  
method app l ied  was c h a r a c t e r i s t i c  o f  t h a t  .widely appl ied i n  the 
region and a form,of economic s e l e c t i o n  wherein 70 percent o r  more 
o f '  the o r i g i n a l  stand was removed i n  the  i n i t i a l  cut .  This q u a l i -  
f i e d  the land t o  be c l a s s i f i e d  as l lcut-over~l  which meant t h a t  the 
res idual  stand was not sub jec t  t o  countyrad valorum tax. These 
res idual  stands, however, s u f f e r e d  heavi lyf r a n  wi nd fa l  1 and because 
of the h i g h  losses, t h i s  p a r t i c u l a r  form o f  c u t t i n g  was abandoned 
i n  favor of even-aged s i l v i c u l t u r a l  management i n v o l v i n g  the removal 
o f  a l l  the merchantable volume i n  one cut ,  

Th is  corpora t ion  was the  f i r s t  t o  app ly  , the c l e a r  cut  system 
on a planned bas is  t o  redwood and t o  make a conscient ious e f f o r t  
t o  ob ta i  n adequate restock1 ng o f ,  cut-over 1 ands. The corpora t ion  
has .,invested substant ia l -  sums . i n  :aer. ial  . reseeding .which has been 
r e l a t i v e l y  successful : Tlie. .pract ice,  .however; q u i c k l y  aroused g rea t  
i nd igna t ion  on the : p a r t  :off some .conservat~i,oni s t s  who i n terpre ted 
t h i s , a c t i o n  as an abandonment.of r e s p o n s i b i l i t y  f o r  the  p r o d u c t i v i t y  
o f  the land. P r o d u c t i v i t y  was no t  r e a l l y . t h e ' i s s u e .  Largely, i t  
was :a:question o f  ~aesthet Ics : : in  ' re1at ion:r to the -?v i sua l  : . . incongruit ies 
imposed. on  . the  landscape:,- i . : f . r~ : . the  ;:v.iewpoi.nt . o f  .managing t h e ,  f o r e s t  
for;.success i ve : . t ree crops.','.:-the :even-aged.--s 1.1 v i  cu1 t u r a  1 ::management 
system:comb.ined.with tmnediate>stand i regenecat ionr fo l lowing cutt,l.ng 
has!?in"&.. i IT,.- i t s  lfavoc p~, ias~'Me.:&i 1 :l.:<;dtsc"s.o:i-later.-,-- and ::as la $.conyt .-. 
st&&&:;.l.s. most ,wide ~. i i"$ed : i" ithe,'.mahaije&ntj.!of -she h i:gh-yi:e 1 d. r f k ;  

. . a .  , - . . . 
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: t o  'g& t h d  -are8 ntjt!. iBn &~a1.alanc= i ; ; t ~ ~ ~ ~ . f i h a ~ 1 0  f loo~acres .  :remain o f  '5 

the  o'?i ~ ~ i n ~ ' l ' . h o l . d  i "g &hi ,:;I j'&iis i d ~ $ @ d ~ l : " s u f f . i ~ i , ~ n t j l  and on ;which 
t o  develop aviab1e; ' ful  l y  ' regu la ted forest-.! ' S a n e  a d d i t i o n a l  l and  . 
wi 11 . b e  forthcoming f rom5 t h e ' - - ~ o r t h e r n  put-chase U n i t  but  wi 11 not "  ' 

greatly,; cha"ge';-the :-=:I faat8f$&;$ 'kdt't'he ~p 'p&&" t&~a t~  of cutt i ng,:-.a1 1.. 
old+,+ij;;ih:,:,&andf 1,1!be.?;~"k , : , ~ 6 n g ' ~ & f o r ~ ~ a  b i !  d i  butl&,." 
of?.$d6$&+ asse' j~ J $ ~ ; ~ ~ b ; . ! , i - ~ ~ & ~ ~ i " j ~ ~ ~ ~ s ~ ~ " ~ ~ ~ ~ l , ,  ;‘;long, te . . 'jug- 
tg.r"=a Yfts-,q . d,.;ia . t.;1k&.$.yj.i5$i&3,!! 1 &$$p&fi$t-$r;;;'r 2J.(jtgpo.$ i b 1 .: '!.,I "-;.{brdd rJ. to a*&.l"l'*h . ::' , . . ..- . . . . . . . an ;e.=06&i &l: iFst ;ehable:~~u~g~ai~ed ry,i e l d  iope rat 1 on 
1 a,ia.:'wi have '.to :b;,= .;&etr~i.2=dL!Mt&h.hddJanc;ed rwth; jtands ::ti n:z . , 

,the .?30;50 .yea? did a g e  dl i$ ids; ' :?>~"t  -mjt ;bf jthe :land w i t h  t h e .  ..i,;::: 
p a r t i c u l a r  age classes needed: and - i n  theamounts requl red t o  p r o v i d e  
the product ive  capaci t y  necessary' f o r  long-term sustained y i e l d  
management ,, i s  e i t h e r  :in Park ;or othe,~j,[,ndu~,r.i lal ownersh ips .  : Thus 
the  -corpora t ion  wi.11 have : t o  :el thei: buy stumpage :.-(stand! ng t imber) ..- 

froin o the r  -&ners, o r  'obta in-  a"1arger;tha'n:"i t s .  p ropor t i ona te  ::.share ... 
of the ~ o r t . h e i n  .Putchase :.Un.i t ,.:?.to :cant i nue ?:to :operate o r  i t WI 1 1 ::-r:::. 



have t o  merge.wi th some o t h e r  company. This l a t t e r  event, o f  course, 
need not necessar i l y  occur w i t h i n  the next few years, but  the e f f e c t  
of t h i s  ou t l ook  w i l l  have an overwhelming impact' on the co rpo ra t i on ' s  
long term land management plans. Any change i n  ownership w i l l  pro-  
bably requ i re  a r e o r l e n t a t i o n  of the basic t ranspor ta t i on  net .  Th is  
could s t a r t  a new cyc le  o f  road development and land disturbance.' 

The corpora t ion  has j u s t  recen t l y  submitted an A l te rna te  Plan 
t o  the Sta te  Board of Fo res t r y  c a l l i n g  fo r  the  c l e a r c u t t i n g  o f  i t s  
remaining old-growth stands on t h e  eastern p o r t i o n  o f  Redwood 
Creek, upslope from the Park c o r r i d o r .  u he P lan encompasses a 
5,160-acre area on which c u t t i n g  i s  t o  be completed .over the next 
14-year per iod.  This i n f e r s  t h a t  s tands.w i l1  be c u t  a t  the average 
ra te  o f  somethi ng over 360-acres per  year. 

The A l t e r n a t e  Plan i s  a means o f  l e g a l l y  s u b s t i t u t i n g  a p a r t i -  
cu la r  f o r e s t  p r a c t i c e  f o r  p r a c t i c e s  spec i f ied  under the Sta te  Forest  
P ract i .ce Rules. These Rules as appl ied  t o  the '~edwood Region . ca l ' l  
f o r  the leav ing of seed t r e e s  -- the number depending on s i z e  o f  t he  
t ree  t o  be, l e f t .  This seed-tree system i s  considered t o  be the  
minimum p r a c t i c e  t h a t  wi 11 'assure regenerat ion o f  cutover  land. 
Regenerat i on .  o f  the seed-tree system i n  the. redwood f o r e s t  tends t o  
be very slow and uncerta in.  ' -  Furthermore ilt. does;,not. provide'  the  
land..manager wi t h  the opportuni  t y .  t o  ob ta in  the  k ind '  o,f reproduct ion 
he wants' when he wants :i t, .and- -1 n - the quant,i ey'.Vie.:wants'.. Thus, ' . 

increasingly,  companies i n  t h e  Redwood R e g i o n . . . a r e - f i l i n g  a l t e r n a t e  
plans whereby ~ 1 e a r - c u t t i ' ~ ~ ~ : f o l  lowed by ae'ri alji . . re3eedi ng o r  p l a n t i n g  

. ,.- *,. : ,.. .i2:::::.. ..: , . 
. .. ., :. . . i s 'subs.t,i . , .  tute'd. . f o r  the.!.aed-:treez system. ' : .' ' . .  

.. . . . . :., . , :? ..$ 8 . Z  . . .: 0 .: .:.:!;$; ,:;7,;,!ii., ., \ . .. .. . :C . . . . . , ;.r, " . .  . . .  . , 
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product ion. ~ e s e e d i  ng 'b'i.'+ 1 a n t i  ng. wi 1 1, however',':be . :./.. . & n p l = t e d '  .. 'on' !,,:, . 

eadh p a i c e  1 . w i  t h i n  t ~ " y e a . r s " ~ a f  t e r  each parce ' l~~'s~~~~cut . . : : , ,  :.'I t,,, i .s.  kx-:: ,  
pected'. that restock'i ng thu's"bbta'i . n i d  . :wi 1 1 exceed . ( t h a t  ,... . ,:fequi'red' by,  

I - the  orest st Pi-act i c e ,  ~u'les..':'..-. . . , .  . .  . . . . . . . . .  
' .. ' .  . i.. , .: : , . . 

The A l t e r n a t e  Plan i s  o f  important concern $0- the  Park because 
these lands a r e  among the  " l a s t  o f  the remaininb Frivately-owned o l d -  
growth stands adjacent . t o  t h e  Park. ~ur thermore;  a . p o r t i o n  o f  t he  
Plan encompasses the'  h i  gh l  y - c r i  t i c a l  lands1 ip-prone area i n  Sect ions 
4, 5 and 9 i n  t he  Redwood Creek area (Figure 1). P a r t i c u l a r  a t ten-  
t i o n  must be g iven t o  the  development o f  road systems i n  t h i s  area 
so as t o  avo id  the Atwe l l  s o i l s  and c u t t i n  should be conf ined t o  
small b locks along t h i s  p o r t i o n  o f  the Par i( Boundary. 

Georqia-Paci f i c  Corporat ion.  Th is  co rpo ra t i on  owns over 90,000 
acres o f  h i g h  q u a l i t y  wood prod;cing land near t h e  Park and has a 
large and w e l l - i n t e g r a t e d  u t i l i z a t i o n  f a c i l i t y  enab l ing  i t  t o  p ro -  
cess logs o f  any grade and owns operat ing f o r e s t  lands i n  near l y  



a l l  major timber producing areas o f  the Uni ted States. I t  i s  a 
widely-held stock company whose major business i s  growing, pro- 
cessing and marketing fo res t  products. Through i t s  management 
pract ices i t  i s  moving rap id ly  toward the development of  a we l l -  
balanced d i s t r i b u t i o n  o f  young age classes and the beginning o f  
a f u l l y  regulated, sustained-yield forest .  

I t s  lands i n  the v i c i n i t y  o f  the Park have an unusual back- 
ground o f  management, The imnediate predecessor o f  the present 
owner, Hamnond Lumber Company, demonstrated some o f  the e a r l i e s t  
i nterest  i n progressive sustai ned-yield management. I t  was among 
the f i r s t  companies t o  have a professional f o res t r y  s t a f f  whose 
respons ib i l i t y  included planning f o r  long term land management as 
we l l  as the supervision o f  scheduled c u t t i n g  o f  old-growth. These 
management p o l i c i e s  have pers is ted and t o  an extent  have been 
strengthened through changes i n ownership. One irnportant r e s u l t  
o f  t h i s  planning has been the consistent development o f  young age 
classes on cut-over areas and thus the company i s  i n  an exce l len t  
p o s i t i o n  t o  s h i f t  smoothly from i t s  dependence on old-growth har-  
vest ing t o  young-growth management and harvest ing once the o ld -  
growth i s  removed. The sustained fu ture  y l e l d  o f  young-growth on 
the lands involved should u l t ima te l y  reach 150 t o  200 m i l l i o n  board 
feet  per year w i t h  a cash f low value large enough t o  j u s t i f y  an 
in tens ive and progresslve land management po l i c y .  

As in  the case o f  the Arcata National Corporation, the 
Georgia-Pacif ic Corporation has sh i f t ed  i t s  s i l v i c u l t u r a l  manage- 
ment' system from a modified economic-select i on  t o  even-aged wi t h  
c lea r -cu t t  ihg. The change was made i n  response t o  poor growth and 
windthrpw , in  the residual  stands. The o v e r a l l  system as planned 
involves .clear-cutting'of old-growth i n  blocks followed by immediate 
regene r a t  ion from natura l  seed fa1 1 and redwood sprouts, supplemented 
where necessary t o  achieve adequate stocking w i t h  a e r i a l  seeding. 
Stands w i l l  be grown on a 50-70 year r o t a t i o n  age a t  which t ime they 
a re  expected t o  be economically mature and ready f o r  harvest. 

Logging of old-grbwth i s  done p r i n c i p a l l y  b y ' t r a c t b r  i n  a 
downslope d i r ec t i on  w i t h  an 800-1000 fpt maximum yarding distance. 
The t ranspor ta t ion ne t3 ' i s  thus located on the lower sides o f  logging 
blocks and roads are spaced roughly a t  800-1000 foo t  i n t e r va l s .  
This resu l t s  i n  a road densi ty o f  5-6 mi les  o f  road per square m i l e  
o f  land. While h igh densi ty road systems present h igh eros ion 
hazards, the roads have been designed so as t o  reduce t h i s  hazard. 
The road engineering staff has demonstrated a sensitivity t o  eros ion 
and land s l i p  hazards and has developed an imaginative approach t o  
prevent ing land-sl i p s  along the i  r road l oca t  ions. The o n l y  major 
exception i s  the road on the southwest bank o f  Redwood Creek near 
the mouth of Bridge Creek. When the Park was establ ished t h i s  road 



had t o  be abandoned by the co rpo ra t i on  before i t  cou ld  be completed 
and proper ly  drained. 

The corpora t ion  has shown a w i l l i ngness  t o  i n v e s t  money i n  a 
study o f  th inn ing i n  -advanced young-growth stands and as a r e s u l t  
now has the data on which t o  base a large-scale, commercial t h i n n i n g  
program t o  s t a r t  i n  1969. Thinning i s  an important p a r t  o f  the 
evan-aged s i l v i c u l t u r a l  management system since i t  prov ides  the 
oppor tun i ty  t o  c o n t r o l  the growth c h a r a c t e r i s t i c s  o f  young stands, 
t o  capture a l a rge r  p o r t i o n  o f  the  t o t a l  wood produced, .by u t i l i z i n g  
t rees  tha t  would o r d i n a r i l y  d i e  due t o  overcrowding, and t o  prov ide  
income throughout the product ion per iod.  

.. . . . 

From the v iewpoint  o f  p o t e n t i a l  d e s t r u c t i v e , i n p u t s  i n t o  the  
park  from t h i s  cocporat ion 's  .land, the  next decade.or so w i l l  proba- 
b 1 y be most ct,i,.t,i c a l  . Dur i.ng..ith i s !per iod 01 d-growth ..stands i n the  
Redwood Creek a,rea :"i, 1 1 be :cut a n d  converted t o  youpg-g rowt h a  ~ e d s e  
of the large'. s i z e  o f  the timber, heavy l o & i  ng equipmen.t: wi 11 be re-  
qu i red  and the maximum amount o f  s o i l  w i l l  be d i s t u r b e d . '  A sub- 
s tan t  i a1 ,amount o f  debri.s .,w.i,l,:l .-be generated ,.and .even though: markets 
today a1 1 .w gqood "ti 1 i zati9.n c?? : the t rees cut,; i deb i i  s:wi l , . l .  . .. ',... ne.vqrthe- . . .  . . 

1 ess ~ c ' u m u k t e .  :The greate,s.t ?hazard, ' however ,,:) wiL.lil .,be associ ... . a te6  . , . , , . . 

wi t h the -,development o f  . the y o a d  :;net. agai,nst .,r$~;i~,fiyk,b~un$acy ,on,.. , , ' 

the 1 owe r ,slopes. ;of .,~edwood: ; c reek  j.us t:..ups,t rea:<$'i~.;~q~,dge,. 'Cree.%; ., . ?.. ' , : . ' 

I n  several ip.1 aces these.,slppesi,a,re _dvi,nated & j y ! ~ ~ l : ~ , b f ~ r : . ~ ~ q ~  ... .. ,. .. j A t w 9  1 ,.?, . 
.. ,> . :. so i  1 s.:: ,: -., .-::;. .,: : . . : . ...... ..! ..., .,< .,.., +f'..:. :. . - . .. . . . 
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 ores t : : fb iv i$e'~orthern .. ... . . ... : . .  .~u, ichase: .~n, i ,  hi.*. ,,..=-I,..r; ..!..,.. . ti:as,..;pari~;L,cicprppe~sa~jon,~fqr ., &. ,-, .!. .r.h*..: ff .7 ; .,: 
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1 ands : lost,!n,ttie ;es.tab.l:i ~hyen$,~of ?the ,I~aqk, :~ ,~h,q. lp ,~ ,~e&t;~aken~L~as as i . . .  ., 
a who 1 e;i . . ~  .:..... s ' c l ose  ,.. : $to,. the mi'niflgmjs ize.:.:necessary :j$qgqrhe6~,ej,t~p/,i!.$m$,nt, 
and mai n t e n a n ~ e ~ o f  a , sus ta  i +d,y,lel.d u n i t  .", Thg:-.l,(?[ldg;;;:areii(;~fi:.bi:gh:~: ., ,... ,.J..: .. 

qua 1 i. t y  andja 2 0 - ' y e a r - s u p p l ~ ~ o ~  01  d - g c o w t h , ~ t ~ n b e ~ & ~ , ~ . i . i : ~ ~ ; o . . i :  ::'chk: ' I i  

i s :backed w i l t h  a;.good ,Cep.~e~e.p_~a~j.:on.,o?~? i nteq?d&qt~g,age.~c::&?ssgs :-, ! ,,, :: . . . 
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present , because . .. I ,  o f  a : shortage o f .  stands . i n  the  -10-h0. 'ye~r  .age ,cl.as.ses. 
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includes a chip-board p l a n t  . i n  a d d i t i o n  t o  i t . ~ : : , ~ r e s e n t  s a q i  11 a n d  
veneer:plant.  -,The company has., hmever,  .strate,gi$.~access,fo:.timber ..,. 

sales..on the:neagby S i x  R ive rs -Na t iona l .   ores st:; ~,:c@inati,on, , . ,  o f  ' . 
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The company i s  l a r g e l y  c b n t r o l l e d  by one fami l y  which a l s o  
has i n t e r e s t s  i n  f o r e s t  opera t ions  i n  Oregon. I t  i s  somewhat 
vulnerable t o  change i n  ownership because of t h e ' l i m i t e d  number 
o f  owners. If ownership changes, management p o l i c i e s  can a i s o  
change. Th is  should be taken i n t o  account i n  arranging agreements 
w i t h  t h i s  company f o r  the  management o f  b u f f e r  areas. 

U n t i l  about 10 years ago, the  company managed t h e i r  lands on 
an economic s e l e c t i o n  system removing a t  l e a s t  70 percent  of the 
volume on the  o r i g i n a l  cut .  They now operate on a c lea r -cu t  even- 
aged s i l v i c u l t u r a l  system. They make good use o f  bo th  t r a c t o r  
and cable logging systems. Access roads are located between 500 
and 800 f e e t  above the  subdrainages, and l i t t l e  i f  any c u t  o r  f i l l  
ma te r ia l s  are  s idecast  i n t o  the creeks dur ing  road const ruc t ion .  
Timber i s  harvested and yarded u p h i l l  and away from the  creeks t o  
these roads. Unless there  are l a rge  areas next  t o  major sub- 
drainages Ithe slopes immediately above the  streams are  logged by 
a cable system. 

. . . . . . . . .  
' W t i i  1'e'-funct i o n i  ng"as ..a ,hi  gh-y ie l  d w w d  producer the  company 

has d e m ~ n s t ~ a t e d  i t s  i n t e i t  ,;and .ab i  1 i t y  t o  p r a c t i c e  good watershed 
management :'".: f,or example' they have had an extensive s t  ream c l e a r -  
a n ~ e . ~ r $ j & t " ? o n ' t h e  ; , . .  ; ... .> \;rest ..... ,: '-branch, o f  M i  1 1  C r e e k w h i c h  i n  i t s  na tu ra l  
s t a ~ < ~ ~ < ; : ~ ? ~ f $ g I  n8.,forest li; b'l bcl<&d.'sy''ui ndfa 1 1 and ,, 

deb ;;i'Jp"hfc~k.r c.th= riibei,~hCi;~e:~t . ,: t h i  s ' s f r e a m ~ w a  c leared o f  i t s  
n a t u r a l  .,as we1 1 as ,  ,Jogging ,debt-! s and has been c i  t ed  by personnel 
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4:- , . - .  : ; , '  . , ; . . . . . . . . . . .  , . , . .  ............ . . . .  . . .  . . .,' . -  - . . $ . , . . . I .  . . 
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. 2''k$f.~~s&i'Tf&.@FF k~om&"v: ' '" I:T~L. ' p i bpe r t i es  ' bb ld  . b i  ) t h i  s company 
in - *&nbo ld t?and - - L ,  Del , N o ~ t e ' C o u n t i e ~  a re  t h e ' l a r g e s t ' o f  the i n d u s t r l a l  
holdi.Fgs:in .$he v i k i n i r y : o f  the  Park  and i s  on l y  one o f  t h e  com- 
pany's several  'ho id ings  &'the west coast. I t  i s  a c l o s e l y  he ld  
s tock  company which has been bo th  aggressive and progress ive  i n  
land a c q ~ i s i t i o n  and management. I t  was among the  f i r s t  companies 
t o  conhit i t s  lands i n  Shelton, Washington t o  a cooperative sus- 
ta ined  y i e l d  unit l"under P u b l i c  Law 273, the Cooperatfve Sustained 
Y i e l d  Act. Under - the 'Ac t  the  company and the  Forest  Serv ice  com- 
m i t t e d  roughly equal amounts o f  lands i n  Washington under -a  long' 



term agreement f o r  i n t e n s i v e  management f o r  the purpose o f  assur ing  
a permanent supply o f  wood f o r  the i n d u s t r i a l  complex developed a t  
Shel ton.  The bas ic  o b j e c t i v e  was t o  s t a b i l i z e  and develop the 
community. I t  was the f i r s t  major attempt of  j o i n t  a c t i o n  o f  t h i s  
s o r t  between the f o r e s t  i ndus t r y  and the Federal government. 

The i r  lands which now amount t o  more than 150,000 acres i n  
t he  v i c i n i t y  of the Park, were acquired du r ing  the post-World War 
I1 p e r i o d  from several t imber operat ing f i rms.  The i r  t o t a l  pur -  
chases made them the  l a r g e s t  s ing le  owner o f  h igh q u a l i t y  o ld-growth 
redwood which aroused fears t h a t  through these purchases the  com- 
pany had achieved a degree of p r i c e  c o n t r o l  over the o ld-growth 
redwood 1 umber market. Consequently, the Federal Trade Commi ss i o n  
brought  a n t i - t r u s t  a c t i o n  against  the company. Subsequently, an 
agreement was reached under which the company agreed t o  s e l l  on 
t h e  open market, each year a p o r t i o n  o f  i t s  old-growth stumpage 
(s tand ing  trees).  Thi  s has forced the  company t o  1 i q u i d a t e  some 
o f  i t s  old-growth t imber a t  a f a s t e r  r a t e  than perhaps desi red.  
I t  has not ,  however, s i g n i f i c a n t l y  a f f e c t e d  the company's land 
management p o l i c i e s  w i t h  respect t o  regenerat ion o f  young-growth 
s tands  o r  i t s  abi  1 i t y  t o  develop a f u l l y  sustained, permanent, 

. . , . . .  .. ,, . , . . . . . . . .  t r e e  growing operation..:. . I .  , : .  . . . .  , . .  - 
' I .  : : ._., . . 

< .  . -  . . . . . .  . . .  . I . .  ( I  . . . .  : : a ;  '8 , '  . . . . > .  . 

:<I : -<  The company; i,s progressi,ve wi t h '  h.l:gh.i;,qual i t y  .lands:.iand :a:: -. 

f o r e s t r y  staff .  capable: o f  app ly ing  careful:.,:management pracfi;ces t o  
the.. ?land ., . . Unt4 1 .' abou t  f i  v.e .-years..;ego,.; th,e-icompany -opetat,e$ & o s  t.:. 
of  the1 r 'I,and$.j~n: :an,:economi.c-sel ecdon-:.l&si:& ~ o d a y  , :.a.l~]::'iit~~~tii:rn- . . -,?:. .,: . , ,. . 
be r growi ng:':actii;:$i.t.i &:,a re -  organ1 ze&:;:under; . _  ..... , . . . . . . . . .  an.:even jaged~~j$'~,~l~vI:c~. l . -  ..... +... .... '.:, ::. : 

t u  f.a 1 management.:syStem., ' The i r . c u t t f  .. , . . . . . . . . .  ng b~,~,~ks-';,h&0~$+2;a"ii~~:.;:t~..: P..! . ..., ;: :.: :k2: *;?yL;s:;.?.;r. . . 

c h a r a c t e r i  s t i  c a l l  y >  1 arger  " t han those"o f  . . . . . .  o t h e r  compan!s,:i,n,::$he' : :, 
area,.h.:. For e x a n p l ~ ~ b l . o c k ~ ~ o f  up , t ~ ~ ~ , ~ ~ : ~ ~ ~ r , e s ~ ~ a i e j s t h e ~ u : l , e ~ f o r  .:,!-:::: 

s u t t i  ng over ia~  5-.yea'r ' p e r i p d ,  - -  8 0 0 . : . i ~ r e s j j ~ ~ s ~ ~ ~ a r i . - t ~ 1 . , ~ ~ ~ r i ~ . + ~ ~ ~ ~ s e e d i  ng, 
.i.s: . . .  planned,. and.- t he  :.r,esul.t i-ng young- .gr&,~h~,spec, ies~~jmi ;x~w.~ . ,~~~~~~ary .~: .  i ;..- 

Thei amount o f  ,:.r.edwood::w il.:l:.:be. c o n t r o l  1 ed::. 1;a'rge.l y -. by:::the;spijout . . %  I n g .  -: , 
~f , . - ,~ the ,  r.e,dwood :i n i  t 1 a,.I:l,:y . in  the,.area.i ,,tThe.resul t i  ng!! 1 arge:~bi.ock.s.. 
wi  1 1 be t rea ted  . i n  f u t u r e  management* .as. s i n g l e  .age'classes . . . . . . .  i:" ' ' 

, -. , .: - 5 .  , . , .  3 ... .' .: .1 
, .. -,.. . . , . i - ' . i  , , . ; . . A:':. :' ; 

~ r .  is,, ; . r. -.& %. .,. a,:, .. ,18;'#,i .;, c .  -, .,, ., , L .  , r!: .,., :s! : ;2! , :> i2  :: ,.*.. <! <,:;:;.: -, r; :';< :,.; ! :: .~,v,,:,.i ,..;%qc,.) 
., ,.. ,:,:.Efforts.,.at -,regeper.ating : cutover: , 'area~:: ,~y ':a,rpif i c i  alg4eedi ng i . . .  

': . 
havs b-&i'r! v, lsuc~es~ful  ;. .? fI:y~un>g . seedJinb.;gr@wth::_on 3. . . . . .  : s.yne,,;soil : .. .:. 
 type.^;,.: howe.ver~~has, ibeen,~reta~ded and::;tbe,;'i;~,a~ny,.hascar.r,led. .... l , . .  on . , .  'a  . , 

s~bstantial~.~.re.sea:r,ch e~f for t~ , in : :ar i . :~~at~~empt~~~n~~o~f ind,out~:why.y . , .~ .~~ .We. , .  . . . .  

ha;e :.no reason. to. ,  bp1,ieve-.at th7is' t ime;;ttiat 'a~succes~fuI~~sol.~it-ion 
t o  t h i s  problem w i l l  n o t  soon be forthcoming. 

Logging by t h i s  company involves heavy equipment and l a r g e  
c u t t i n g  areas. T rac to rs  a r e  used pr inc i ,pa l l y - in  yard ing- ,operat ions 
w i t h  the  d i r e c t i o n  o f  wood f l o w  downhi l l  t o  the t r u c k  l oad ing  area. 
The maximum..yarding d is tance i s  around 800, feet ,  . O v e r a l l  road 

0 . .  ,- ) 



dens i ty  i s  6-7 m i les  o f  road pe r  square m i l e  o f  land. The q u a l i t y  
o f  t h e i r  road system i s  h i g h l y  var iab le .  Much o f  i t  i s  w e l l  
designed but  i n  the Redwood Creek watershed -- where as a1 ready 
discussed the  p o t e n t i a l  f o r  n a t u r a l  l a n d - s l i p  i s  extremely h igh  -- 
ser ious eros ion  has resu l ted  f rom poor design and maintenance. On 
the  southeast corner o f  the Park f o r  example, roads have been cut  
through areas o f  erosive A twe l l  so i  1s and a ser ious  .drainage prob- 
lem along w i t h  an attendant h i g h  l a n d - s l i p  p o t e n t i a l  has been 
c reated . 

The company has a we l l - i n teg ra ted  manufactur ing complex i n  
the  Arcata-Eureka area which prov ides  o p p o r t u n i t y  f o r  u t i  1  i z a t i o n  
of logs of a l l  q u a l i t i e s .  Last  year, f o r  example, they salvaged 
approximately 75 m i l l i o n  board f e e t  o f  c u l l  m a t e r i a l  f rom t h e i r  
cutover  lands. Th is  a b i l i t y  t o  u t i l i z e  a wide v a r i e t y  o f  raw 
mate r ia l s  a l lows a large measure o f  v e r s a t i l i t y  i n  t imber manage- 
ment which favors  care fu l  a t t e n t i o n  t o  husbanding o f  perharvest  
age stands inc lud ing  t h i n n i n g  and i n t e n s i v e  f i r e  p r o t e c t i o n .  

A q r i c u l t u r a l  Ownerships. A g r i c u l t u r e  occupies a minor p o r t i o n  
o f  lands i n  the  v i c i n i t y  o f  t he  Park. The land management p r a c t i c e s  
on these lands however,-have an important  impact on ;he Park, p a r t i -  
c u l a r l y  i n  the upper Redwood Creekwatershed. The p r i n c i p a l  farm 
o r  ranch ownerships inc lude *both n a t u r a l  grassland and f o r e s t .  The 
fo res ted  p o r t f o n s \ o f  these p r o p e r t i e s  have been sub jec ted t o  land 
c lea r1  ng i n  order  t o  enlarge the,grass and browse produci  ng .areas. 
I n  more r e c k n t  ' t imes they have a l s o  been used t o  produce t imber ' 

incomes.~~.fhd~basic~crop is. t forage which i s  u l t i m a t e l y  marketed 
i n  the  form ofameat or -  wool. " ~2 - % ' 
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P r i c e s ~ f o ~  these ~ o m o d i t i e s ~ h a v e  been r e l a t i v e l y  depressed 
i n t h e 4  a'st several ,years and sha l  l e r  h o l d i  ngs have become unprof i t- 
able as operat ing farms, Owners; i n o r d e r  t o  main ta in  a way of 1 i f e  
which many o f  ahem cher ish and c l  ihg' to;:have -been fo rced t o  s e l l  
p a r t s  o f c t h e i r  p roper t i es , ' * t he i r  t imber, o r  seek ou ts ide  employment. 

, 9 ,  , : , " t  , ' 

Low l i v e s t o c k  pr ices  have been somewhat o f f s e t  by increas ing 
t imber'va1ues'~bn'these pr~perties:~(~Consequently,- i n  t h e  l a s t  twenty 
yeark , lncome'f romp stumpage sa les  h&sm'been. an l ihpor tant  ~ u p p o r f  " f o r  
t h e  farmdehteipr ' ise In' t h i s  ared;' Because o f  t h e  r e l a t f v e l y  small  
s i z e  o f  'prop&ft ies,  however,.-few o f e t h e $ e  farms can operate p r o f i t -  
ab l y  as long- term timber s e l l i n g  en te rp r i ses .  As a r e s u l t  t imber 
c u t t i n g  has been a one-time a f f a i r  w i t h  l i t t l e  hope o f  working 
toward sustained f o r e s t  p roduct ion  and most o f  these f o r e s t  lands 

have been poor l y  managed because o f  the low economic incent ive.  
There are some important e x c e p t i o n s - t o  t h i s  general;  ty ,  o f  course. 

, -,\ 1 L 
. . 

some o f  the  1arge. owne;ihips w i l l  undoubtedly remain p r o f i t a b l e  
as mul t ip le -product  en terpr ises  combining l i v e s t o c k ,  t imber and t h e  



leasing o f  hunting r i gh t s .  These ownerships should remain essenti-  
a l l y  i n t ac t  w i t h  reasonably good land management pract ices. The 
smaller ownerships, however, w i l l  be under strong pressure t o  sub- 
d i v i de  t h e i r  most des i rab le  s i t e s  f o r  sumner home use: Sumner home 
development i s  among the most undesirableusesof adjacent lands 
from the viewpoint o f  the Park. P rox im i ty  t o  the Park i n  several 
areas of Redwood Creek watershed could create f i r e  and p o l l u t i o n  
problems as wel l  as v i sua l  i ncongru i t i es  o f  serious proportions. 

Area o f  Common I n t e r e s t  and Cotif I i c t  Between the park 
and Pr i va te  Landowners 

I t  i s  evident t h a t  the wel l -being o f  the Park and i t s  freedom 
from destruct ive' inputs f rom.neighbor ing lands i s  h igh ly  dependent 
on the a t t i tudes,  p o l i c i e s  and cooperation o f  i t s  neighbors. There 
has been,a t r a d i t i o n a l  schism be twee rpub l i c  and i ndus t r i a l  fo rest  
owners i n  the United States and. i n  "many aspects t h i s  schism was 
.widened i n  the rancor that surrounded the establishment of the 
~edwood National Park.. . There. are c l ea r  1 y .many areas o f .  common 
i n te res t  between the Park and the.  neighboring mndrs, however, 
which suggest tha t  the schism. can be narrowed i f  not e n t i  r e l y  
e l  iminated. . . .  . ,  

. . . . 
,,!':: . .<;. , 

Both of owners .dea),.: wi .th.Lsimi l a r ,  k inds o f .  .lands and 
a comnon forest:.. ..type .-. . The .,object l.v.es pf .,management: are d l  f f e ren t  , 

' ,. but .  ..both deal .wi th . '  p.rod.uc.ts,,lor2 :se:ry,i~,es, wh.i ch. are outputs :from the 
redwood forest:: and Rhus; bothaa.refi,@;~-cer.n.ed. ..wi:thi t s p r ~ e r , v a t  ion. . , 

The.) i ndus t r i  al .  .. forest;: ,gwn=,r:~~:ha>v;e.id~a rgec,:i nyestnent;s:::[n !. I,a.nd- and, . , , . 
g raw i. ng stock,  and thus ;, sl ia.rel$u!~T,i,&q~;.f o'r . , ,  ..,. i t hi' . ' h a ~ : . ' o f . :  f i r e .  , , : . .  

I t  i s thus necessary that- both ;,coop,erate~.closel y ii:$e :$evelopment : 
of mutual protect ;  on : th r .o~gh ,  :.contrP+t"al f 1 re ,  cant r.01 agency, such . 
as the. Ca1 i fornia~, .Di~i ,sion~qf. , ,Forest .r~y,   cooperation. on . f i r e  cont ro l ,  
however, i.s but  part : :of  the ove;rall f i : re  . c o n t r o l , ~ ~ p l ~ t u r e .  , :  F i  re  : 

prevent ion i.s a major .issue which cannot be s imply~cont racted.  ou t  . . 
t o  a neutral  agency. The fo res t  i ndus t r ies  ha.ve f o r  long periods 
campaigned among the i.r employees, and..,the,; ubl i c  about. the) dangers 
o f  f i res :'and.. the. prevent ion  of.,,:l t s .  cause,s ." . O f  course,.., the re  have 
-been. pub1 ic1y: !~supported 'ef . f0 , r , ts . :~~~~~e 1,1.,!. but  the: . industry 's.  e f f o r t s ,  

' t h rough  the ~ e d w o o d ~ . ~ e ~ i o n ~ ~ o n s e ~ r v a ~ t i . o n :  ~ o u n c i  l a n d :  the.::Keep Cal i f -  
o r n i  a . ~ r e e n ~ o r g a n i  zations,. . .  have been'.both vigoro~us.~and. e f f e c t  i ve  
i n  t h i s  pa r t i cu l a r  area. An add i t i ona l 'aspec t  o f ' f i r e . p r e v e n t i o n  
i s the removal o f  f i r e  hazards, and the ma i ntenance and i nterconnec- 
t ion  -of f i r e  roads. '. Accumul a t  ~ o n s  o f  hazardous fue ls  are most 
obvious on the i n d u s t r i a l  lands, bu t . t hey  a lso ex i s t  . in abundance 
'on the Park .'lands i n  the .-form o f  .standing snags; dead-top old-growth 
t rees and windthrown trees. - I n  the area o f  the: buf fer  the removal 

1. o f .  these mater ia ls  can be, accompl ished most. e f f e c t i v e l y  by a. coopera- 
t i v e  e f f o r t .  



A well-designed and maintained f i r e  road system i s  h i g h l y  
important and i n  p a r t s  o f  the Park, f i r e  c o n t r o l  access wi 1 1  depend 
la rge ly  on p r i v a t e  roads on a d j o i n i n g  proper ty .  The c r e a t i o n  o f  
new roads f o r  f i r e  p ro tec t i on  w i l l  not  be des i rab le  a long the  Red- 
wood Creek c o r r i d o r  because o f  the unstab le  nature of t h e  area and 
the aesthet ic  values tha t  w i l l  be reduced. Thus t h i s  problem i s  
one which c l e a r l y  involves mutual i n t e r e s t .  

Some common in te res ts  e x i s t  i n  the prevent ion  o f  erosion.  
The Park's i n t e r e s t  i s  mainly t h a t  o f  p revent ing  the  e n t r y  o f  
s l i des  and water-borne sediments on to  lands i n  the Park and i n t o  
the streams t h a t  run through i t .  The i n d u s t r i a l  f o r e s t  owners1 
i n t e r e s t  i s  t o  prevent the d e t e r i o r a t i o n  o f  the p roduc t i ve  capac i ty  
o f  t h e i r  lands through s o i l  loss by eros ion  and s l i des .  The harm 
t o  the Park i n  t h i s  case i s  l i k e l y  t o  be g rea te r  than the loss  o f  
product ive capac i ty  on the p r i v a t e  lands. The p r i v a t e  owners a re  
nevertheless s e n s i t i v e  t o  the problem. An e f f o r t  on the  p a r t  of 
the Park t o  show a cooperative i n t e r e s t  i n  developing p r a c t i c a l  
erosion con t ro l  measures f o r  p r i v a t e  lands upslope from the  Park 
and on t i r b u t a r y  watershed could be a major key i n  developing t h i s  
common in te res t .  

Common i n t e r e s t s  p o t e n t i a l l y  e x i s t  i n  the  i n t e r p r e t i v e -  
educational aspects o f  land management. The Nat iona l  Park Serv ice 
has set a superb standard o f  i n t e r p r e t a t i o n  of n a t u r a l  and h i  s t o r i -  
c a l  features of the landscape. I t  i s  n o t  so w e l l  k n w n  f o r  i t s  
e f f o r t s  i n  land management. I ndus t ry ,  p a r t i c u l a r l y  i n  the  Redwood 
Region, has,demonstrated a beginning e f f o r t  i n  such i n t e r p r e t a t i o n .  
Granted t h a t  these e f f o r t s  have been defens ive ly  mot iva ted t o  meet 
adverse c r i t i c i s m  o f  c u t t i n g  methods, nevertheless,  t h e  e f f o r t  now 
has momentum which, i f  encouraged, cou ld  c a r r y  i t  beyond pure 
defense and i n t o  a p o s i t i v e  program which cou ld  c o n t r i b u t e  t o  the  
p u b l i c ' s  understanding o f  f o r e s t  land management f o r  b o t h  the  
production of wood crops as wel l  as the preservat ion o f  the primeval 
redwood forest .  

An opportunl t y  e x i s t s  . to  coord inate  Park and i n d u s t r i a l  i n t e r -  
es ts  i n  i n t e r p r e t i n g  the t o t a l  landscape -- t h a t  b e i n g  preserved 
as we l l  as t h a t  dedicated t o  the  growing o f  f o r e s t  crops, Leader- 
ship i s  needed t o  a c t i v a t e  t h i s  area o f  p o t e n t i a l  common i n t e r e s t  
which would be the  f i r s t  o f  i t s  k ind.  The p a r k  Serv ice  coudd pro-  
v ide  t h i s  leadership. 

Areas o f  poss ib le  c o n f l i c t  a re  l e g i o n  and obvious. However a 
major p o t e n t i a l  problem from the v iewpoint  of the  Park  i s  the  devel- 
opment of residential and summer home sites on the inmediate peri- 
phery o f  the Park. The problem a l ready e x i s t s  on the  west face o f  
t h e  Jedediah Smith u n i t  and i n  the O r i c k  area. The p o t e n t i a l  e x i s t s  



f o r  p r o l i f e r a t i o n  o f  these developments on rnost.boundaries o f  the 
Park. P r i v a t e ' l a n d  owners, whether l a rge  i n d u s t r i a l  owners o r  
i nd i v idua ls ,  w i l l  s h i f t  land uses t o  those which y. ie ld h ighes t  ra tes  
o f  r e t u r n  w i t h i n  l i m i t s  o f  consis tency w i t h  o v e r a l l  ob jec t i ves .  
The boundaries o f  the  Park con ta in  h i g h l y  des i rab le  s i t e s  f o r  such 
use and ra tes  o f  : re tu rn  f o r  sa les o r  leases are  .hi,gh as demonstrated, 
f o r  ,example, by Southern Paci f i c  Land Company, ~i breboard Corpora- 
t i o n  and P a c i f i c  Gas and E l e c t r i c  'Company, a1 l, large f o r e s t  land 
owners i n  the c e n t r a l  S i e r r a . .  There i s  l i t t l e  doubt t h a t  s i m i l a r  
p o t e n t i a l ' e x i s t s  i n  the  Park area. 

. .The p r i n c i p a l  problems w i t h  such developments. re late t o  h i g h  
f i r e  hazard, danger of p o l l u t l o n ,  l ega l  r .esponsib. i l i ty  f o r  phys ica l  
hazards such as f a l l i n g  t rees  f rom neighbor ing lands, and the v i s u a l  
and.environmenta1 i n c o n g r u i t i e s  t h r u s t  upon the landscape. The 
problems, ..,.of .course,. r e l a t e  to : , indus t r ia l . .  lands -as we1 1 ,as  Park  
lands, 'but  the i n d u s t r i a l  lands. a r e  the  o n l y  pnes :on ,which such 
d&elopments can .  ,take,:bl .. . . ace. ' . 
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CONTROL 'OF I'NPUTS WITH BUFFERS 

Up t o  t h i s  po in t  i n  our analysis we have been concerned w i t h  
the nature o f  the resource t o  be preserved, the i n p u t s . i n t o  the 
park tha t  can be expected, the po ten t ia l  destructiveness o f  these 
inputs and how ownership and management on the adjacent lands and 
watersheds t r i b u t a r y  t o  the Park can modify these inputs. Now, we 
want t o  examine the f e a s i b i l i t y  of establ ishing bu f fe rs  around the 
Park that  can control  or reduce these inputs. 

The problem i s  twofold. F i r s t ,  there i s  the question as t o  
what type o f  management should be appl ied on the lands adjacent t o  
the Park i n  order t o  f i l t e r  out the destruct ive inputs generated on 
lands beyond the bu f fe r  and a t  the same time prevent the generation 
o f  dest ruc t ive  inputs from w i t h i n  the buffer. This i s  the question 
we w i l l  consider i n  t h i s  section. Second, there i s  the question o f  
how the National Park Service can get t h i s  management appl ied. Th is  
question was b r i e f l y  discussed e a r l i e r  and w i l l  be considered again 
i n  r e l a t i on  t o  costs. 

We assume tha t  the buf fers  w i l l  be on p r i va te  land w i t h  the 
exception, o f  course, o f  the small amount o f  National Forest land 
bordering on the Park on i t s 'no r theas t  corner. To pu t  the bu f fe rs  
on Park land would be t o  reduce significantly the s i ze  o f  the prlme- 
val  redwoodqforest we are t r y i n g  t o  preserve. 

4 > - .  
The-'most e f f e c t i v e  buf fer  we could hope t o  achieve would,be 

rnanagemedt~ b f '  land adjacent'sto- the Park tha t  would accompl i sh the 
. . ?  f o l  lowing: 

1. ' Reduce windthrow loss on ecosystems i n  the Park support ing 
redwood. 

2. Concentrate on lands outside the Park, any accelerated 
windthrow resu l t i ng  from the opening o f  newly . exposed . I  

' . cu t t ing f ronts.  . . .  . , $ .  . * 

3 .  ~ a i n t a l n  f i r e  hazaid 'at a minimuim l e v e l  by removing and 
u t i l i z i n g  a l l  dead and snag-topped trees as we l l  as a l l  
det ir is resu l t i ng  from timber harvestlng. 

4. Convert old-growth stands i n  a rapid but o rde r l y  fashion 
t o  young-growth redwood stands. 

5. Provide roads necessary for f i  re control access to a1 1 
par ts  o f  Park boundaries. 



6. R e s t r i c t  comnercial, r e s i d e n t i a l  o r  summer home develop- 
ments ou ts ide  designated o r  already establ ished areas 
i n  order  t o  minimize the f i r e  hazard from t h i s  source. 

t 7. Prevent acce lera t ion  o f  land slippage by l o c a t i n g  roads 
and t r a c t o r  t r a i l s  so as t o  cross the minimum amount o f  
h i g h l y  eros ive  s o i l s  and where roads must necessar i l y  be 
b u i l t  on these so i l s ,  design them so t h a t  land s l ippage 
w i l l  no t  be a problem. 

8 .  Minimize , the.amount.of water-borne sediments e n t e r i n g  
Park - lands  and streams by developing a road and t r a c t o r  
t r a i  1 n'et, designed ' t o  d l  sperse overland water- f low and 
by revegeta t ing  haivested lands by the m o s t . e f f e c t i v e  

. , and rap1 d means: 
i; 'l . , , .  ,'.. " .: : I ; ;  ;;.;:j j ,;> . ., ' , . . 

> ., . . 

9'r .  :'~l,"i~'i i.i3:,L):~"~l 'i n'co*"i t i e s  .resul, t i  ng from harves t ing  
','i. and:.ma"j,@bl'ar'.i6n of forest  'cover by *keeping c u t t  i ng .uni t s  

:., . ... , "  
" '. . - -.$ ..scat'f'{&a. ,.: . .  ,.* and b'$ .-smal 1:: as pass i ble.  

.,. . 3 . . .' , , .  , , . . . . , .. ;, :.. . . ., , . . . . ,. .. .. ' 8 
. . 

. ': . , : , . r  
, . . . :  . 

; Y  ~and!&dj&nk $0 :the pYrk i'i n o t  now managed t o  f u r n i s h  the  
Park? w i th '  thI's'.i.b,uf fei-:.::3~~or..:the!.most:.'~part ,.,.. $. . . ,' the prac.t ices .necessary 
to(;&h;&( th.1 dtlc~kid! . , ,..-.. bf5b"f c.. f e r  , a r e : ~ o f : r e ~ c e s s i  ve: :yet even . t h e  .best 
of $i.e=i:~;~+e(o~?'Q:dj . . , a&ng;d.nb"ktr:l:a.l': .. . ... f o r e s t -  lands-:jdo: !noti Aac,=ompl i.shi 
a 1 ah3.f; ~ i ~ ~ ~ . ~ n ~ ~ ~ e ' ~ i ~ ~ i ~ , , ~ g g ~ ~ ~ J c e , ~ , ~ ~ ~ o w e \ i ~ r . ;  .are. -chang i lig:,..rap.iidJ,y-. .,.-For , 

, exampl.e, t h e r e  ,;: ?,?, i s :-...:. now ., , , . + h  :great .,>,.. .a*%, ,. . concern by most I ndus,tri:a.l: fpre,s:t owners 
in o b t a i  ,ii'"i ,;ra~ld'jre,generatidn :keve'ijet8tlb" &f;  cutover 1 end$. 

f *..- 
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: f$~,!+@+3&e e a y ~ k %  . * l $ jTwh~ :c~ iva  ~ . ~ ~ ~ e ~ u e f i ~ t ~ ~ ~ ~ ~ a ~ ~ ~ ~ l ~ ~ ~ p ~ ~ c e s s ~ : ~  i:; 
. . 

. ; .:>: .>>%., f..-,.>.:.':::.;,* ,:.- -'. . . '. : .'i ( .; !'. . . - .. 
d&'d 'n= tis! ~e,~&,~~gne '&?! i f~~ :bne-t.i me )t==.:&nyl v,: &ii!:th&-t.:+.df ,jFemov:i n g  .: t.ti-g,.h&,, 9. 8 .  ;." 

. , .  
, ;, .~9w~&-~tim~&:::l~ik:;and-;.f~ei&i-~~adj :were: co.nstruc*ed .wi th'.:: :? . 

. 

1 ,.; k;i4g;+gh1;&$, , ~Q',&~~,&p'ei;i; '8 r4ji ,n.i&: :A a n d  :is tab,i,l ,lye !.; And. :onliy: !:,: r,,:,*-6,G *i$&s;&,is:; ,&!."' .::&.< r : <,< 

t&o : . i t~ i ! t : ) i~~~~: r&n~ :bf:r.the .!hod i.yy&~umei,c.uC ..i n . . , B "  

.d~q-g.&hi &-fB6dg'G&s!a=f .;on''&e: ground .m lcug  12imater,i:al ?to- - : . . ,, 

cfa~$kjafi$j$&&$if@ . .. . . . .  1- -de,bri$.zond itions:. These, p r a c t i c e s  have . . 

.. . hd.t+;t'c&p . , . , . , . ,: .: . -, leteJ , . y:.crlpg&$$ddr&J ,:,but..',&re: :6u=h:. cthan. { they .,were. . :::: T&d.ay" > ." . , A ;  , ,,,<:; q.,...: , , p r a c ~ ' i . c ~ $ ~ f " ~ f i ~ ' & & l : " f  a;.,'f.:bdnticr ::i nd"st;'ry .,and soc ie ty .  a r e  .. 
bi '~$~ '~~%$&d{dk~$h: ; j~#o$~ '  rth,ati;iey. ~,~ct!r(~the. !husbsndi ng -sf.. .;resources 
- , "~; t  
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l e g a l  act i 'dh carid ;riiutkla.l ,.coop;'erat I on. . ::The -nature and amount .of,  
i n c e n t i v e  necessary 'wi 1l"depend on what the normal management 

.,&re !aQi:;th.e it:ime,. -..Let us .br ie . f  1y ,exami ne, there fore ,  the 
normal-'prae:s 1 ces .we, '-;cafi~:;expect :.to .develop .duri  ng the next, twenty 
y==rii!.;:~&? ;:;.;j3. J~:>;;.;. ';';;.;::;,.;ii;, , , , ,  .,; ;..,- ',.. ,. . .  ; . ,  .. , : 

. . 
.. .. ,. . i s .  . , 

. . .  . . .. 
~. . . . -  . . 

:.. , ' . ,. , :ch i!.., ~:>,;+;:!:i(:. A.? < .:; ,: :;:c:-; !.,-?; ::-. .. ...:.., .. .., . .. .;.- 2.. ' .:... ., .: ,,.. .:. ;.; I . .  . . . ,  



The remaining old-growth t imber w i l l  be cut-over i n  about 
twenty years w i t h  e s s e n t i a l l y  the same logging p rac t i ces  t h a t  pre- 
v a i l  n w .  Harvest ing w i l l  be accomplished p r i n c i p a l l y  w i t h  large 
t rack - lay ing  o r  rubber - t i r ed  t r a c t o r s .  E igh ty  percent o r  more o f  
the ground area logged by these methods w i l l  be d is turbed.  Cable 
systems w i l l  be used on ly  on very steep ground. Average maximum 
yard ing d is tance w i l l  be 800 t o  1000 fee t ,  requ i r i ng  s i x  t o  seven 
m i les  o f  road per  square m i l e  o f  land. 

Companies w i l l  apply and emphasize those p rac t i ces  which y i e l d  
6 t o  10 percent on the c a p i t a l  invested i n  the prac t ice .  Lands which 
y i e l d  returns s u b s t a n t i a l l y  lower than t h i s  w i l l  not  receive in tens ive  
management o r  p r o t e c t i o n  and w i l l  be sub jec t  t o  low i n t e n s i t y  manage- 
ment, sale, exchange o r  d ivers ion  t o  o the r  uses. . 

An even-aged s i I v i c u l  tural-management system'wi I 1  be appl ied  
t o  a1 l ' h i g h .  qua1 i t y  lands.. This. .wi . l l -  involve:.c.lear cu t t . i ng  i n .  
b 1 ocks vary ing .from 40 . t o  4.,000 ,acres, i n  s i z e  ,dependi,nge..on the' 
s i ze  o f  ownership, the  wood mar.ket. - and. company cus,toms:. ..;,. Regenera- 
t i o n  o f  -these lands w i l l ,  depend l a r g e l y  on a r t i f i c i a l  methods -- 
a e r i  a1 reseedi'ng..or :planting:. A r t i  f i c i .a l  seeding and..,p.la,nt.ing w l  11 , 

emphasize..Douglas-f i r as the:.mos.t..xlesi.red speci.e,s;. ;,Fert il i z a t i o n  ., 
wi  1 i .:be appl l e d  'wherever.: :addedioutput:.f rom ;feiti:.l i,&ati on, wi I..! y i e l d  
h i g h -  rates . i o f . : ~ ~ r ~ u r n : ~ a n d ~  an.tmal. "cont rol~,measures., wi-J l:::be..,ppl ied  
where exdess.i ve,,;bickss-i ng  . o r  ,. _ p t h e  ._,.. k..?Ld,amage.. .poses a . . .  ;.khr.e.a_t.: . t.orly.o.ung,. : .. 
:iegeriera;t ing', Qt8'nds. : . . ; .:x .?..d r ! : ;  i-:..; .;, :: : $:! {.. i..::,:i 1 ., i,-;; ,. ~. , ,: ;:,. ,:.. 

i ' . < , . '  . . . . . z?i: . : i . :  I '.:3vi?f LJ>' 5 ~ ) .  ;.a;, , ; ; - , : . - , ~ 3 ' ~ J s . i , .  h r r s ,  . . -  ..,.. : . .. - :. .. -;-..;... , ... ...%:; i 0 ! 06: .:IS:: . .  I <. ;;. ,.<:,. . .- ; 
: :S !and s;;+i:l.i::;b$?i g y w n  t ~ t o " & O - , 8 ~ ~ ~  - Yea .. . ,  r ~ ~ . - . o f  .. ,.age, i ,3~ar -ye .s~~d~, ,  ,and ; Q;: 

then !:.. . .  .<regeriSt-+ :;. ted~~.9o~;~~n~ihu&~,~ther!~~c~:e~.~i1. . % . . ,  
l.l,,a; ... Tree+: 4a%"qtte,+4 t g h e  s.e.: : 2 

ret-at{o"'.age+g> wid..\\ be-'p.~l,nc i ig1 l:$:i',i ";;the - . i~8 -24 . r i , "~h:~ isme~e ,~  % I , - .  $ . ,,.-; 

c 1 asses' -- muth:.s~m~l::ier..*and :&re. uni.form than those: now ihar,ve.s.ted:.i: 
i n 0.1 d-giowt .. ,( h . . . .staid&,;' .. , :Smal.le ~.:requ.i,pment. . , ,: i iwi:l: l ,be, used .tendi$& ,soi.1:, ! 
wi 1 1 :be . ' l :~sg~i.~~t.urb:.ed. '  r ; .~h=$e sf an&: wi  .l 1; :-+kcej one.;:or,.-.tg' . - ' 

comnercial .thei'nkings' he fo re  ij.ina.1:. hacvest .which.:wJ ~ : l ~ . ~ ~ r ~ v F d e ~ ~ n c o m e .  

a tFntermediate  psr.i'ds . i n  the ~ e o t a t i o n , ~ + e d ~ c e ' n o ~ ~ ~ ~ ~ . ~ a , ~ d  ,,.!,. . ;.; , :.pro,- ,, 

v i de  con t ro l  ..over.;the -di n a n ~ ~ ~ ~ a ~ l i ~ ~ r t 5 w t h '  _rate ci:f .gii."d,s . .. . .:'i , ;,?;;.i . . .". ;1. .:: , ;i..i. 
c,.v,-, - .,i:4...-,. , , : ;  - : f ;  . i : ' :.. 

...r < . .  . , .  ..;. (; , . . . .  74, "i'? 7' :; 7'-. ..c; f i ; . .  <&J;>';'; 3&-; :; ;, C,b, ,'i 
,..4 ,.- ' 

. - . a  Th i s-  is'^ (ncjve ;to si'h tens ive$ 'hi gh-y:i.e 1 d fo r&t  ,ma+n3ge.m$"$ ,,of 
the type now ,bei.ng app:l:i ed.$to ~lqd.us,t.:r~i.a.l' r f p r e s t  . . . <l . ands-.>i>~ , . :; ,jthe,,F!aci.f.i.c : 
Northwest an'd :i n :the southeast$& . .stat='+,, . .% ,.. > - , a  ... - Whi 1.e :l:a'nd.i ':yi 1 1 r i o t  lose 
the  i r : w i  1 dland ::ctidiacter un'der6!khi . . , , . . . -... si@ajagemen,t, . :they. *;l-, ..e'&ub- 
s t a n t  ia1  1 y .a'l te red 'and w i  11  resemb.1-e; :the '..intensive1 y man.aged +tands . .  . 

o f  Western Europe, Scandinavia, NeM .Zealand, and Aust ra l  i a .  

The pat  t e r n  o f  'management o f  .a l a rge  p o r t  ion  o f  -1 ands . tha t  - - 
w i  1 1  need t o  be included i n  any e f f e c t i v e  b u f f e r  around ,the Park 
has been set t o  a degree by the type o f  cu t  t i ng tha t  has taken. . 
p lace up t o  now. About 90 percent o f  the  t o t a l  Park boundary has 



been cutover i n  some form o r  o ther  and thus these lands are we1 1 
on t h e i r  way toward f i t t i n g  i n t o  an even-aged management scheme. 
The remaining ten  percent  a re  i n  o ld-growth stands scheduled by 
t h e i r  company owners t o  be converted t o  young-growth i n  the nex t  
ten o r  twenty years. Th i s  conversion o f  course w i l l  no t  be 
a e s t h e t i c a l l y  p leas ing  t o  the unsoph is t i ca ted  viewer. The trauma 
he experiences, however, w i l l  depend i n  p a r t  on how the convers ion 
i s  accomplished. 

S i l v i c u l t u r a l  'Systems App l i cab le  t o  Buf fe rs  

Much has been sa id  i n  the d iscussions leading up t a  the  
c r e a t i o n  o f  t he  Park and s p e c i f i c  mention i s  made i n  the ~ o u s e  o f  

. . 
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o f  stands o f  t rees  remaining on lands where 70 percent o f  the 
o r i g i n a l  stand volume has been removed by c u t t i n g .  Under the 
select ion-system p rope r l y  applied, 70 percent  o f  the o r i g i n a l  
volume would no t  be removed f o r  many years, thus c o n s t i t u t i n g  a 
tax burden avoidable under other  s i l v i c u l t u r a l  management systems. 
Past attempts t o  apply the select ive-system t o  redwood and s t i l l  
take advantage o f  t h i s  c h a r a c t e r i s t i c  o f  the  tax  law led, o f  
course, t o  the removal o f  the requi red 70 percent o f  o r i g i n a l  volume 
which resu l ted  i n  excessive opening o f  stands and consequent i n t o l e r a -  
b l e  windthrow and breakage o f  high-value, old-growth t rees .  Th i s  i s  
one o f  the major reasons f o r  r e j e c t i o n  o f  the select ion-system by 
p r i v a t e  owners i n  recent times. 

The selict ion-system also requi res a h igher  l e v e l  o f  i n v e s t -  
ment i n  growing stock. A well-balanced s e l e c t i v e l y  managed stand 
of  redwood should probably have a t  l eas t  50,000 board f e e t  p e r  acre  
o f  standing t rees  a t  a l l  times. The r a t e  o f  r e t u r n  on t h i s  c a p i t a l  
on the  b e t t e r  growing s i t e s  i s  less than f i v e  percent  per  year which 
i s  a low ra te  compared t o  other  investments and thus the system i s  
no t  favored$from a p r i v a t e  investment viewpoint.  

. . . .  . . . .  .,i 
.Thee.\ierfaie.d s i  l v i c u l ' t u r a l  management system wi.1-1 priid@mina$e 

on the' l.andi, .sur'round'i ng the, @arc. A1 ieady 'go 'percent  o f '  the' ' lands 
I,,. - - 

on ' t he  P a i k  'boundaYies ' have be& At ''over arid are under :or"'+" j."g; ,: 

t oward  , t h i s  system. I t .  ha's somel'di s i i ' n c t  f i n a n c i a l  "advantagiis -- 
lower ad valorum 'tax c o s t s ,  lower !e,vel:s o f  c a p i t a l  t i , e d  ,up i n . 

rolli n p m q & : i d  i:"b !t ree;T i,~g~f:,s h q , t g ~  r -ia t:e Yhf b" ! 
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~our ig ,  e$en-aged ' '$tands,>t~tid !to ~ ~ m o r e " f u 1  1 y '  occu@y .the il t e  - 

. . . .  
$2 > . . . .  " ,T " ; qi', . . ) .- . . .  4 . . . . . . .  ." . i -, .... , :.:.. . . . . . . I  

,'ha" d$ ~ m i < e ~ + t , $ i ' ~ l ~ i & t h  btandr; wh-,,ch mans .???'n'2-e th&i?.,.ic~,hdh, ....... . ' .,-.:.:, .- . . . . . . . . . . . . . . . . .  
a,;e 2&i;t%6:,f;;h:=d; <:i.h;=, ;.k?ii!,: .w.i ,?., . +g??=:i:$=:, , gdod . ,p,rot.=: &, ;:f r.G&; r:,.i ,,; 

. . . . .  e;6s,i,g":.: Lyhese-!;s:t;;&d 31' , be -se , w'i ndfi .rm .i*'"d i;G:i-;d-'=;l: +&'; 
. . . . . . . . .  . .  .:',.'. . . . .  -.:; . . . . .  ! '>:. 

do ' no t  have: t h ' iTg rea t  : . -  h e i g h t ,  . massive ... c:rowns . . "and . , . . . .  h'i-gh propor t ' ion:  . . .  ,, . 
. . . , . ,  

o f  decayed 'and"weakened stems. . . .  . . . . .  
$ 

F i r e  6azard i s  lower i n  tha t  there  a re  fewer snags and dead- 
topped t rees  and a lower accumulation o f  heavy f u e l s  i n  t he  fo rm of 

w ind fa l l s  and ro t t en  logs. Also since th innings are , required , , ,  i n  . 
o rder  t o  ob ta in  h ighes t  performance .from young stands a road system 
i s  kept  open and maintained -- as wi ' th t he  s e l e c t i o n  system -- which 



assures access t o ' a l l  par ts  of the p r o p e r t i e s  f o r  f i r e  c o n t r o l .  

The major disadvantage o f  even-aged management i n  terms o f  
b u f f e r  establishment i s  t h a t  the convers ion process f rom o l d  t o  
young growth i s  normally c a r r i e d  ou t  i n  one cu t  which removes a l l  
standing timber. Neighboring uncut stands -- such as those t h a t  
w i l l  be l e f t  ins ide the Park boundary -- i f ,  because o f  t h e i r  
topographical p o s i t i o n  are subject  t o  s t rong winds, wi 1 1  be l e f t  
unprotected u n t i l  the young stands ga in  s u f f i c i e n t  h e i g h t  t o  aga in  
prov ide  t h i s  pro tec t ion .  This may requ i re  30 o r  more years. The 
heavy equipment necessary t o  move la rge logs d i s t u r b s  the  so i  1, 
increasing erosion hazard. Three o r  more years may be r e q u i r e d  f o r  
seedlings, sprouts and understory species t o  again p rov ide  vege- 
t a t i v e  cover. 

. . 
Species. preference , ' . . . , .  . . :.. ' 1. . , .  L .  . . .  . . 

- !One o f  the a1 te rnat  ives .:that must be -considered' i n  ..establ i shi'ng 
b u f f e r s  :i s the t ree  ':spec.ies t o  'be favored.: Much of t'he :it.+dwood 
f o r e s t  r i  s a mixture .of .redwddd and D,ouglas-f i r, which ' inc ludes 

. v a r i o u s  amounts, o f  t e  -.f,i.r ;. .-s i t k a  ;spruce :.and western hem1 ock. 
A 1 1. of:.:.t.hese :speci es';'have comne'rci a 1: 'valiue''.and .:can be %gr'ot4n unde'r 
'the s i l v i  cu l  t u r a l  ' mariagement systems considered here. '..i:~oucjl a s - f  i r, 
'tiowever, . . has .been con'sidered ' the most ve rsa t  i l e  and marketable. , . 
Ca"s&que.n,r:l.y 4~s&d:.'.,,iike.g $:u$ed:,'i ;he!'i;idpc- ~ srese=d i ;il;nvaii,abl . 

. . . .  .=b"-'rnj$: ia gfi 'p ~op6B,t,~r,'..6f ; , ~ ~ ~ g  l,&gaf fr ;"- -;~~~~"i.f~~~!&$,,~, d'zjt:ump.g !.,: r- c5 .. 
.;: - . . . . 

. . .- ? .{="d-"atu . ra  1. seed.i$+l$i!f.r.m #:gir'ero"nd i " g s $ a ~ = . , ,  have:).b@e~,~the-::iso" r ce  :. 
- . j..:!. .?,..;.' . - . ?  ' . . . .  .'...' . ... . . . . ? '  

. ' ..., ,. : o f , . > ~ e ~ " o o d , l n . ~ s g & n f ' ~ ~ ~ l l ~ '  a l l  ~ t h ~ , ~ e c o ' ~ ~ ~ ~ ~ ~ O W t h ~ s t a ' ~ ~ s ' ~ ~ ~ ~  .:'..:!.' : 

. , . '  !.,. ..I ; . , .  . .,. 
,L ;'$$+*t';-/,..~:.3~n: ;, ;$d.,..b f2:c.-is .Ib . .\.:- t.;..<;'i ,. I ;;,-.:..: ;,..:.:;..!-.c : ... .:;..; .:., :,>;-.-:-L. . 
, . . , . a. i . C  5.91. ,! . . 

.i".".;"r '. '1:" ;th&::buf fe'r tw.;b'el;i.;eve: i redwdod ,+shou 1 d be.i;the if-dvofed ; . : - : y  !.. ,: 
, . $'. i. , .  _ . 
; ip.eti es.' -versa t i  1 it$':'&hd 'rnarketabi (1 i t y  i r e n o t  t h e  haJor?:concern -- 
:i' l ',though ,kr8dw&d I s ,$tiarket'ab il'l'i.ty s r d l  at.i:vs.::to . ' D O ~ ~  1 ai' i f  i . C g ~ ~ $ , i $ u e s  
.t4.c4;mpiove:: A:!-.spec'l.es 4.3 :'needed :;that ;:comb Ines .,the'..greatest.:pi.of ec- 
t i  on.idh'a'r8cter.i~ ti,.,c's';.i;if: i:t;:has;:hi.gh :growth i::ra t e  :and kcanmeroi - .  a 1' - 

. 

va lue  <so imuch .. .the [better... .: Redwood' bes t  ;meets; these. -sped.i f . i . ca t  i ons. 
I t s  13 qowt.h;-!ra te  i,s~.~comp;a.rab.l e -..o.c .gr.eate r~- .than zi-tsi .assoc.idted'i: : ..i.:. . :  . 

*spec&es w i d  .;l:ts;wood qjss' usa'b.1 e :?for 2aiw.,i.de. t ia r i  ety.?of; ;pkoducts ;.f.rom 
. i : l ~ m b e . ~ - ; i ~ ~ a ~ e r . .  ~~%u~~~&t~s~md~.t~~i .mpoitant. :characteri :stJc~~. is:: I i : ts .- .:. ,;. 

jabif1 r'.ty to.isp rout  :.vCgoious l.y ";tcom .,i..ts.icut ,-stump. :.:..Once B u - l  1 y-stocked 
.s.t,ands of redwood w i t h  70-90 stumps per  acre are  es tab l ished,  they  
can be managed .for.:several ..-generations. on .  a coppice .basi.s..,. Th i  s 
assures -the most .r.ap,id :.,regeneration :a f te r .  harvest .  o f  any system 
tha-t. .can.be appl ied and:minimizes .the p e r i o d  . i .n.whlch s o i l  : . i s  unpro- 
tected.  ;<Instead . o f  f ac ing  f h e  sometimes d i f f i . c u l t  and.expensive 
t a s k  :'df ::regenerat i ng stands .by a e r i  a.1 :reseeding .these. stands ;can 
be -,regenerated one r o t a t i o n  ?af$,er another, by  fs'prout i.ng :.: Vege ta t i ve  
cont ro l . io f~~. the . .  di'te.:-i s always' wel.1 ' i n  hand :even: .after.  a ;f i r e '  bec'ause . . , . . . . , , . .of-: th.1 s' % ~ ~ ~ ' " ~ i . " ~ . ; p ' o ~ ~ ~ t  i al:.' :.!.:' . . . , . ,  . .  . : , .  ; 
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Harvest ' i  ng Techniques Appl i c a b l e  on Buf fe rs  

Management p r a c t i c e s  t h a t  w i l l  a f f e c t  the amount o f  water 
and s o i l  moving downslope i n t o  the Park w i l l  be those r e l a t i n g  t o  
ha rves t i ng  -- road bu i l d ing ,  road maintenance and log yarding. 
P rac t i ces  designed t o  prevent erosion w i l l  vary w i t h  the  s o i l ,  topo- 
graphy, the stand s t ruc tu re ,  and the management object ives.  The 
d e t a i l s  of des i rab le  p r a c t i c e  are leg ion bu t  some general p r i n c i p l e s  
app ly  where the  Park 1 i es  downhi 1 1  from the bu f fe r .  These can be 
used as a guide f o r  spec i f y ing  the p rac t i ces  t o  be used i n  the 
b u f f e r .  

Roads. Roads es tab l ished w i t h i n  the .bu f fe r  should be located - 
so t h a t  s idecast  from t h e i r  const ruc t ion  does not approach c.loser 
than w i t h i n  75 fee t  o f  the boundary. Root systems from t rees i n  the 
Park  can be expected t o  extend t h i s  d is tance i n t o  the b u f f e r  zone. 

. . . .  

Sl ip-prone areas should be avoided. Where t h i s  i s  not feas ib le ,  
an upslopecgrade ,should, be incorporated . i n  the road as ,it enters  
i n t o  the . : s l i p  area and a downslope grade when leaving it. . Road 
w i d t h  shou1.d be he ld  t o  a minimum.ln these areas w i t h  d i tches on 
t h e  ups lope s ide.  D i  tches .shoul.d be'.drai ned. only -onto s tab le  . . .  

ground and,-des i.gned ..to .:remove ,the .maximum amount of -wate,r. f rom.  ; 
. . .  ..<. . . . . t.he. .sl,i,p area. , , - ; .  , . , .  ;. : c . .  ..-. , ' , .. ..; . ! ' .' . . .  . . . . . . . . . . . .  I .  

. . . .  ; ;:, .; .: i.. . . . . . . . . . . . . . ; . . . .  :: >; :. <: ..I <'; .-; 
.& . . .  . . : . -  r r  ..... ' . . . . . . .  . . . . . . .  i 

,; . . . . .  On,,a 1 1:;tbads. -.the g.radi ent:~.sho.u 1 d,,:be:kept below 4-9 ;;percent 
"i,th,!,;di:$ta(,cii ~between, ~cr,os5.-,d'ra i n s  c4f i200-300 .fee&? . . .  F:LI . . .  . , .  ,l:~':s.l . opes , . . 

o,fi:lg . . . .  ces t e r  :;.than;d,h,re.e . . . . .  .,.,<. . : ,:: : f9o.t idep th . . _ .  !~sho.ulid~~::be~~~corrpac~ed.: .s 2 ; . .: 
. . . . .  . :  . . .  > .: .<: t: . ,,, ' .c-,-+. .{:.;t,;c:-,:.. -!:~;.::,~~ ,,,. .+: , : .;. > ,..' .2', ,,..... 2.. . . .! , :; !,?;!L,<>,? !.>< ,. s , ~ . ,  -., . . . . .  .' . .  .;,,. k .  (.: . , . . .  

Temporary o; n f  requen tl used 'roads should b=,  -;los;d a f t e r  
use and 1a.l I...f,i,l :I s,?and, c u  1 v e r t s  .;.i n::major 5drai.nages. removedd':i' ): 

. . . . . . .  - c.',!. .. .... ...... . . . .  .. ,.i : . . - '  . ;.-. - ,,-s, : .  L . .  . . .  . ,  : . : i t . . : : ,  " , " ; ! . ; .  .,,,,- . . .  ':. ,: . . . . . . . .  : . ?, ;.. :.,. < ,., 

..:+!..!.Yard.in 9. : A S .  :discussed e a r l  i e i i  ) ik i :dding ..logs fr&n i t h e  i!i .. . . . . . .  

fe  1 1ed.i:t'rees -.to , the.  it ruck  >l oadilrg :area can be performed by;..tr,actors 
draggi  ng l o g s  .downhi:l 1 o r  by cab le  lsystems haul i ng logs iuphi l:l. . - -  

From the :viewpoint :of p reven t ing  erosion 'the cable 'system . i s  pre-  
ferab.le,is;s-i nce;::i t . does, *not  require. .  the :ilise: o f - .  heavy , t rackr i lay i  ng - -  : 

,t rac40r;sL .;that: (5 t fir .;up:,:and compact .:the'i:soi,l.:.. ,.FU r t h e r n p r e t ~ h e  z,cab.l e ; 
'system ;tends :.td.kieate:!a -water.i~di:.jp~r,sal.;:pattein.~of . sk i , d :~ ra i , l  s . ,  . '  : ? i ' ~  . i 

r a t h e r  .tHa@ , . .  *=on=e" , trat i ng :patt=rn-tr jp . . 1.6 1;of::the : t rac to r .  
. . .  , . ' . . A  t:,,:, : : . 3  .- . , , . ,  ::..,< , , , -  j , : . . ; ! 4 - ; . , .  i;:,;: . : ;. . . . .  . . . .  - L .I. . . .  , . .  

.. , . I . ; 

The  c a ~ l e s ~ s t e m ,  however, i s  not  as : f l ex ib le  over a {wide 
v a r i e t y  of topog;ap.hical condi't ions .as i s the t r a c t o r  and .tends t o  
be s l  i g h t l y  more c o s t l y .  . I t  i s  not  we14 :adapted . t o  s i l . v i c u l t u r a l  
systems o the r  :-than. c l e a r - c u t t i  ng rand i.t,.-cannot be :.used . sa fe l y  . f o r  
p u l l  i n g  ..logs i n  a :downhi 11 - d i  rect ion.  .:..Under normal .pract: ice, :i t s  
use i s : l  i m i  ted  t o  uphi:ll up1 1s on slopes greater  than .M :.percent. 
I t  i s  ;- however , : an  important t o o l  :and i . ts  use should be expanded . ,. 

where t imber s i r e  and topography are su ?table. . Speci f i c  .recomnenda- 
t i o n s  f o r  i t s  use w i l l  be made i n  connection w i th  s p e c i f i c  buffers. 



Tractor  yarding i s  by f i r  the most common p rac t i ce  around the  
Park. Much o f  t h i s  land i s  suscept ib le t o  erosion, and i s  p a r t i -  
c u l a r l y  c r i t i c a l  when t r a c t o r s  are used on slopes o f  over 40' percent .  

Consequently, w i t h i n  the buf fe r ,  cable yarding systems should 
be used wherever the slope exceeds 40-50 percent and soi 1 s  are even 
moderately erosive. Where t rac to rs  a re  used, sk id  t r a i  i s  should 
be developed w i  t h  moderate grades not  t o  exceed 30 percent. These 
t r a i l s  should be kept o u t  o f  stream channels and when logging i s  
completed t r a c t o r  t r a i l s  should be c losed o f f  by water breaks o r  
c ross  d i tches spaced a t  30-100 foo t  i n t e r v a l s  depending on the 
s lope and erosive nature o f  the s o i l .  

F i r e  Contro l  Techniques App l icab le  t o  Buf fe rs  

An important p a r t  o f  management on the  b u f f e r  i s  t o  reduce 
losses from f i r e  t o  a minimum. F.i re  has been a p a r t  of the envi  ron- 
ment throughout the  hi.sto,ry o f  the redwood fores t .  Now, however, 
we have placed values on. the landscape which must be pro tec ted f rom 
f i re'. 

F i r e  p ro tec t i on  on the bu f fe rs  begins w i t h  the recogn i t i on  
t h a t  t he  Park i s  a p a r t  o f  a la rger  whole i n  which there i s  comnon 
i n t e r e s t  i n  the prevent ion and con t ro l  o f  f i r e .  The owners o f  
surroundi ng \ ands have made a major ef f30rt i n educat i ng $he pub1 i c  
i n the  causes, ,dangers and prevent ion o f  .f i re. They have ,worked 
c lose ly ,  w i t h  the.,Cal i f o r n i a  D i v i s i o n  o f  ForesAtry i n  the.development 
o f  a h i g h l y  e f f e c t i v e  f i r e  , con t ro l  o rgan iza t i on  which now"-has t h e  
major  r e s p o n s i b i l i t y  f o r  p r i v a t e  lands. A cooperat ive ly  supported 
a e r i a l  f i r e  p a t r o l  has been organized which covers the area n o r t h  
of Eureka dur ing c r i t i c a l  f i r e  periods. These are a l l  general 

e f f o r t s  which con t r i bu te  t o  f i  re sa fe ty  and w i  1 1  be h i g h l y  impor tant  
t o  the  Park. The Park w i  1 1  need t o  support and a i d  these a c t i v i t i e s  
i n  every  way possible. 

Road access t o  a1 1 p a r t s  o f  the Park wi 11 be important f rom 
t h e  v iewpoint  o f  c o n t r o l l i n g  f i r e .  Thus a ca re fu l  study should 
be made o f  road systems and cond i t ions  i n  bo th  the Park and t h e  
b u f f e r s .  Previous s tud ies  and p lans a l ready e x i s t  and are c u r r e n t l y  
used by  the  C a l i f o r n i a  D i v i s i o n  of Fores t ry  and the p r i v a t e  companies. 
However, the changes i n  ownership brought about by the purchase o f  
t h e  Park may requ i re  substant ia l  r e v i s i o n  and development o f  new 
cooperat ive agreements w i t h  respect t o  road systems, t h e i r  use and 
t h e  deployment o f  personnel dur ing f i r e  emergencies> Th is  m a t t e r  
should be given h i g h  p r i o r i t y  i n  the development o f  a d m i n i s t r a t i v e  
procedures and o rgan iza t i on  o f  the Park. 

Heavy accumulations of. dead and down f u e l s  now e x i s t  i n  the 



Park and the su.rrounding 'areas i n  which b u f f e r s  w i  1 1  be establ  ished. 
A p o r t i o n  of t h i s  f u e l  i s  on cu tover  areas now inc luded i n  the Park, 
i n  the form of  logs, w i n d f a l l s ,  snags and chunks l e f t  a f t e r  logging. 
Accumulations o f  f u e l s  o f  t h i s  na ture  are p a r t i c u l a r l y  dangerous 
because they are d ry  and, once they s t a r t  burn ing ,  they prov ide the 
means f o r  r a p i d  f i r e  spread and a re  most d i f f i c u l t  t o  ext inguish.  
These f u e l s  should be removed from the b u f f e r .  I t  w i l l  a l so  be t o  
the Park 's  advantage t o  remove these accumulat ions from t h e i r  cu t -  
over areas. 'Much o f  t h i s  m a t e r i a l  i s  usable; a p o r t i o n  o f  i t  i s  
involved . i n , l a n d  sale agreements w i t h  p rev ious  owners and thus some 
complexi t ies are invo lved i n  i t s  removal. I t .  i s  a l s o  complicated 
by the need t o  develop replacement redwood dominated ecosystems on 
these cut-over lands -- as we have a l ready  d iscussed -- and i n  many 
cases f u e l  removal should be t i e d  d i r e c t l y  t o  t h i s  operat ion. 

Every precaut ion  p o s s i b l e  should be taken t o  prevent  the e n t r y  
of f i r e  on surrounding lands f rom e n t e r i n g  the  Park.  I n  a r e l a t i v e l y  
few loca t i ons  t h i s  should i n v o l v e  the  development o f  f u e l  breaks. 
The k ind  o f  f ue l  break envi  saged here i s t h a t  p resc r ibed  by the  
U.S. Forest Serv ice and the  C a l i f o r n i a  D i v i s i o n  o f  Fores t ry  f o r  
c r i t i c a l  locatio'ns. A l l  l a r g e  dead fue l s  on o r  near the ground 
f o r  a w i d t h  o f  200 t o  300 f e e t  and running a t  r i g h t  angles t o  the  
d i  r e c t i o n  o f  p red i c ted  f i r e  spread a re  removed. L ive,  hea l thy  
standing t rees  are  th inned so crowns do not  touch and lower branches 
which might  serve t o  conduct f i re  from the  ground t o  the crowns are 
removed. These f u e l *  breaks w i  1 1 be p a r t  o f  t he "bu f fe r  bu t  t h e '  
ground treatrirent should be extended f o r  a t  least one t r e e  length  
i n t o  the 'Park. S p e c i f i c  p r e s c r i p t i o n s  f o r  f u e l  -breaks wf 1 1  be 
given fo r  each bu f fe r  area i n  the f o l l o w i n g " ~ e c t i 6 n .  

, 



CONTROL OF INPUTS WITH WATERSHED MANAGEMENT 

The p r i n c i p a l  des t ruc t ive  input  from watersheds outs ide  the 
Park i s  stream sediments o r i g i n a t i n g  from l a n d s l i p s  i n t o  the stream- 
beds, and erosion f r.m new1 y exposed soi  1 s .,on road cons t ruc t i on  and 
1 ogged areas. A major p o r t  i.,on of t h i s  .'occurs du r ing  ,the..conversion 
pe r iod  from 01,d-~r&th t o  young-growth. stands and the ' l a c k  o f  c a r e f u l  
so i  l management p rac t i ces ,  t h a t  i.s o f  ten  associated with: o ld-growth 
harvest ing.  The problem here i s  t o  promote the  a p p l i c a t i o n  o f  
pract ices-which maintain the p r o t e c t i v e  f " n c t i o n . o f  the' f o r e s t .  

The key t o  the problem o f  main ta in ing  the p r o t e c t i v e  f u n c t i o n  
o f  the f o r e s t  a t  harvest t ime i s  q u i c k  reestabl ishment o f  the f o r e s t  
cover and the planning o f  roads and s k i d  t r a i l s  so as t o  avoid 
undercut t ing  unstable slopes, d i v e r t i n g  drainage onto eros ive  s o i l s ,  
and the dumping o f  debr is  i n t o  the  stream channels. A l l  o f  these 
are  i n t e g r a l  p rac t ices  i n  the maintenance o f  the  land f o r  cont inuous 
f o r e s t  crops, and w i l l  i n  t ime be p r a c t i c e d  by  a l l  companies p lann ing 
t o  stay i n  the timber growing business. 

. . .  . . . . . .  "> 
. . . . . . . . . . .  -, .. , . , , . . . 

. ? A '  , .  . ' .  ' i , ; . : , ' ;  ,. 
Roads have been a maj'or .source o f  sediment' ,material  i n '  streams 

. p a r t  i c u  larly,<in.the :; last ..15,,iyeacs. duri.qg .which.: t  i.pe .-the.,no.rth-coast _ ,.: 
,Y  . 

area has expe.ri<e~ced..jthree ~rl , , four;~,s , toyms. ,whi  ch~ihave,,cau~ed~,major.,. ..... - . 
f 1oodi.ng. I t  .is v i  r t u a l  l y  . impos.si,bl~, t o  desi  gn':roads 30 ;'meet such . ,> 
condi i t i  ons, ?asswas , i:l.lust~ted~&y,~&~~.:!oss~~f fmaj,og:2state:-h'ighway 

: .: :. 
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nance. Good . road design 'featiirres. are '  f a i  r 1 y .coninon.'... knowledge among .. .... . .. .: ...,. . , ,: . 
. , 

f o res t  road engineers; bu t  th i .s  knowled,ge i s  n o t  always.:app,lied. ,. 
j" .>  perhaps :it h i s 2 i2s an~ther~~aspecf  !{pf $ ~ r ; f  r o n t i e  r - s o c i e t y .  , . , ;  . . . . .  a t L .  t .. i..tude , . . . , .  ,: ;...; IP 

. . s t  i J  1.: evldent. among iwoods~wo.rkers,:of .?t he i-regi,on,,.. ,,The ,:d+gijS:;and,21 ./ c 

techniques t o  :prevent-leros.i.on r~ri:,roads,,are knyn;.;and ,.fql; i ndust  ?!!a1 ' 

owners they are not  excessively expensive t o  apply. The problem . . 

7 :  , . 7  ,?,, ! . '  appears $0 be ,one ,,of;..prov!,d i ng,,pro~~~:.::i.ncent.i, , . ve. - t  k~i-,;lij,; . . . . . . . . . . .  .,.. . . . ........ _ ,  1 . .  . " . . .  : . . . . . . . . . . . . . . . .  ...& > . 6. ..- *... .-. ...-. 
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t rac tors :  tb+t,s:crgate,extgpsi ve,~o.i;:l,~~ disturbance . J .. .- and;y.l,eJ,d . - . . . . . . . . .  ...p atterns,,  at:* ..... , 

. . o f .  t ractor~.rqads:~which c o n ~ e n t r a ~ t e . . ~ w a ~ e r  i n  , .sk id ;  tra.1 1 s.. : As..has . . .  :.,: .. 
::.been..di s="ssed, these p rac t  ices,a,re,part i c u l a r l  y e r o d t c t  . . .  i ye o f  . 

e ros ion  and stream sediments wh@n conducted on slopes o f  40 
o r  more and on '.shal low, ' stony .and sandy soi 1 s. 
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.:..-! : . : Detai  1 s of road .!bui I d i  ngand,: l ogg i  ng,,p,ract i ces.,desi gned to ,  . , 

..' reduce.:eros:i.on(:have been save red :.i-n! the  . p  r e v i  ousisect ion. . . . . .  : 
. . 
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RECOMMENDED BUFFERS AND MAW GEMENT ON 
WATERSHEDS TRIBUTARY TO THE.  PARK 

Bu f fe r  Specif icat ions 

To meet the spec i f ic  pro tect  ion required on each sect ion  o f  
the Park twelve d i f f e ren t  types o f  buf fers are  needed. Each type 
r e f l e c t s  a spec i f i c  object ive,  stand.and ground condi t ions present, 
and topographical pos i t  ion. These types we have grouped i n t o  f o u r  
categories and are described as follows: 

Category I. Fuelbreaks. 

A l l  types i n  t h i s  category w i l l  be t reated as follows:' A1 1 
snags w i l l  be fe l l ed ;  81.1 dead fue ls  la rger '  than 2 inches i n  diam- 
~eter~wl~l~l'be~removed; 'dead.;l.imbs w i l l  be ,pruned f rom 1 ive t rees  up 
to'--a'.h'eight . o f  16.'feef;:sapl lrig'.'.sQinds : w i . l I  b e  :thinned t o  a m i  n i m m  . . 
o f  I S b ~ . l ~ s p a c i n g .  

< : . r . : ! :  ,., {::,;.-<>(:. -, , < , . ;;x , .  .', ' . .  " ; -  ; :. ' 1 ;  , , ; .  
. . >  . ,. . 

- ,  , :Type I A .  Forest lends i'n-a dbwnslo&i'hposi t i on  r e l a t i v e  t o  the  
Park., .The fuelbreak w i l l  .be 300 fee t  wide. . 

. , . -  . . . . . .  . . . . . . . .  .:. . . . . .  . ' < .  " . . 

* 
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.... . . < , : . . ( , ; : . a , - ! : . j , ~  ...... :f .j  i. .< - ,< .  ; :' -: :.; .;. .:!; . 
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Category I I. ' ~ o u n ~ - i j i & w t h ~ i e d w b d  :lopp i b & w ~ ~ a & m e n t  t o  be estab- 
. . . . . . . .  I i shed.,,on :!cutover .lands. ,::,..,.-. . ' 

. . . .  '-;:;. 
. . . . . . . .  . . . . .  - i.,.$'fiea6"kf&F ui 1 1 ~ ) b ~ $ 8 0 0 " f ~ ~ ~ h ; d ~ j ' 6 ~ ~ : ~ ~ a & > & ~ d ~  i d j  LlcCht..:t~ t h e  

park@6b\jfiha+;j$'; : '~ l  l ' r 3 ~ & g * 7  &d'(i~'f~ha"ts~l'g-&i,Onnjmatdrt %,,.,,,i 1 1 b= 
. ,,&o&a:irqti;&eb,jffeT ~ ~ l i & ~ f i ~ ~ i : 2 ~ ~ ' f e & t  imt(l)xsnd c ~ d  J a t o  :.I 

bouRbar$A ~ h e ' b " f f e i : h i l l .  6i'hen&,ea3!it@1Q:J; $6 !ddvel~p:70 - 90  1- 
d I str =d 'red,&.,od : ~ ~ e ~ s : ~ ~ + ~ . a c r e : i ~ f , ~ f i ~ ~ + ~ g ~ t  t I,,,=, ?Therea f te r ' these  . . .  _, . ' .  gtems,':Qi i 1 be harieged .&s':eopp;l ce. . :-. :':.! ;': .: . .  ;: : . .: : . . .  : ; ,  '! 51 
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A l l  new roads w i l l  be located f a r  enough ou t  from the boundary 
so ai'!not':to.-have'. any'.impact !on;the root  isystems-:of t rees wi t h i n  the  
Park. Th is  ' w i  11:'requi r e  ' thatr is idecast.:.f .ram :road :;coriststuct ion ::be:skept 
a t  least  75 f ee t  away from the Park boundary. A l l  e x i s t i n g  roads that  
do not meet these speci f fcat ions w i l l  be.abandoned unless t h e y - a r e  a 
c r i t i c a l  p a r t  o f  the establ ished operating. road ne t  and where t h e i r  
i,mpact on the adjacent developing forest w i l l  no t  be great, such as 



along a r idge top o r  where t h e i r  length  a long the boundary i s  shor t  
and re locat  ion would i nvolve the undercut t  i ng of uns tab le  slopes. 
Abandoned roads w i  1 1 have a1 1 c u l v e r t s  removed, adequate d r a i  nage 
channel s reopened, where f i I 1  s are i nvol ved , and water check-bars 
establ  ished where necessary t o  prevent water f rom running down the 
road surface f o r  a distance o f  more than 50 fee t .  A l l  o p e r a t i n g  roads 
w i l l  be maintained a t  l e a s t  twice a year. S p e c i f i c a t i o n s  f o r  roads 
have been discussed under an e a r l i e r  sect ion.  

Type I I A .  Lands i n  a downslope o r  cross slope pos i  t i o n  re1 a- 
t i v e  t o  the Park. Yarding can be e l  t he r  wi t h  t r a c t o r  o r  cab le .  

Type I I B .  Lands i n  an upslope p o s i t i o n  r e l a t i v e  t o  the  
Park. On slopes 40-50 percent o r  g reater ,  depending o n  the  o v e r a l l  
topography, yarding w i l l  be u p h i l l  and by cable. 

Type I I C .  Lands i n  an upslope o r  downslope p o s i t i o n  r e l a t i v e  
t o  the Park. Treatment w i l l  be the  same as i n  I I A  o r  I10  above but  
the adjacent land w i l l  be zoned f o r  f o r e s t r y  use. . 

. ,  . - . .  / "  - 
Cateqory I1  I. 16 ung-growth redwood coppice managemerit , . , .  , , ,  to'i'be . .  . .  - . estab- .. 

. . .  , < 6. 1 i shed dur ing conversion" f rom 01 d-growth stands. 
. . . ,  . . . . ,. 

. . , . : .  " . . .  . . , .  . , , .,.' Z 
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The: buffer w i  I~ be 800 feet .wide outside and a d  j a ~ A n i h 2 & :  . C.: .. .L...? .:'- . the . . 2 2 -  
park boundary. Conversion w i  11 be accompl i shed 'bv" '= le i i  ~ . u f t  1.ng': i n. d /% 
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%.5d peicent o r  g reater ,  depending on t h e o v e r a l l  On slopes o f  
topography, yarding w i  11 be u p h i l l  ,by cable. 

. . .  

Type I I I C .  Lands i n  an upslope p o s i t i o n  r e l a t i v e  t o  the  
Park where the lands1 i p  hazard I s  high. Treatment wi 11 be t h e  same 
as i n  1110 above, but wherever eng ineer ing ly  f e a s i b l e  roads w i l l  be 
b u l l  t t o  avoid s l  ip-prone s o i l s  and rock types, i .e. A twe l l  ' s o i l  and 
f - i ne l y  f ractured sch is ts  buried b y ' c o l  luv ium on which o t h e r  s o i l  s i  i .e.. 
o the r  than Atye1 I ,  have developed. Where these areas can n o t  be 
avoided i n  road const ruc t ion  and are  c u t ,  water must be k e p t  o u t  of 

' 



them w i t h  d ra ins  designed t o  take o f f  the water above the cut. I n  
add i t i on ,  utmost care w i .11  be needed i n  drain ing , . sk id  t r a i l s  and 
spur 'roads. 

Cateqory I V ,  Young-growth redwood coppice management t o  be estab- 
l i shed  dur ing conversion from old-growth while g i v i ng . t he  trees 
along the Park boundary s u f f i c i e n t  time i n  which t o  become windfirm. 
On1 y one type o f  Buf fer  fa1 1 s i n  t h i s  category and i t  has been de- 
signed t o  deal w i t h  the condi t ions found on .the west slope (Georgia- 
Pac i f i c  side) o f  the Redwood Creek cor r idor  upstream from Bridge Creek. 

Type I V .  Forest land i n  an uph i l l  pos i t i on  r e l a t i v e  t o  the 
Park where the combined hazard from landsl ip and windthrow i s  high. 
The bu f fe r  w i l l  be 800 f e e t  wide outside and adjacent t o  the Park 
boundary. Conversion t o  young-growth redwood coppice management 
w i l l  be accomplished so as t o  achieve 70 - 90 wel l -d i s t r ibu ted  red- 

I I  
wood stems per acre a t  harvest time. Pr ior  t o  any c u t t i n g  along t h i s  

I' 
J 

boundary the area must be c a r e f u l l y  surveyed so as t o  locate a1 1 
r Atwel l  soi 1 s and Atwell  parent mater ia ls,  i .e., f i n e l y  f rac tures 
t sch is ts ,  bur ied beneath col  luvium derived from the upper slopes, on 

which Melbourne and other stable s o i l  types have developed. The type 
o f  c u t t i n g  system t o  be app1ied;the type o f  yarding and the l oca t i on  
o f  roads i n  t h i s  bu f f e r  w i l l  be based on the d i s t r i b u t i o n  o f  these 
unstable >soi  1 s and rock ,types. ,-. 

I f , ,  . , -  
- Conplete conversio,n ,al,ong port ions o f  the boundary where un- 

stab.l.eno/J ;and .rock t y p s  prevai 1 can be expected t o  take 25 years 
o r  longe,r~.an8~'wi\ l 'need * d i d  g ,to'& :ski 1.1 f u l l  y handled. Cost of estab- 
1 i shi ng ' t h i s  b u f f e r  wf 11 be-'hfbher' than f o r  any o f  the other buf fers .  . . . - 2  * . . , C  b ' - . i  b a , .  - ' . h P T = ,  

* . ., -5hi;;h4fei2 d 4 3  $13: i .J~JG <j~+j~b:s. r;f !a,, i i -- 
.. I n  ,general a shelterwood, system in  whic'ti'30 percent Or less  

of ,t".l$t=Q$ 'j t: ' t$mov~dL,i,n~~h~e i n i  t i a l  cut  w i l l ,  be fol lowed but i n  
some a g e s t  i ~ h e ~ e ~ Z t h e   SO^ 1 b,and,supporting rock ,masses are stable,  
c lea i : cu t t [ng . in  - *a .I staggered,bl,ocks'of , 30 i c r es  o r - l ess  w i l l  be used. 
Where - t @  .she1 terwood system is,,appl.ied overstory t rees w i  11 be 
selected ' f o r  'wi nd 'f i rmness-wl th  'redwood given' preference. 

' i  2:s . .  
, . .r . , a *4  , .:~i,ndth~row.and .breakageGcan be expected, t o  occur *and may even 

be .hi*gh . a t  :fi.+s"wiith!,n tha .,,- . I  :I&ffer - d u r i n g  the'conversion process. 
~ i n d t h r & n  ZFees w i l l  be .rerno.ved on1 y ' i n  conjunction w i t h  planned 
cu ts  -i s i t h e  .- i she1 r tenvood o r  when areas are scheduled f o r  c lea r  cu t t i ng .  

1 - - . C . , %  . . . - 
. ;- * c ;, ..-*, 

Spec i f i c  ~ u f f e r s  by Area - 

- Jedediah Smith Uni t :  west Boundarx. S ta r t i ng  a t  the nor th  t i p  
o f  t h i s  u n i t  i n , t h e  northwest corner o f  Section 36 and running south 
and west thr,ough,,the sect ion,  the area outs ide, the boundary i s  i n  
young growth stands and l i e s  ,mai,nl:y i n  a cross-'slope posi t ion w i th  
respect t o  t h e  Park. ' Property &nerships are small and are suscepti-  
b l e  t o  d i ve rs i on  t o  res id=n t ia l  o r  sumner home 'developments. The 
area 800 t o  900 f e e t  back from thev boundary should be zoned fo r  
f o r e s t r y  purposes and managed according t o  Buffer Type I I C .  If 



res iden t ia l  use i s  made o f  lands behind th is  bu f f e r ,  a fue l  break 
speci f ied as Buffer  Type. I B  should be ins ta l led . .  

The pr. incipal west boundary, running south from Section 36 t o  
the top o f  Section 26 i n  the next Township south, const i tu tes  a 
topographic f r on t  which i s  i n  an upslope pos i t i on  re l a t i ve  t o  ad- 
jacent p r i va te  lands .  Young-growth stands are scattered w i th  a high 
alder component. This f r o n t  i s  already being used f o r  scattered 
res ident ia l  dwell i ngs. The. p r inc ipa l  considerat ion here should be 
f i re  pro tect ion and t h i  s section of the boundary. should .be managed 
according t o  Buffer  Type I D .  

The remaining por t ion  o f  the west boundary running through 
Sections 25 and 36 i s  a1 so a topographic f r o n t  which i s  i n  an up- 
slope pos i t i on  r e l a t i v e  t o  adjacent p r i va te  lands. Stands have been 
cutover and are o f  miscellaneous character w i t h  good potent ia l  f o r  
fo res t  production. This section o f  the boundary should be zoned 
against res ident ia l  use and managed under Buffer  Types I I C  and I D .  

Jedediah Smith Uni t :  East Boundary. The northernmost po r t i on  
o f  t h i s  sect ion i s  r i v e r  f r o n t  and needs no special buf fer .  However, 
the boundary running south from the top o f  Sect ion 4 t o  the north o f  
Section 16 stands next t o  a f a i r l y  well-developed, but scattered 
res ident ia l  area. Thi s boundary should be managed according t o  
~ u f f e r  Type I B .  

From the above po in t  south. and around the eastern-most pro- 
j e c t  ion o f  the Park t o  about the midpoint o f  Section 26, 1 ies  some 
o f  the most f i re  hazardous area o f  the whole Park. . This i s  an area 
o f  low p roduc t i v i t y  and the vegetat ive cover has a h igh component 
o f  brush prov id ing an abundance o f  f i n e  fue ls .  MdstGof the land i s  

\ downslope r e l a t i v e  t o  the Park and along a po r t i on  o f  i t s  base runs 
the heavi ly  t raveled highway i n t o  the Stout Grove.  an-caused f i r e s  
s t a r t i n g  from e i t h e r  the homes along the road or by t rave lers  could 
qu ick ly  run u p h i l l  i n t o  the Park. Th is  pa r t  o f  the toundery should 
be managed according t o  Buffer Type I C .  

Jedediah Smith Uni t :  South Boundary. Th is  sect ion o f  the 
boundary which f i r s t  runs west and then south f i n a l l y  turn ing east 
on the nor th -  boundary o f  the Del Norte Uni t  t o  the 1 i ne between 
Sections 5 'and 8, Township 15 north, i s  a l l  shared w i t h  the Re11 i m  
Redwood Company. Most, but n o t ' a l l  , land on the company's side o f  
the boundary i s  cut  over and well  on i t s  way toward even-aged young- 
growth management. With the exception o f  the small pa r t  where M i l l  
Creek enters the Park, the Park lands are i n  an upslope pos i t ion.  
Cutover along t h i s  boundary should be managed according t o  Buffer 
Types I I A  and I I B  and old-growth according t o  Buffer  Type I I I A  and 
I I I B  depending on the topography. 



Del Norte Uni t :  ~ a s t '  Boundary. A small p a r t  of the north- 
ern por t ion o f  the boundary i s  shared w i t h  the Re1 1 i m  Redwood Company: . . .  
the southern major por t ion '  i s  shared w i t h  the Simpson Timber Company. 
A1 1 lands outs ide the Park w i t h  the exception o f  two small areas o f  
old-growth near the Rellim-Simpson boundary have been cutover. Most 
o f  the boundary i s  i n  a downslope p 'os i t ion r e l a t i v e  t o  the Park. 
This boundary south t o  the mouth o f  Wilson Creek i s  p r i n c i p a l l y  h igh 
qua1 i t y  fo res t  1 and and should be managed accord i ng t o  Buffer Types . . 

IdA and I I B  depending on the topography. 

Wilson Creek t o  the Klamath River. Lands along t h i s  sect ion 
of the boundary are h i  qhl y m i  scel 1 aneous i n vegetat  i on  cover, owner- - .  
ship and use. 'Much of i t  i 3 dami nated by Highway 101 a'nd the scat tered 
resident ia l  and busi ness development around i t .  The p r i  nci-pal th rea t  
to  the Park from t h i s  area i s  f i r e  and the boundary should be managed 
according, t o  Buffer Type I A .  . . 

.Klamath River South t o  North Boundary o f  P r a i r i e  Creek Unit, 
This section o f  the boundary encloses F l i n t  Ridge as we l l  as a narrow 
coastal s t r i p  extending south t o  the northern boundary o f  the P r a i r i e  
Creek Unit.  Fl i n t  Ridge stands as a unique topographic uni t covered 
by a mixture o f  old-growth and cut-over land which extends east  t o  
the new Highway 101. The nor th  p o r t i o n  o f  F l i n t  Ridge r i ses  steeply 
out o f  the Klamath River mouth. A road l i e s  between the f l a t l a n d s  
o f  the mouth and the fo res t  stands on F l  i n t  Ridge. Th is  w i l l  serve 
t o  i so la te  the Ridge from f i r e  on the f l a t l ands ,  so no special bu f f e r  
i s needed he re. . I 

 he east bo"ndary of ,the Park i n  the F l i n t  Ridge area 1 i e s  
j u s t  t o  the east o f  o l d  Highway 101 and although the  p r i v a t e  lands 
are i n  an upslope pos i t i on  r e l a t i v e  t o  the Park, t h e i r  p r i n c i p a l  
influence i s  iso la ted from the Ridge by the highway. Old-growth 
stands on t h i s  section of the boundary should be managed according 
t o  Buffer Type IIIA and the young-growth stands according t o  Buf fer  
Type IIA. 

 he 'boundery south frbm F l  i n t  Ridge t o  the Prai i i e  Creek 
north boundary i s  i n  cutover.' land w i t h  a h igh a l de r  content. Park 
lands l i e  p r ima r i l y  i n  an upslope p o s i t i o n  r e l a t i v e  t o  adjacent 
pr ivate ' lands.  This po r t i on  o f  the boundary should be managed accord- 
ing t o  Buffer  Type IIA. 

Prai r i e  creek Uni t :  East Boundary--South t o  Boyes Creek. Thi s 
e n t i r e  eastern section of the boundary south t o  the quarter  corner 
between Section 31 and 36 i s  i n  an upslope p o s i t i o n  r e l a t i v e  t o  ad- 
jacent p r i va te  lands. Essen t ia l l y  a l l  o f  these lands have been cut -  
over and the Simpson Timber Company i s  the p r i n c i p a l  owner. Sub- 

stantial volumes o f  standing and down timber remain on some o f  these 
lands and the f i r e  po ten t ia l  i s  f a i r l y  high. The area i s  well. roaded 
and access f o r  both salvage o f  down timber and f i r e  cont ro l  i s  good. 



Stands i n  t h i s  area are being slow1 y converted t o  even-aged manage- 
ment, but  f u l l  conversion w i l l  probably not be accomplished f o r  
another 15-20 years. Regeneration on these lands i s  good, but con- 
t a i n s  a very h igh  component o f  Douglas. f i r .  Special.. e f f o r t  w i l l  
be requi red t o  increase the redwood component. Thi s p o r t i o n  o f  the 
boundary should be managed according t o  B u f f e r  Type I I A .  

Boyes Creek South t o  Lost Man Creek. Lands adjacent t o  t h i s  
sect ion o f  the boundary are l a r g e l y  owned by t h e  Arcata Nat ional  
Corporation and most o f  them have been c u t  over  on an economic- 
se lec t ion  basis. Roughly 30 percent o f  the o r i g i n a l  stand volume 
remains as scattered standing t rees.  As w i t h  many p a r t i a l l y  cu t  
stands, windthrow o f  i so la ted  t rees  has caused major losses and has 
cont r ibu ted t o  a r e l a t i v e l y  h igh  f i r e  hazard. The land i s  re- 
vegetat ing along the boundary but  i'n many areas has a h i g h  brush 
component. Stump sprout ing by redwood w i l l  n o t  be s u f f i c i e n t  t o  
provide the desired redwood component i n  the young-growth stand now 
developing as an understory. The cut-over  areas are  main ly  i n  l a rge  
blocks o f  160 acres o r  more. Th is  p o r t i o n  o f  t he  boundary should be 
managed according t o  Buf fe r  Types I I A  and I I B ,  depending on the 
topography. 

Lost Man Creek t o  Arcata M i l  1 0. This section o f  the boundary 
i s part  of the narrow corridor 'domi nated by Highway 101 between 
Arcata M i l  1 B and the F i sh  Hatchery. We have n o t  p rescr ibed a b u f f e r  
f o r  t h i s  sec t ion  o f  the boundary because the  quest ion  o f  r e l o c a t i o n  
o f  highway through t h i s  area i s  s t i l l  unresolved'.- a 

I .  

accdidi  . , ng .:..: ' t o  . Bu f fe r  . i y p e i  I I A  md .. . 'IIB' . ;  :.. depend1 .,-: .,. . n g o i i  . ..i:, the, , ' tbpo~r iphy.  .... 
, , ,. .,, . . . . . . . .. . :." . . '  . . .. . .. I - ?:: ' . .  . 

Gold B l u f f  South t o  Dry Lagoon Sta te  Park. ' T h i s  i s  beach 

property p r i m a r i l y .  No special  b u f f e r  management i s  required. 

Redwood creek Un i t : West Boundary--Fi sh Hatchery t o  Redwood 
Creek. Th is  sec t ion  o f  the boundary i s  one o f  the  most c r i t i c a l  
from the v iewpoint  o f  aes thet ics  as w e l l  as f i r e .  '   or‘ t he  major 
p ~ r t . i o n ' ~ f ,  t h i s  sect ion; the park i s  i n  an upslope p o s i t i o n  r e l a t i v e  
to ' ,aaj ac=:ht pii vatd, '1 a'hdj:., ' ,Th=''=b<i'i dor ;th:ro"$6., ij'ri c'k:.hi 1 1 i - 
t i  t e  the" . f  i r s t  view 'of 'the' -pail< ' f o r ' v l  s i  t o r s  enter ing ' , f rom' . the  south. 
Lands i n  Sect ion 23 have been c lea r -cu t  ,'in., recent  'years and wh i le  
there appears t o  be adequate regenerat ion ' t o  p rov ide  cover over the  
next twenty years', the revegetat i on process . .  . shoul  d be speeded perhaps 

. . 

even by the a p p l i c a t i o n  o f  f e r t i l i z e r s . .  . 

We have not  prescr ibed a b u f f e r  f o r  t h i s  sec t i on  o f  the bound- 
ary  a t  t h i s  t ime because o f  the quest ion  o f  t h e  highway l o c a t i o n  
through t h i s  area i s  s t i l l  unresolved. A t  t h i s  t i m e  e f f o r t s  should 
be made t o  get  as much o f  the 1 ands as poss ib le  zoned f o r  f o r e s t  
use i n  order  t o  prevent f u r t h e r  urban iza t ion .  



Redwood Creek Unit  : West Boundary--South t o  McArthur Creek. 
Th is  sec t ion  o f  the boundary i s  p r i n c i p a l l y  a r i d g e  top l o c a t i o n  
w i t h  p r i v a t e  lands sloping away t o  the'west i n t o  t h e  urban area 
around Orick..  Old-growth fo res t  stands predominate the  boundary 
on both sides. F i r e  and w i n d f a l l  are the pr imary hazards t o  the 
Park. With respect t o  f i r e ,  most o f  the area i s  w i t h i n  ready sur- 
v e i l l a n c e  o f  t h e  townspeople and f i r e  cont ro l  f o rces  e x i s t  which 
reduce the hazard o f  f i r e  from the res iden t ia l  f r i n g e s .  Wi th  res- 
pect  t o  wind the  t rees growing on the r idge top boundary have 
developed w j t h  f u l l  exposure t o  westerly winds and demonstrate a 
h igh  degree o f  windfirmness. Th is  sect ion o f  the boundary should be 
managed according t o  Buffer Type I I I A .  

Redwood Creek Unit  : West Boundary--South f rom McArthur Creek 
t o  Bridqe Creek. This boundary area runs mainly up and down slope 
cross ing several m i  nor drainages i ncl  udi ng McArthur , El  am, Bond, 
Forty-Four, and McDonald Creeks. Adjacent p r i v a t e  land t o  the west 
belongs t o  the  Georgia-Pacif ic Corporation. Most o f  the  r idges and 
some of t h e  upper slopes are c u t  over. Many o f  the  creek bottoms 
are l a r g e l y  uncut and s t i l l  con ta in  old-growth t imber.  These water- 
sheds appear t o  be i n  good cond i t i on  w i t h  no major e ros ion  ev ident .  
Cutover lands on t h i s  sect ion o f t h e  boundary should be managed accord- 
i ng t o  Bu f fe r  Type I I A  and I10 and old-growth stands should be managed 
according t o  Buf fe r  Types I I I A  and I I I B  depending on the  topography. 

. Redwood Creek Uni t  : Bridqe Creek t o  South Boundary. Th i  s 
s e c t i o n . o f  t h e  boundary i s  one of the most c r i t i c a l  i n  the Park. The 
land on both  s ides o f  the boundary i s  i n  o l d  growth t imber,  essen- 
t i a l l y  undisturbed by logging, ye t  i t  i s  the most uns tab le  area 
we encountered i n  the e n t i r e  Park. Old s l i d e s  on A twe l l  s o i l s  ex- 
tend upslope beyond the Park boundary onto adjacent p r i v a t e  land 
and many o f  these s l ides  are ac t ive .  So i l  i n s t a b i l i t y  has r e s u l t e d  
i n major w i  ndthrow along the boundary. 

When t h i s  land i s  reached i n  the Georgia P a c i f i c  Corpora t ion 's  
harves t ing  p lans,  i t  must be t rea ted w i t h  a very  h i g h  l e v e l  o f  tech- 
n i c a l  s k i  11. Thi  s sect ion o f  the boundary should be managed accord- 
i n g  t o  Bu f fe r  Type I V  # 

# 

Redwood Creek Uni t :  East Boundary--North t o  the  Bald H i l l s  
Road. Th is  sec t i on  of the boundary has many o f  the  c h a r a c t e r i s t i c s  
of the west boundary w i th  the exceptions tha t  wind and/or s l i p  
thrown t rees  are not as evident.  The schist-sandstone contac t  zone 
moves away f rom the creek a shor t  distance downstream from the mouth 
o f  Bridge Creek, wi t h  a consequent reduct ion i n  1 andsl ide  hazard. 
The e n t i  r e  boundary except f o r  one cut-over area downstream from the 
T a l l  Tree f l a t  i s  i n  old-growth timber and has y e t  t o  be roaded. 
L imi ted  access f o r  f i r e  cont ro l  purposes i s  avai 1 ab le  f rom the Bald 
H i l l s  road and there i s  a t rac to r  t r a i l  from t h i s  road t o  the T a l l  
Tree f l a t .  

A1 1 of the  land outs ide the boundary i s  owned by the  Arcata 



Nat iona l  Corporat ion w i t h  the  exception o f  the  lower ends o f  several 
l a r g e  p r a i r i e s  which are i n  farm ownership. Thi's land i s  now the 
h e a r t  o f  t h i  s co rpo ra t i on ' s  remaining old-growth timber and the  
cbmpany w i l l  soon need to. concentrate i t s  logg ing here. 

The sect ion o f  boundary running f rom the south end o f  the Park 
t o  a p o i n t  a short  d is tance downstream from where the schist-sand- 
stone contact  zone moves upslope and away from Redwood Creek should 
be managed according t o  Bu f fe r  Type I I I C .  The res t  o f  t h i s  boundary 
should be managed according t o  Buf fe r  Type I I I B .  

Redwood Creek U n i t :  East Boundary--Bald'Hi l ls Road t o  Sec- 
t i o n  19. Th is  sec t ion  o f  the boundary i s  p r i n c i p a l l y  a r idge top 
(Hol t e r  Ridge) s i t u a t i o n  w i  t h  lands l y i n g  t o  the east and no r th  owned 
by the Simpson Timber Company. Both s ides o f  the boundary have been 
c u t  over .  Some o f  these lands have been p a r t i a l l y  cu t  and, i n  com- 
mon'wi t h  o ther  lands o f  t h i s  nature On the ,  .Park boundary, may have 

: 'accuiiiul a t  ions o f  heavy. ' fuel s from wi ndthrown t 'rees and c u l l -  l o g s  
l e f t  f o l l o w i n g  the f i , r s t  cu t .  Generally speaking, these lands have 
good regenerat ion which 'has begun t o  ' form a s i g n i f i c a n t :  undei-story 
wh.ich:should be favored when.cul1 ,logs and l a r g e  .standing t ' rees are  ... .  - 
removed.. Th i s sect i o n  .o f  . . the '  . . .  boun'da,ry.. .shoul . . . . .  d b e  manage$. accord . . . . . .  i ng 

. . . .  io;'tB'"ffer I I A .  . . . . ,  ' . .  
. . . .  :,... . . . .  . .  s . . . . . .  .. . .  , . . 
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'kedwood d r h k  :unit':. ~~r tC; !  ~ d ~ ~ i l i k + - - s e i z t i t i ~  19"tb; F ish  Hatchery. 
. . .  The :bouiigary .a,long t h i s - . s e c t  ton' of the:'Park .i s 'ma1 n l  y '1.n. ol 'd ' g rowth  ... 
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t;o,,:major f o r k s  o f  Los t  Man Creek. : , Ma,negepnt o f  p r i v a t e  .lands a Ong. .q.,i'k=l "to. "s&,wh&.;.v&lajaid.s the 1 i ne 
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. . used .on, these steep:erosive areas instead;of;  t r a c t o r  yarding.-.- 'The 
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Buf fe r  Costs ' 

t 
Investment i n  the  Park i s  massive bu t  the  values i t  y i e l d s  

a r e  even greater .  Th is ,  o f  course, i s  a statement o f  f a i t h  s ince 
no h i g h l y  r e l i a b l e  means are ava i lab le  t o  c l e a r l y  analyze t h i s  re-  
l a t i o n s h i p  i n  terms o f  cost-benefi t r a t i o s .  The same ~i t u a t i o n  
a p p l i e s  t o  making dec is ions  w i t h  respect t o  investment i n ' b u f f e r  
management, except i n t h i s  'case both cos ts  and benef i t s  are d l  f f  i c u l  t 



t o  quant i fy .  For example, f u l l  in format ion on cos ts  ascribable t o  
i ns ta l l i ng '  a shelterwood system instead o f  a c l ea r  c u t t i n g  system 

I 
are not known, nor can the p rec i  se benef i t s  from reduced w i  ndthrow 
or  prevented lands1 ides be i d e n t i f i e d .  Thus the matter  o f  invest- 
ing i n  various forms o f  bu f f e r  management w i l l  remain a judgment 
decision. Further studies are obvious1 y needed. 

I 
I n  general , costs associ ated w i  t h  b u f f e r  management can be 

placed i n  three categories. F i r s t  are those re l a ted  t o  the construc- 

I 
t i o n  o f  fue l  breaks. Second are the ex t ra  logging costs  associated 
w i t h  special treatments such as c u t t i n g  i n  small b locks o r  harvest- 
i ng under a shel terwood-system. Thi rd  are so-cal 1 ed management costs 

I 
which re l a te  t o  special regenerat ion costs, e x t r a  timber marking 
costs o r  opportuni ty costs o f  ho ld ing  ex t ra  timber on the ground as 
i n  the case o f  the shel terwood-wood system. 

I 
-.,Fuel break costs. The involvement here i s  w i t h  two types o f  

f-uel breaks .. dhe fi r s t  requi res  the f e l l  i ng o f  a1 1 snags, removi ng 
a l l  fuels,)arger than 2 inches i n  diameter, prun ing dead limbs and 
thinnJng dense stands. Cost func t ions  are f a i r l y  we l l  known f o r  
snag,felJ.ing and general est imates are ava i l ab le  f o r  fue l  removal, 
pru~!$g~an$,;h! nn!jg. S m  guide t o  the 1 a t t e r  i s avai 1 able, . f o r  
example, from studies a t  .the i j n i ve rs i  ty o f  Cal i f o r n i a l s  Whi taker 
Forest located i n ' t he  S ie r ra  Nevada which show cos ts  ranging from 

,. . rase, & -  . 

: ~ 2 h P : & y $ a y  1::;; ;k r,cpr-$c,& r.: ;2=pi? qtpi :S je 7-i  : , - , -:#y .>L 

a,.jLi.g$&+e~~~~d ,typ,e2 , ~ f ~ , f ~ u e  1-brea k . i s,J p,s t a  1 1 ed i n ras ;,- brush 
, ,p~,&*~jp& ~he~e~&o~*,~~~ha~.lfab,,1,e,ma_te r i.pJ s ,present. .. Gu i des t o  
$hex%ei&pa$,s. + rei CgCyfij 1 g p l t ~ & p  -U . IS. for$pt, Se r v  i ce ,,and .the 

.&al,ifqrpi a- Diyi $!.on .of.J,Forestry ,f,rom fhei r. f u e l  break .cons t r "c tkn  
,, ,pypgyams .r++-erq, )agai,(,, - h m e v e ~  '-most of ,  phese, stud! es  appl y . 4 9  the 

' S _ i e ~ ~ a ~ ~ ~ e y a d a - - ~ $ \ ~ i ~ p ~ g "  dlqcal., s-tud.i.es must be,made t o  determine 
. . 
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- ;t,osa4L~qqing -Costs. p,IL.&r key: ~~+~th~.e~ cp,s,ts J.s, the d i f f e r e n t i a l  i n  
costs .of,,tbe.prescr,ibed p r a c t i c e  r e l a t i v e  .to !lnbrmal:l e , - . %  cost<,r~hb main 
Issyes 'a~e.,'differentl'als".,'k-:;to ' the  kpp l I ca t ion '+b f  'cable systemk i n 
, locations where owners, would normal 1 y,appl y t r a c t o r  systems, loggi  ng 
i n  small-block versus logging i n  largeablocks, the use o f  u p h i l l  
roads versus the use o f  down h i l l  roads, the use o f  logging spurs 

>versus no logg,ing .spurs, the use o f  e x t r a  ,drainage s t ruc tures on - 'roads and ;ki,d , t ra i  1 s, a i d  the advanced roading required i n  she1 t e r -  
, wood ,manageFn t . , -. c , .  %. a 

. . . . . . . s 
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-... : iL;d:Wi j hj!L~e,spfct to 1 ogg,i,"g w i  t h  ceb l . e , sys~ems'~rat  her th*<w!<th 
, . :t ractoj& the~re:, i s ,  a..,gues.t.i.on'whether: .a ..real .d:i ffer.e,tit i i l . .  .exi st.s,?pt 

a1 1 , since both systems are used i.n the Douglas 'f i.r 'Region which i s  
compa'rable i n  many ways.' Use o f  cable systems tends t o  be concen- 



t r a t e d  on steep ground where an advantageous u p h i l l  p u l l  can be 
gained, but  i n  recent years cable systems w i t h  po r tab le  towers and 
o ther  adaptat ions are  being used over a wide range o f  topographic 
s i t u a t i o n s  i n  preference t o  t r a c t o r s .  I n  the reg ion o f  the Park, 
however, t he  t r a c t o r  logging i s  favored i n  most s i t u a t i o n s  over 
cable logging. I n  old-growth stands the argument i s  made tha t  a 
t r a c t o r  must be on hand on cable s e t t i n g s  t o  make beds f o r  f e l l i n g  
l a rge  redwoods, thus why not  use t r a c t o r s  f o r  a l l  aspects o f  log- 
g ing? Th is  argument i s  c l e a r l y  no t  tenable i n  young-growth stands. 
Perhaps i n  many cases the rea l  reason f o r  l i m i  ted use o f  new cable 
systems i s  simply u n f a m i l i a r i t y  and a res is tance t o  change. Thus 
the issue o f  e x t r a  cos t  f o r  the  use o f  cable systems i s  a negotia- 
b l e  matter.  

Small-block versus la rge-b lock  management r e f e r s  t o  the s i t e  
of c lear -cu t  o r  , o the r  treatment areas t o  be used. As was indicated 
i n  ,otherL,sect ions, o f  thi;s repo r t ,  :.some o f  the' nei.ghboring companies 
prefer.:.to..ipl,an .the.i r c y t t  i,ng . i '~.,.blocks up. t o  .4,000 ?acres .or more, 
whi l e  we :,c,eG,rmnend c u t t i n g  .on  .,the ,.buffer t o  be 1 imi.ted t o  no more 
than 30 acres. . , l ~ ~ e , , q u e s t i o , n  ;i.s:? .are h igher  cos ts .~assoc i  ated w i t h  
smal ler  blocks?.. Here ,agai~:,,...the,re.is no .s t ra igh t - . fo rward  answer. : 

avai 1 able. : ~ t  l e a s t  one company adjacent: t o  :tbq,, Park uses. :the .small - 
b lock  approach as a ma t te r .o f - .  . .choice and a t  'no apparent cost  d is-  
advantage. - 1- bl,.ock ,:mana,geme-nf ., ,,howey.e,r ,,:has ,:SOW. itheore t i c a l  
e x t r a .  costs.. , I _ , : . 1 , - _ . :  :associated . . . .  : .  -w.i,th,:i..kl.y?hi ch;. shqul d .,.be :tnqt,i.oned!: . Admi n-. 
i :s t'ra t . h e  ,record,;.:,ke@~,ng. ic_o.s$.q p roba b;l!y. :a r.e,i-h,i3hher ... .. . . , . ,,s i .we, : r.oad s . 
mu s t , . ..bej ,. s x t  ,.:.;,, epded . .. . t hr.o,ug4;,~n$:~qa@d :k.aareaass 5t 91.iir+~~~1;.:~ddvan~d, ocat:i. ons 
that;  - 5 9  pr,@.siu~bj,;~ -',y?.!gt n.~;ep$?~r,V?~vr bt h, l .@r ge .c '$? j~~~~$+nage .mnt  O -  : L .  
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The cos t  o f  d r e  inage- :s.tfducture.s &hatt;.are $eedecI under t h e  
Buf fe r : . rypes d i s,cus,sed are, ;~o;t~,~.excess i v e  ,and.i.sh,oul,d,::be .,part o f  ,normal 
good.. p,rsc t ice !.,. , ~ h e ~ r e l : ~ ~ s ~ ~ ~ ~ . e , , ~ , u e ~ s t i i i ~ p  ,wh,e$he.r,~,,fl-ny::,fi,~nci a.1 :i ncent i ve 
s i I . . I . i . 2 - q  houl d I ! i . , .  &:zg i , . s  !:.-..fcL f o - ~ ~ , f o 1 . , ~ o ~ i , ~ ~ ~ g ~ o p d ~ p ~ a , ~ ~ t ; 1 ~ c e ~ s ~  , . . .  :yli iLch ma-ny::-compan l e s  
f~ll,cw.as~~a,~pa~$~.,~.~;~of~-~ou~~~e~.~n.~ s9me;,~a~ts,of;,thel:~rr~ropert.ies.- The 
p r.i'ncii pa l .  i ssueiFheqe .;i sl,.:gq,.extepd. :f h e ~ ~ ~ ~ p r a c t i ~ c e . s , , t o , ' ~ ~ h o s e  -par.t.s . t ha t  
a f f e c t  th.e..~ark.,.,and. .. . ~ . . _ ,  . to  ,app:ly,$hemjwj.th -par t . i cu la r :  care,:on e'rosive s o i l s  
i n the  b u f f e r  ':area. ~ , I ~ d ~ c a t l o n a l  ,,campaigns. and g,youp ,pressure--as 
m i  ght  .be exer ted by, a jo in t , ,  Industry-Park; land management comni t tee-- 
may be more e f fec t , i ve  than o f f e r i n g  f ' inancia l ,  Incent ives .  

. . :.;., . . + ,  " , . , ; . .  . . ,  " %.. :. .:.::::.. .. . 
. ~anasemem'k'. Costs .. . : .$dent i,f$ abl,?. m<nagement;.=,ost $. ,are those 
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a s s o c i . a t e d ~ , , w . i ~ t h : f ~ v o ~ ~ i n g , . ~ i i w p ~ d  qver..pthey,:spticie_s,,.,opportunity . 
cos ts  o f  . ho ld i~g , ,e~x t ra . , t imber~~ ,andr~~ t imbe~~ .ma~~k ing~costs . : ;  - .. . . 
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The issue of favor ing  redwood on the b u f f e r  areas t o  enable 
coppice management has some i d e n t i f i a b l e  cost aspects. Where a e r i  a1 
seeding i s the normal p r a c t i c e ,  a s u b s t i t u t i o n  o f  redwood f o r  Dougl as- 
f i r  o r  o ther  species i s  involved. Redwood seed i s  no t  commonly 
ava i l ab le  on the seed market and thus a c o l l e c t i o n  cos t  may be i n -  
volved. I t  i s  also conceivable t h a t  d i r e c t  seeding of redwood w i l l  
not work and redwood w i l l  have t o  be introduced by p l a n t i n g ,  par- 
t i c u l a r l y  i f  the percentage o f  redwood i n  the surrounding stands i s  
low. Th is  would be an i d e n t i f i a b l e  cost  under such circumstances. 
A general issue also e x i s t s  as t o  the p r o d u c t i v i t y  o f  redwood versus 
Douglas-f i r  on ce r ta in  s i t e s ,  and as t o  the r e l a t i v e  values of wood 
substance from redwood and Doug las- f i r .  A t  present  young-growth 
redwood i s not as valuable as young-growth Dougl as f i r; however, 
p r o d u c t i v i t y  o f  the two species i s  roughly s i m i l a r .  

A counter argument e x i s t s  w i t h  respect t o  the  e x t r a  cos ts  o f  
estab1,ishing redwood. Once stands o f  the desi red d e n s i t y  o f  red- 
wood are es tab l  i shed, regenerat i o n  costs associated wi t h  f u t u r e  
r o t a t i o n s  would be g rea t l y  reduced, since no o r  v e r y  low reseeding 
costs would be incurred i n  f u t u r e  ro ta t ions .  Th is  poss ib le  cos t  
saving can be expressed i n  present net  worth terms and compared w i t h  
cur rent  -costs o f  establ  ishment. 

, . 
A special  case o f  cos ts  a r i s e s  on the Type I V  b u f f e r  which 

c a l l  s for shel terwood management. The carefu l  appl i c a t i o n  o f  shel t e r -  
wood sequi res  considerat ion o f  a l a rge  amount o f  t echn ica l  d e t a i  1 i n  
estab1,i shing and applying ' t ree  s e l e c t i o n  c r i f e r i  a. Tree marking 
o f  t h i ~ ' ~ n a t u r e  i s  c l e a r l y  an e x t r a  cost  and a t t r i b u t a b l e  d i  r e c t l y  
to,-b'fi.fer-tnanagement,' since'.no specia l  cost  f o r  t r e e  marking i s  
associated w i t h  the normal c lea r -cu t t i ng .  Another associated c o s t  
o f  shel terwood management i s ' t ha t  o f  h o l d i  ng e x t r a  t imber. The 
volume and i t s  value associated w i t h  the shelterwood ove rs to ry  may 
be~hheld ! f o r  many years dependi ng on p r o t e c t i o n  needs. T h i s '  i s 'an 
income.-foregone over the pe r iod  and thus i n t e r e s t  should be charged 
on the value. The in te res t  cos t ,  however, may be p a r t i a l l y  o f f s e t  
by growth o f  the overstory t rees ,  thus i n t e r e s t s  c o s t s  would be 
diminlshed >by ,the value o f  t h i s  growth. 

I : *  1- . ' , 

. ' : ."The problem o f  taxes a1 so a r i s e  i n  connect ion w i t h  h o l d i  ng'  
overs tory  trees. As d l  scussed prev ious ly ;  f o r e s t  stands f rom which 
70 percent o f  the o r i g i n a l  stand! ng vo l  wne"i s removed, qua1 i f y  as 
"cutover!' stands and are taken o f f  the county t a x  r o l l s .  She1 t e r -  
wood management w i l l  c a l l  f o r  removal o f  less  than 70 percent  i n  t h e  
i n i t i a l  c u t  thus the remaining stand w i l l  be taxed and t h i s  cos t  
wi 1 1  be d i  r e c t l y  a t t r i b u t a b l e  t o  b u f f e r  management. 

The existence o r  not of a p a r t i c u l a r  e x t r a  cos t  associated 

w i t h  a prescr ibed bu f fe r  .p rac t ice  i s  l a r g e l y  dependent on local 
cond i t i ons  and what i s  "normal" f o r  a p a r t i c u l a r  s i t u a t i o n .  The 
establishment o f  compensatory cos ts  f o r  c e r t a i n  management o r  l o g g i n g  
p rac t i ces  must be a matter f o r  study and n e g o t i a t i o n  a t  a l e v e l  where 



each company's s i  t u a t i o n  and cond i t ions can be c a r e f u l  1 y considered . 
To accomplish t h i s  we recommend t h a t  a committee be se t  up cons is t -  
i ng o f  equal membership o f  government and i n d u s t r i a l  representa t ives  
w i  t h  one neutra l  member t o  exp lore  the  possi b i  1 i t y  o f  s e t t i n g  equi t a b l e  
costs f o r  the prescr ibed p rac t i ces  by study and d i scuss ion  ra ther  
than by l i t i g a t i o n .  While t h i s  proposal may appear na ive ,  i t  i s  made 
i n  recogn i t ion  o f  the great need t o  fos te r  and develop cooperat ive 
approaches t o  many management problems between the Park and i t s  
neighbors. 

Water shed Managernen t 

The t r i b u t a r y  watersheds wi ' th  which the Park i s  .concerned a re  
those drained by M i  I 1  Creek, May Creek, Lost Man Creek and Redwood 
Creek. Each i s  c u r r e n t l y . a f f e c t e d  by logging and road b u i l d i n g  
ac t i v . i  ti-es..:associ ated ' w i t h  the  conversion o f  old-growth ,or p a r t i  a l -  
l y cu t  '.stands t o :  j ; ~ " n ~ - ~ r o w t h . . : : " ~ h e  ' Redwood Creek watershed i s :a1 so 

. . . . 
affe'cted . - by ranching a c t i v i t i e ' s . : ' : '  

;,-::;;: , ' ! . .<  . .  - :..,, ., , . .  , .. , .. . . . . . - 

M i  1 1 ..Creek.' We recomne'nd t h a t  the 'Re1 1 i m  Redwood Company-- 
who coritrols.i.the M i l l ,  Creek watershed outs ide  the.:.Park--continue ' t o  
manage t h e 1 . r - l a n d ~ . ~ a s  they-have;beeri--doing.' On..:steep 's lopes t h i s  
means;usi.ng an..-uphi 11 .,road. system:!wi t h  a ' cab le  ya rd ing  ::system;: On 
gent ie~ -s lopes~: i t~~means~~the  u i e ~ , o f : j e i  t h e r  tractor::or:cable:logging. 

.. . :;-or,:. bd.t:h':lt6dp:-:and: gent ie 'sl ope's-.i't... \J c-rneans..clear"Cutti~ng ; I  n 3staggefed 
, ;.,.:.... .. d,@-86;iacie ;and .'payi.fig;*dr6f ul.;;>attent i o'$+tb <;toad and .,,iki d 
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,-:. . .: .% i <!<f .'$$$.?,%,;; <;; . . . . - t ra i  1 drainage. , . - . . . ?  .:.;I:. , . . _ .  4 : . v . . :  , . . .. ....'.; -. ,: 
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wi tholit. . . is , ighi f . i ,~dnt  ). ... .. ... . . .. :. eroS' ior i i f ' ,pr ,operr~ logging"!p~ct ices  . . .. , . . a re ; fo l l owed  .' 
~ h & < . ~ i  t"iti,on$/ n 7 ~ ~ h i . ~ ' ~ a i ~ ~ h ~ d : i ~ ~ ~ ~ i ' . w h i . e h  the:;al,dcgrow$h Is ;be i ng 

, . ... 
c : ; ..,.;,: ?, .,,. , . .,, , , .,- ., , !.: ' E ' . .  ? .  

b'systernat i i a l l ) ; :  cb""efted td ~ ) ; f l ~ d ~ ~ ' f ~ ~ ~ h $ i  s 'cbn i i  db+abl;v:.di ffirant 
t.&n'.,.'thai "hi t)i ,$f=\ia i led ?i ri2'5h6 :Bii! 1 r Creek..wat&r&fied::f:n :Hilmbol d t  

, .  , - . : I  

County a t .  the t ime i t was bei ng:.logged .:: We !br ingsup ' t h i  s::poi nt,;::: 
because the. exte~sive. , .erosion ,that,. has occurred i n t h e  .Bu l l  Creek 

:d l,"sgd' f id4u6Atl,q $60i i'$6':gs.i that whi dh&?Ceii.-ibe.!expected ' f 
-bij,1:bg9i ijgZ:?*?ci; .i;:j:i: , 7"~')2"..::!a';35''3 ;..!<,c,!:i qi, ' 1>5:;::,... .: : , ?.\<!?<;:.: : .  .,.,..:.r . . .  -I,.:,, # . , -  

LIT!' f;:: : .j : i. .-.>.., .;?;--.. , p;;:;;.;; : ,-,;, : .- # 2  , ct&.< 4 ., q.;? !rtc: ,; 2.3 q %.-:: : ., .$+.. - . . . . .. , .  - . j :; . . : . :, ,I :;: .; 
. . . . 

~he,.etosiob' i n  t h e . . ~ u l  i".'cr&k:watershed i s...*II iitocumenttid 
and i s  a good example of what'ycan ' r e s u l t  f rom heavy t r a c t o r  l ogg ing  
0" i t e e p  ."&tab1 k'ysbi 1 i i"  ' ~ h e ~ ~ ~ ~ a t e r s h e c l  'was heavi,l.y7,1 ogged dur i ng 
the 19501 sB:,wi tho& ' concer". ' for the.:.erosion . p o t e n t i  a1 : - o f ' , t h e  soi 1 s 
involved. ';Sedimentsthat'came o f f . ' t h e  logged areas f o l l o w i n g - t h e  
heavy ris i ri"'l955. and 1964,'.,were ' . su f f  i cf en t  t o '  ser ious1 y::endanger 

! . . < : .  . the . . fa rk~ is - .Rockefe l  l e r  'Grove downstream. The o v e r a l l  problemrwas 
. : . ... s o .  Jeri&ils ~ t h g t  ~ ~ e ~ : ~ ~ ~ b t ~ : - ~ i ~ . i j ~ o n - ~ o f : ~ ~ & a c h e s  and ,.Parks..i (now.: the: 

State D i v i  s ioq  of Parks  and Recreation) found. {  t necessary t o  
'... purchase .the "@par wateis)led :'I ri"order' t o  .gal n: c o n t r o l  ' of-::i t and 

?.>.,. ... ̂ . . . .  - . , . .  , . I  . :  . . . . begin ' i t s  s tabi , l  izat' ion.' ' 



The d i f f e r e n c e  between the two watersheds 1 ies  l a rge ly  i n  
the  d i f f e r e n c e  i n  the geology and the s o i l s .  The Bu l l  Creekwater- 
shed i s  unstable g e o l o g i c a l l y .  The soi 1 parent mater ia ls  are i n t e r -  
bedded shales and sandstones l y i n g  a t  a d i p  angle roughly p a r a l l e l  
t o  the  slope. As a r e s u l t ,  over 85 percent o f  the Bul l  Creek water- 
shed, wh i l e  l ess  than 15 percent  o f  the M i  1 l Creek watershed are 
covered w i  t h  Hugo soi 1 s. These soi 1 s have very low cohesiveness and 
are p o t e n t i a l l y  h i g h l y . e r o s i v e  on steep slopes. Only a small amount 
o f  slope undercut t ing  wi 11 s t a r t  them moving. A1 so the creek grade 
i s .  c lose r  t o  the l e v e l  o f  the s o i l s  o f  the p r i n c i p a l  old-growth 
groves i n  B u l l  Creek. Most o f  the  groves along Bul l  Creek are on 
recent  a l l u v i a l  so i  1s. On M i  11 Creek a l l  bu t  a few are on elevated 
te r races we1 1 above the creek. And f i n a l  1 y the  percentage of steep 
slopes i s  g reater  i n  the  B u l l  Creek watershed. This re la t i onsh ip  
is .shown i n  Table 6 .  

May Creek. The soi  1 s i n t h i  s watershed are 1 argel y Empi r e  
s o i l s  developed f rom deep sandy marine and o l d  dune deposits and 
Me1 bourne soi 1 s developed on r e l a t i v e l y  s o f t  sedimentaries. Both 
of these soi 1s o f f e r  low t o  moderate p o t e n t i a l  sediment inputs. The 
o n l y  p a r t  o f  the watershed t h a t  o f f e r s  any serious erosion p o t e n t i a l  
i s  the  steep slope immediately along the  eastern r idge o f  the water- 
she'd. I d e a l l y ,  these steep slopes should be yarded uphi 11 w i t h  a 
cab le  system but  the  road net  i s  a1 ready designed and p a r t i a l l y -  
es tab l i shed  which w i l l  no t  permi t  t h i s  unless r a d i c a l l y  modified. 
B e i p g z r e a l i s t i c  about the  s i t u a t i o n  ca re fu l  sk idding on.these steep 
slopes and proper drainage o f  the  s k i d : - t r a i l $  i s  the best we can 
hope fo r ;  and we be1 leve i t  wi 11 be s u f f i c i e n t .  o r  . 

-.re.-A?-?Continued maintenance o f  the  permanent ,part  o f  the-:road net  
and ;pu t t ing  the area ? " t o  bed" f o l l o w i n g  logging wi 11 be -the -most 

- . important  aspects o f  managl ng t h i  s watershed. Th is  wi 11 involve 
t - c los ing  the  temporary roads a f t e r  use and removing a1 1 f i l l s . a n d  
c u l v e r t s  i n  the 'major  drainage channels. )The sk id  t r a i l s  w i l l  .need 
t o ' b e  c losed o f f  by water .breaks o r  cross d i tches space a t  30-100 
f o o t ' i n t e r v a l s  depending on the slope. . . ! 1- 

, - 

., : tst . .%There could be-a major 8eros ion.prob lem+in  , t h i s  watershedi i f  
t he  new freeway i s routed up May Creek and across i t s  northernl head- 
waters. I f  t h i s  does develop an a c t i v e  program t o  s t a b i l i z e  the  
c u t s  .and f-111 s wi 11 be requi  red. - ?,-.. 

z r - ,  + - -  
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t' Lost  Man Creek, Only the  steep eastern edge o f  t h i s  water- 
shed o f f e r s  any ser ious  management problems. Thi s steep area i s 
covered w i t h  a Hugo-Melbourne s o i l  complex which can be h igh ly  
e r o s i v e  i f  undercut by roads and t r a c t o r  t r a i  I s .  The nor th  f o r k  of 
Los t  Man Creek a l s o  heads up i n  a steep slope covered w i t h  Hely 
s o i l s .  These s o i l s  can a l s o  be h i g h l y  eros ive  if improperly handled. 

Loggi ng i s a1 so going to be compl !cited on these steep slopes 
by the  Park boundary. I t s  l o c a t i o n  has created some corners t h a t  





w i l l  be d i f f i c u l t  t o  get t o  wi thout  access through Park land. The 
best care o f  these slopes dur ing logging can be achieved by yarding 
uph i l l  w i t h  a cable system t o  one o r  more h igh l eve l  roads crossing 
the north boundary a t  one o r  more points, 

As i n  the May Creek watershed, the Lost Man Creek watershed 
should be "put t o  bed" f o l  lowi ng loggi ng and t h i  s appl i es a1 so t o  
the cut-over por t ion  o f  t h i s  watershed that  1 i e s  i n  the Park. 
The temporary roads should be closed and a l l  f i 11 s and cu lve r ts  i n  
the major drainage channels removed. The sk id  t r a i  1s should be 
closed w i t h  water breaks o r  cross d i  tches spaced a t  30-100 f o o t -  
in terva l  s depending on the slope. 

Redwood Creek. That p a r t  o f  the watershed upslope from the 
Park and the recomnended bu f fe r  zone on the South s ide o f  the Red- 
wood Creek cor r ido r  should o f f e r  no major management problems if 
the logging pract ices now being fol lowed by the Georgia-Pacif ic 
Corporation are continued. Care, however, w i l l  need t o  be taken 
not t o  ac t i va te  s l ides i n  the Atwel l  s o i l s  t ha t  extend above the 
recomnended bu f fe r  zone i n  the Bridge Creek area. The road net i s 
wel l  maintained and close a t t e n t i o n  has been pa id  t o  drainage 
where requ i red. 

The watershed upslope f rom the Park and the recomnended 
bu f fe r  zone on the north side of the co r r ido r  could o f f e r  serious 
management problems i f  the road ne t  i s  not l a i d  ou t  t o  avoid the 
Atwell soi 1 s. I t  w i  11 a1 so be necessary t o  main ta in  the main 
road system once establ i shed and t o  put  each area " to bed" f o l  low- , 

ing logging. 
" ,  

I.:-:? + ! L . L .  
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,Management o f  the watershed upstream from the Park i s  a more 
d i f f i c u l t  matter. The major problem wi 11 be t o  s tab i  1 i ze the soi 1 s 
now ac t i ve ly  s l  ipping and . t o  prevent any f u r t h e r  a c t i v i a t i o n  of 
land-sl i ps  along the creek. .Th is  wi 11 require keeping the roads 
above the slip-zone, which can be e a s i l y  recognized by the type of 
s o i l  as wel l  as the presence o f  o l d  s l ides,  and s t a b i l i z i n g  s l i des  . 
already act iva ted by the f loods o f  1955 and 1964, and by logging. 
I t  w i  11 ,a1 so ,be necessary t o  locate  -roads so t h a t  - g u l l  y and surface 
erosion i s  1 imi ted and block s l i d e s  on kasterson s o i l s  and debr is  '- 
s l ides on Hugo s o i l s  are -not i n i t i a t e d  on the steep slopes higher up 
i n  the $watershed : 

The cost  o f  stabi 1 i z i  ng the upper Redwood Creek watershed w i  11 
be considerable and w i  11 be compl i cated by the many ownerships i n- 
volved. A t  t h i s  time, we see no feas ib le  means o f  d i r e c t l y  inf luenc- 
ing land management pract ices i n  t h i  s watershed through lega l  o r  
f inanc ia l  means. We suggest, therefore,  that  a vo luntary  Redwood 
Creek Land Management Associat ion be organized w i t h  membership t o  in -  
clude a l l  segments o f  ownership i n  the watershed. Then l e t  t h i s  
group see what i t  can do wi th  the problem. Road rnai ntenance, for 
example, i n  the slip-zone ' i s  c o s t l y  and voluntary ac t i on  t o  r e s t r i c t  



road bu i ld ing  i n  t h i  s  zone might be reasonable even i n  terms of 
d i r e c t  f i nanc ia l  return.  Simi lar  volunteer land management committees 
have worked wel l  i n  es tab l ish ing a cooperative approach t o  f i r e  
protect ion.  We recognized, o f  course, that  a stronger common in te res t  
ex i s t s  i n  prevent ing w i l d  f i r e  than i n  reducing sediment input i n t o  
Redwood Creek. 



SUMMARY 

1. A l a rge  propor t ion  o f  the ecosystems tha t  c o n s t i t u t e  the 
uncut redwood f o r e s t s  i n  the Park are primeval i n  a successional 
sense. Almost a l l  o f  these ecosystems r e f l e c t  the r e l a t i v e l y  recent 
exc lus ion  o f  f i r e .  

2. Preservat ion of s i g n i f i c a n t  examples o f  the primeval 
redwood f o r e s t  i n  the Park i s  f e a s i b l e .  I t  w i  1 1  depend l a r g e l y  
on the proper management o f  land w i t h i n  the Park. Replacement eco- 
systems wi 1 1  be needed t o  provide a cont inu ing d i sp lay  o f  o ld -  
growth redwood i n  the Park and can be developed from cutover stands 
now inc luded i n  the Park. 

3. Preservat ion o f  streams w i t h i n  the Park depends l a r g e l y  
on the proper management o f  watersheds outs ide  the Park. 

4. There are a number o f  p o t e n t i a l l y  des t ruc t i ve  inputs  
from land adjacent t o  the Park and from watersheds t r i b u t a r y  t o  the 
Park. The inpu ts  which a f f e c t  the  preservat ion  o f  the redwood 
f o r e s t  w i t h i n  the Park are f i r e ,  wind, water moving downslope i n t o  
the Park, s o i l  moving downslope i n t o  the Park--e i ther  along the 
surface o r  i n  the form o f  s l  ides--and band c u t t i n g  du r ing  peak- 
f lows.  The inputs  which can a f f e c t  the  preservat ion  o f  the  streams 
are peak-f lows and sediment-loads moved along the 'streambeds as 
gravel and rocks o r  c a r r i e d  i n  suspension as s i l t s  and c lays.  t h e  
magnitude o f  these p o t e n t i a l  i npu ts  are c l o s e l y  t i e d  t o  the  manage- 
ment p rac t i ces  and can be increased o r  reduced by modi fy ing these 
prac t ices .  

5 .  Watershed management p lans  can be developed t o  minimize 
p o t e n t i a l  1 y des t ruc t i ve  inputs f rom watersheds t r i b u t a r y  t o  streams 
i n  the Park. To achieve t h i s  a cooperat ive approach.must be developed 
w i t h  landowners i n  the watersheds. The major watershed management 
problem w i l l  be i n  the Redwood Creek drainage, upstream from the Park. 

6. Bu f fe rs  must be es tab l  i shed around a1 1 o f  the 
Park where redwood ecosystems a re  t o  protected.  The basic design 
f o r  these b u f f e r s  around most o f  the  Park i s  the establ ishment o f  
young-growth redwood coppice stands, 800 f e e t  wide on a l l  fo res ted 
perimeters. E l  sewhere the cons t ruc t i on  o f  f u e l  breaks on a1 1 up- 
slope per imeters o f  the Park w i l l  be required.  

7. Buffers can be designed t o  minimize p o t e n t i a l l y  destruc- 
t i v e  inputs  from lands immediately adjacent t o  the Park. 

. 8. Bas icbu f fe rdes ignandmanagement ,  however,mustbe 
adapted and modi f ied  according t o  soi  1 , topography and t imber stand 

s i  tuat ions i n  order t o  control  s p e c i f i c  potent i  a1 i nputs. 



9. Costs o f  i n s t a l l i n g  and managing s p e c i f i c  b u f f e r s  w i l l  
va ry .  I n  developing f u e l  breaks there w i l l  be the cos t  o f  construc- 
t i o n  and o f  removing dead fue l s .  I n  shelterwood and small b lock  
management there w i l l  be ex t ra  logg ing  and management cos ts .  I n  
e s t a b l i s h i n g  redwood coppice there w i l l  be p l a n t i n g  cos ts .  And where 
old-growth t rees  w i l l  have t o  be re ta ined f o r  sometime as i n  the 
she1 terwood stands there  w i  1 1  be taxes and i n t e r e s t  charges. 
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ELABORATION AND CITATIONS REQUESTED BY OFFICE OF NATURAL 
SCIENCE STUDIES AFTER THEIR REVIEW OF A PRELIMINARY DRAFT 

OF THE REPORT 

( 1 ) :  Pg. 7. Data from most of the observation p l o t s  t ha t  
have been establ i shed i n the Redwood Region have not and probabl y 
w i  11 not be published. Studies of the redwood fo res t  by researchers 
w i t h  s c i e n t i f i c  backgrounds has been sketchy. The research t ha t  has 
been car r ied out has been concerned la rge ly  w i t h  the timber producing 
po ten t ia l  o f  t h i s  species. The f i r s t  major ecological  study o f  red- 
wood was undertaken by the W i  ldland Research Center, Un ive rs i t y  o f  
Ca l i fo rn ia ,  Berkeley, a t  the request o f  the C a l i f o r n i a  State D i v i s i o n  
of Beaches and Parks. The resu l t s  o f  t h i s  study are covered i n  s i x  
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p. Waring, R.H. 1963. 
Vegetation o f  the C a l i f o r n i a  coast, redwood region I n  

. l e l a t i o n  t o  ,gradients prf; ~ q i s t u ~ e ~ ~ ~ u t ~ ! e n t s ,  I igh t  
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and tehperature. Univ; o T ' ~ a 1  i f., serk;', Ph.D. thesis,  
142 pp. 

. , - - ' .  q. Weber, A. 1926.' 
Redwood cutover lands. ~ n i v , ' ~ o f  ~ a l  if., Berk., M.S. 
thesis, 64 pp. 

(2) : Pg. 8. The p o i n t  we. w i s h  to. s'tress' w i t h  t h i s  statement 
i s  tha t  redwood, through i t s ' s p r o u t i n g  capab i l i t y ,  can dominate long 
a f te r  the successi orial stages Invo lv ing  i t s  reproduction by seed 



has disappeared. Redwood cannot regenerate b y  seed i n  the envi ron-  
ments t h a t  now p reva i l  a long much o f  i t s  eas te rn  and southern l i m i t  
I n  these areas redwood was es tab l ished under e a r l i e r  favorab le  
environments and i s  now a r e l i c  and e x i s t s  o n l y  because o f  i t s  
a b i l i t y  t o  sprout. Elsewhere i n  i t s  range redwood can regenerate 
by seed and i s  not a re1 i c  o f  e a r l i e r  env i  ronments. But everywhere 
successional stages i n v o l v j n g  seed1 ing  regenera t i on  are  almost 
t o t a l l y  lacking. There a re  few c i t a t i o n s  a l l u d i n g  d i r e c t l y  t o  
these po i  nts.  Some background in fo rmat ion  on longev i  t y ,  sprout  
regenerat ing capacity, seed regenerat ing c a p a c i t y  and successional 
p o t e n t i a l  can be found i n  the f o l l o w i n g  p u b l i c a t i o n s :  

a. F r i t z ,  E. 1929. 
Redwood, the ex t raord inary .  Timberman 30: 38-39, 77. 



k. Stone, E.C. 1966. 
Ecology o f  the watershed. Proc. Syrnpos. on Management 
f o r  Park Preservat ion, pp, 65-80. Sch. o f  Fores t ry ,  
Univ. o f  Cal if., Berk. 

1. U.S. Forest Service. 1908. 
Redwood. U.S.D.A. For. Serv. S i l v .  L e a f l e t  18, 5 pp. 

( 3 ) :  Pg. 8. D i rec t  evidence o f  f i r e  i n  the redwood reg ion  
p r i o r  t o  the a r r i v a l  of the  whi te man i s  conf ined t o  b u r i e d  charcoal 
depos i ts  i n  the a l l u v i a l  f l a t s .  I n  one o f  these depos i ts  we un- 
covered charcoal t h a t  was around 1200 years o l d  according t o  the  
standard carbon da t ing  technique employed, Also, we have found 
Douglas f i r  logs i n  a nearby a l l u v i a l  f l a t  t ha t  are around 10,000 
years o l d  according t o  carbon dat ing and we expect t o  f i n d  charcoal 
o f  a s i m i l a r  age i n  t h i s  deposit. The p o i n t  we b e l i e v e  should be 
kept i n  mind, 1s t h a t  f i r e  was comnon i n  the  pr imeval f o r e s t  p r i o r  
t o  the  a r r i v a l  o f  the wh i te  man. 

(4): Pg. 8. Except f o r  bur ied charcoal,  as a l ready discussed, 
we have no way o f  t r a c i n g  the occurrence o f  f i re  i n  the pr imeval  
redwood fores t  back i n t o  time. We can be reasonably conf ident ,  
however, t h a t  f i res ran through the pr imeval redwood f o r e s t  every 
50-75 years o r  the  f o r e s t  t h a t  greeted the wh i te  man on h i s  a r r i v a l  
would n o t  have .been what I t was. -The ? o n l y  researcher who has exa- 
mined t h i s  quest ion i n  any d e t a i l  concluded t h a t  t h ree ,o r  more 
se r ious  f i res occurred per  century. An est imate o f  the frequency 
of l a r g e  fir,e_s, i n  fhe past  i n  the Park cou ld  be determined,,.if t h e  
cos t  wqB .acceptable, b y  a ser ies  -o f  !stand age ana lys i s  at '  key . - . . 
locat ions ;  : , :  e , . P  ..; 

a. F r i t z ,  E. 1932. 
. ~ ~ - . ; T h e : r o l e i o f . f i r e ~ i n  the redwood region. Univ. C a l i f .  

Agr. Exper. Sta. C i r .  323, 23 pp. 

b. F r i t z ,  E. 1957. 
- - .  . .The:,\ - J.,f+- habI t s  .of iredwood ' the e x t i e o r d l  nary. West. 

Conser. - ~ o u r i  ?14:4-7, ..38. - . .  . - 
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(5): Pg. 15. 1f ''a ' regular  -program o f  c o n f r o l  l e d  bu rn ing  
cou I d  be- i n s t i  tuted, subsequent' r e c u t t i n g  o f  the cutover  1 ands 
once regenerated would no t  be necessary. F i  res would need t o  be 
in tense enough, however, t o  destroy redwood t rees  i n  the  regenera- 
ted  stands, otherwise the desi red fu tu re  I t f l o w  o f  age classesu 
wou ld-not  be achieved. The cost  would probably be p r o h i b i t i v e .  
Th inn ing by f i r e  f o l l o w i n g  re-establishment o f  redwood on the  c u t -  
over  lands would be poss ib le  but  would be ve ry  complicated and 
c o s t l y .  Thinning ~ i l l ~ p r o b a b l y  be des i rab le  because when p r o p e r l y  
a p p l i e d  t rees  up t o  4 f e e t  i n  diameter and 200 f e e t  t a l l  can be 



produced i n  100 years o r  l e s s '  on good s i t e s .  

(6) : Pg. 17. Soi 1 Vegetat ion Survey Maps a re  maps prepared 
by the  C a l i f o r n i a  Cooperative Soi l -Vegetat ion Survey c a r r i e d  ou t  
by the U.S. Forest Service. Not a l l  of the fo res ted  p a r t  o f  t he  
s t a t e  has been mapped b u t  a1 1 of the Park has been mapped. These 
maps can be obtained from the U.S. Forest Service, San Francisco, 
Cal i f o r n i a .  

(7): Pg. 20. F i r e s  i n  the  primeval redwood f o r e s t  p r i o r  t o  
the a r r i v a l  o f  the wh i te  man were undoubtedly w i l d f i r e s .  C o n t r o l l e d  
f i r e s  a re  f i r e s  i n i t i a t e d  b y  man kept under h i s  c o n t r o l  once s ta r ted .  
P r i o r  s i t e  preparat ion i s  requ i red  and burn ing  must be conducted a t  
a t ime when i t  can be r e s t r i c t e d  t o  the p resc r ibed  area. As S t a t e  
and Federal f i r e  f i g h t i n g  organ iza t ions  can r e a d i l y  t e s t i f y ,  t he re  
i s  a long h i s t o r y  o f  c o n t r o l l e d  f i r e s  which s t a r t e d  ou t  under 
c o n t r o l ,  b u t  which l a t e r  became uncon t ro l l ed  and tu rned i n t o  w i l d -  
f i r e s .  P r i o r  t o  the a r r i v a l  o f  the wh i te  man, I nd ians  may have 
s t a r t e d  f i r e s  so as t o  c l e a r  o u t  the underbrush o r  d r i v e  ou t  game, 
b u t  once these f i r e s  were s t a r t e d  the Ind ians  c e r t a i n l y  had no way 
o f  c o n t r o l  1 i ng  them. Many o f  these f i res cou ld  have readi l y  become 
w i l d f i r e s  i n  the t r u e  sense o f  the word. 

(8) : Pg. 21. Thunder storms w i t h  accompanying 1 i g h t n i n g  
s t r i k e s  occur essent i  a1 l y  every year i n  " t h e  Redwood region,' o f t e n  
du r ing  the h i g h l y  f i re-hazardous f a l l  months. According t o  t h e  
l o c a l  fo res ters ,  r a r e l y  does a year pass-when one o r  more' aead- 
topped redwood t rees  are n o t  s t ruck  by l i g h t n i n g  and caught"on 
f i r e .  During the pas t  25 years, however, these~lightn*i*ngz*started 
f i r e s  have been q u i c k l y  brought under c o n t r o l  and t h e  acreage 
burned as a r e s u l t  o f  1 i g h t n i n g  s t r i k e s  has been i n s i g n i f i c a n t .  
The important p o i n t  t o  keep i n  mind i s  t h a t  i n  t he  past ,  i n  t he  
absence o f  f i r e  con t ro l ,  these l i g h t n i n g  s t a r t e d  f i r e s  -- which  
can burn  f o r  weeks i n  dead tops and snags -- cou ld  have been 
responsib le f o r  many o f  the  extensive w i l d f i r e s  t h a t  burned 
through the primeval redwood f o r e s t  p r i o r  t o  the  a r r i v a l  o f  t h e  
w h i t e  man. Ind ians  may have been i npo r tan t  i n  s t a r t i n g  f i r e s  i n  
the pr imeval  redwood f o r e s t  b u t  t h e i r  presence was n o t  e s s e n t i a l .  

(9): Pgs. 24 and 25. Wind pa t te rns  genera l i zed i n  F igu res  
4 and 5 are  described i n  more de ta i  1 in :  

a. Boe, K.N. 1965. 
W ind fa l l  a f t e r  experimental  c u t t i n g  i n  o ld -growth  
redwood. P roceed. Soc. Am r. f o r e s t e r s  , pp. 59-63. 

b .  Caborn, J.M. ,1957. 
She l te rbe l t s  and microcl imates. F o r e s t r y  Comn. Bul .  
29, 135 PP* 



c. Caborn, J.M. 1965. 
She1 t e r b e l  t s  and windbreaks. Faber and Faber, London, 
288 pp. 

d ,  Hut te ,  P.  1968. 
Experiments on w ind f low and wind damage i n  Germany. 
Suppl. t o  t lForestry. t '  Soc. o f  Fores te rs  o f  G r .  B r i t a i n ,  
pp. 20-25. 

(10) : Pg. 46. The species make-up o f  these young-growth stands 
v a r i e s  w i t h  the  s lope  p o s i t i o n .  Towards t he  bottom o f  t h e  s lope  
redwood dominates. Higher up t he  s lope  Douglas f i r  becomes an 
impor tan t  element i n  the stands and dominates as the  r i d g e  t op  i s  
approached. 


