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Lands l i de  d i s t r i bu t i on  and  f requency  by  geo log i c  map  un i t  w i rh in  t he  L i t t l e
R ive r  A l " lA  i s  po r t rayed  i n  Tab le  5 .  The  g ran i r i c  t e r ra in  (KJg )  o f  t he  K lama th
Moun ta ins  p rov ince  s tands  ou t  c l ea r l y  as  hav ing  che  h ighes t  f r equency  o f
l a n d s l i d e s  ( b o t h  n a t u r a l  a n d  m a n a g e m e n t - r e l - a t e d )  a t  1 2 . 1  o c c u r r e n c e s  p e r  s q u a r e
m i l e .  l , J i t h i n  t he  [ . Jes te rn  Cascade  phys iog raph i c  p rov ince ,  t he  cu f faceous  o r  ashy
v o l c a n i c  d e p o s i t s  o f  t h e  C o l e s t i n  F o r m a t i o n  ( T f e )  f o 1 l o w  n e x t  a c  7 . 9  l a n d s l i d e
occu r rences  pe r  squa re  m i l e .  The  th ree  ma jo r  rnap  un i t s  co r respond ing  w i th  che
L i t t l e  B u t t e  V o l c a n i c  G r o u p :  b a s a l c i c  l a v a  f l o w s  a n d  f l o w - b r e c c i a  ( T u b ) ;  w e l d e d
a n d  u n w e l d e d  a s h - f l o w  t u f f  ( T u t ) ;  a n d  l a v a  f l o w s ,  m u d  f l o w s ,  t u f f s  a n d  b r e c c i a s
( T u s )  a r e  a l l  c l o s e l y  g r o u p e d  w i t h  r e s p e c t  t o  l a n d s l i d e  f r e q u e n c y ,  r e f l e c t i n g  a
modera te  po ten t i a l  f o r  l ands l i de  f r equency .

Table 5. I-andslide frequency by geologic nap

PHYS IOGRAPHIC
PROVINCE

K lamath
M o u n t a i n s

C o a s  t
R : n s e- ' . . " b -

W e s t e r n
a ^ - . ^ ^ A ^ ^u d b L d u c S

GEOLOGIC
MAP UNIT

Q a l

KJg
KJm

J u
. J V

Tmsc
T s s

T f e

Q e f
Tub
T u t
Tus
Tsv
T i b

r.rnit -

FREQUENCY
( p e r  s q .  m i .  )

0 . 0

L 2 , L
4 . 5
4 . 4
3 . 1

MAP UNIT NUMBER
ACREAGE IANDSLIDES

1 , 0 5 1  0

RANKING
( R e I a t i v e  t o  K J g )

0

l 0
4
4
3

I
3

1
5
5
5
4

4

1

)

) r 6

285
3 2 2
6 1 5

0 8 9
5L2

1 8 0
9

1 6
3

'l

L 7 4
l 3 l
2 2 0
209
28L

1 0
I

L . 4
3 . 8

l 4  ,  0 0 9
l 3 , 1 9 0
2 2 , 0 3 9
2 2  , 4 4 9
3 6 , 9 4 7

1 , 3 6 1
438

7  . 9
6 . 4
6 . 4
6 . 0
4 . 9
4 . 1
1 . 5

A  c o m p a r i s o n  o f  n a t u r a l  a n d  m a n a g e m e n t - r e l a t e d  l a n d s l i d e s  b y  v i c i n i t y  i s  s h o w n
i n  T a b l e  5 .  L a n d s l i d e s  t h a t  a r e  n o t  r e l a t e d  t o  m a n a g e m e n t  a c t i v i t i e s  c a n  p o i n t
ou t  i nhe ren t l y  uns tab le  a reas  w i th in  t he  l andscape .  Na tu ra l  l ands l i de
d i s t r i bu t i on  and  f requency  by  v i c i n i t y  and  subwa te rshed  o r  F i sh  l , Ja te rshed
A n a l y s i s  A r e a  ( F W A A )  i s  c o n t a i n e d  i n  T a b l e  7 .  T h e  B l a c k - C l o v e r  V i c i n i t y  h a s  t h e
h i g h e s t  r a t e  f o r  n a E u r a l  l a n d s l i d e  f r e q u e n c y  a c  3 . 6  o c c u r r e n c e s  p e r  s q u a r e  m i l e .
A c c o r d i n g r y ,  t h e  c l o v e r  c r e e k  ( c L V )  a n d  c l o v e r  c r e e k  T r i b u t a r y  ( c L B )
s u b w a t e r s h e d s  w i t h i n  c h e  B L a c k - C l o v e r  v i c i n i t y  h a v e  5 . 1  a n d  4 . 9  l a n d s l i d e
o c c u r r e n c e s  p e r  s q u a r e  m i I e ,  r e s p e c t i v e l y .  T h e  e l e v a t e d  f r e q u e n c y  r a t e s  m a y
r e f l e c t  C h e  h i g h  p e r c e n t  o f  s t e e p  c e r r a i n  i n  t h e s e  s u b w a t e r s h e d s .  T h e  m a j o r i t y
o f  t h i s  v i c i n i t y  i s  i n  a  h i g h  f i r e  o c c u r r e n c e  z o n e .  T h e  C l o v e r  C r e e k  f i r e
c o v e r e d  n e a r l y  8 8  p e r c e n t  o f  t h e  C l o v e r  C r e e k  d r a i n a g e  i n  1 9 8 7 .  H i g h e r  n a t u r a l
l ands l i de  f r equency  ra tes  can  be  expec ted  i n  t he  g ran i t i c  t e r ra in  unde r l y i ng  t he
C a v i t t  C r e e k  a n d  L o w e r  L i t t l e  R i v e r  v i c i n i t i e s ,  h o w e v e r ,  t h e  r e f e r e n c e  c o n d i t i o n
i s  unknown  due  to  l ack  o f  ae r i a l  pho to  cove rage .

T h e  W o l f - P l a t e a u  v i c i n i t y  h a s  c h e  h i g h e s t  m a n a g e m e n t - r e l a t e d  l a n d s l i d e  f r e q u e n c y
a t  5 . 2  o c c u r r e n c e s  p e r  s q u a r e  m i l e .  W i t h i n  t h i s  v i c i n i c y ,  t h e  W h i t e  C r e e k  ( W H T )
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sub \ ta te rshed  has  the  h ighes t  f r equency  ra te  a t  9 .3  occu r rences  pe r  squa re  m i re .The  h igh  race  o f  managenenE- re ra ted  l ands l i de  occu r rence  w i th in  t h i s  v i c i n i t y  i smos t  l i ke l y  t he  resu l t  o f  ex tens i ve  road ing  and  t imber  ha rves t i ng  ac t i v i t i es
t h a E  t o o k  p l a c e  d u r i n g  t h e  d e c a d e  o f  t h e  l g s O ' s  a n d  1 9 5 0 , s .  p r i o r  t o  1 9 7 0 ,  r o a dcons t ruc t i on  p rac t i ces  we re  poo r  and  thus  con t r i buced  to  t he  race r  deve ropmen to f  numerous  road - re la ted  fa i l u res .  A l t hough  che  cav i t t  c reek  v i c i n i t y  ranksmodera te l y  w i t h  respec t  t o  managemen t - re laced  l ands l i de  f r equency ,  t he  Buckc reek  Peak  (PKP)  subwa te rshed  s tands  ou t  c l ea r l y  as  hav ing  che  h ighes t  ove ra l lr a t e  o f  1 7  '  7  o c c u r r e n c e s  p e r  s q u a r e  m i l e .  T h e  v e r y  h i g h  f r e q u e n c y  i s  a t t r i b u t e dto  ex tens i ve  road ing  and  c lea r - cu t  l ogg ing .  App rox iu ra te l y  7g  pe rcen t  o f  t h i s
subwa te rshed  l i es  w i t h i n  t he  g ran i t i c  t e r ra in .  S im i l a r l y ,  t he  Fa I1  c reek  (FAL)
s u b w a t e r s h e d ,  w h i c h  i s  m o s t l y  u n d e r l a i n  b y  g r a n i t i c  b e d r o c k  ( 6 5  p e r c e n r ) ,  h a s  ah i g h  f r e q u e n c y  r a t e  o f  9 . 9  o c c u r r e n c e s  p e r  s q u a r e  m i l e .  M a n a g e m e n t - r e l a t e d
lands r i de  f requency  by  v i c i n i r y  and  FVAA i s  dep i c ted  i n  Tab re  g

Table 6 I -ndslide frequency by cause by vicinir;l
occurrences per squ:rre nile-

V IC IN ITY

Frequency reported in

L o w e r  L i t t I e
E m i l e
M i d d l e  L i t t l e
U p p e r  L i t t l e
W o l f  P l a t e a u
Cav  i  t t
B l a c k  -  C l o v e  r

NATURAL

0 . 6
1 . 0
1 . 3
t 6

1 . 1
1 . 5
3 . 6

COMBINED

5 . 2
+ . J

4 . 6
5 . 1
6 . 2
5 . 4
7 . 8

R i v e r

R i v e r
R i v e r

MANAGEMENT - REI.ATED

3 . 4
1 e

q ,

J . d

4 . 2

s t r e a m  b u f f e r s  p r e s c r i b e d  i n  t h e  N o r t h w e s t  F o r e s t  p l a n  ( t a i l o r e d  t o  t h e  L i t t l e
R ive r  A l ' 1A )  a re  360  fee t  f o r  f i sh -bea r i ng  s t reams  and  l 8O  fee t  f o r  non - f i sh
b e a r i n g  s t r e a m .  o f  1 1 3 4  t o t a l  I a n d s l i d e  o c c u r r e n c e s  i d e n t i f i e d  w i c h i n  t h e
w a t e r s h e d '  s o m e  8 2 9  o c c u r r e n c e s  o r  a b o u t  7 3  p e r c e n t  l i e  w i t h i n  r i p a r i a n  z o n e s ,
a n d  t h e r e f o r e  c a n  b e  c o n s i d e r e d  t o  b e  a  d i r e c t  s o u r c e  o f  s e d i m e n t  y i e l d .
(Tab1e  9 ) .  The  B lack -c love r  v i c i n i t y  has  rhe  h ighesc  l ands l i de  f r equency  ra re
b y  s t r e a n  c l a s s  a t  5 . 2  o c c u r r e n c e s  p e r  s q u a r e  m i l e .

Table 7- I^andslide sithin riprarian areas by strean cla.s by vicinity.

vrcrNrrY CIASS 1 class 2 cl-{ss 3 CIASS 4 TOTALS FREeuENcy
a n a d r o m o u s  r e s i d e n t  p e r e n n i a l  i n t e r m i t t e n t  ( p e r  s q .  m i . )

f i s h  f i s h  n o n _ f i s h  n o n _ f i s h

Lower  L i t t l e  R i ve r  7
E m i l e  0
M i d d l e  L i c t l e  R i v e r  l 5
U p p e r  L i t t l e  R i v e r  0
i l o l f  P la teau  l
C a v i t t  2 0
B l a c k - C l o v e r  L l

9

5
o

L

t 1

z 4

(  104 )

l 0
3 2
1 8
5 0

6 6

( 2 s 6 )

3 . 5
3 . 1
2 . 9
4 . 2
4 . 5

5 . 2

94 I22
2 7  4 2
4 6  9 9
I 4  6 9
4 4  1 0 3

L37 255
3 2  1 3 9

TOTAL I.I,NDSLIDES ( 6 5 )
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Table 8. Natural hndslide Occurrence by Vicinity and Tributary
within the Litrle River AMA.

l-ower Little fuver

2 tEv .3  20

Synbol Tribtttary
Namc

FWAA
Acrcasc

Nlhtral l.andslidc
Occurrcaccc

Frequcacy
pcr cquare -fle

Ranking
(Relative to CLU

LLR
BKH
FAL
JIM

Lowcr Littlc River
Buckhorn Crcck
FaIl Crcck
Jim Crcck

9199.5
43y.2
5v4.2
2756.4

7
J

7
5

0 .5
0.4
0 . 8
0 .7

I
I
2
I

Emi le

E716 .5  13

Middle Litt le River

2t632.6 45

Upper Litt le fuver

10405.6 26

Wol f  Plateau

1450E.8 24

Cav i t t

37689.E 92

Black{ lover

17056.4 95

Footnotes:

l3l t44.0 3r5
Baseline Average 1 .5 3

Natural landrlidc frcqrcncy for all FWAA'r within thc Litllc fuvcr AMA ir rehtivc end rcportcd r. r pcrc€at of tbc Clovcr Cr€tk FWAA which ber thc

highcst pcrccntrgc of lm&lidc GcumDccr pcr rcrc (c.g. 5.I lmdlli& occwtc&,er pcr rqurc milc).

Tbc Black-Clovcr agmalgamatcd FWAA har thc highctt pcrcsstrgc of hndrli& @curcaccr (c.g. 3.6 hldtli& @cureDcct pcr rqurc milc).

Thc lpwcr Littlc Rivcr lmdslidc frcqrcncy ir birrcd low dr to hgking rcrid pbotognnnclry for tbc 1946 flight yar wcct of C:viu Crck-

B:\LOTUS\LR_AMA_9

CIS MOSS As Swry for Mep FISH.WAAS (Aeirc lhp No. I I )

1 . 0

t . J

1 . 6

l . l

t . 6

3 . 6

U E M
EMI

Uppcr Emi le Creck
Emils f,1cek

3879.9
4836.6

2
l l

0 .3
1 . 5

I
3

B O N
GRM
I{LR
LRC

Bond Creck
Crcenman Creck
Middlc Littlc R.ivcr

Little River Canyon

886.5
t774.6

n3t2.3
7659.2

0

l 8
23

0 .0
t /

1 . 0
1 . 9

U
J

2
A

J N C
PIN
U L R
t{EM

Junction Crcek
Piruraclc Creek
Upper Little River
Hemlock Creek

t 3 3 t . l
1539.5
3984.3
3550.7

3
5
8

t n

a l

l . J

1 . 8

)
^
J

A

WLF
N E G
WHT

Wolf Creck
Negro Crcck
Wh.ite Creck

7530.6
4420.1
255E. I

' t l

J

0

1 . 8
0.4
0 .0

I
0

MCK
EVT
B K P
BKS
C O P
U C A
WRK
SPR
MIL
PLF
TUT
C U L

Cavitt Cre.k
McKay Creek
Evarts Crcck
Buck Peak Creck
Buckshot Creck
Copperhead Creek
Uppcr Cavitt Creck
White Rock Crcck
Springer Creck
Mill Creek
Plus Four Creek
Tuttlc Creek
Cultus Creek

l067l .E
t4v.9
2261.6
1559.  I
839.6

22 t4 .7
5198 .8
2@7.1
t220.5
t205.2
2125.7
t328.6
5622.2

l 3
)
5
5

0
0

l 8
I
I
6
E
7

27

0 . 8

I A
l . t

t . z
0 0
0 .0
2 .2
0 .3
0 .5
3 .2
2.4
3 .4
3 . 1

2
J

)
2
0

I
I
6

1

6

FRB
cLv
BLK
C L A
C L B
D U T

Flat Rock Branch
Clovcr Creck
Black Creck
Clover Creck Trib.
Clover Creck Trib.
Dutch Creck

2870.5
uto.2
7M2.4
972.8

r041 .6
2618 .9

t 7
1n

43
4
E
)

3 .8
< l

3 .9
, / . .o

4 .9
0 .7

7
t0
E
5

l 0
I
I
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Table 9- Management-Related l-andslide Occurrences by Vicinity and Tributary
within the Litrle River AMA.

Vicinity Symbol TributEry
Namc

FWAA
Acrcagc

Mg.t-Relatod
Occurrcocce

Frequcocy
pct squarc milc

Ranking
(Rclativc to BKP)

LLR
BKH
FAL
JIM

Lower Little River
Buckhorn Croek
FalI Creci
Jim Creel,

9199.5
43y.2
5y4.2
2756.4

36
l 6
85
t 5

2 .5

9 .9
3 .5

I
I
6
2

Lower Little River

2 l \ y .3  153

Emi le UEM
EMI

Uppcr Emilc Creek
Emilc Crcck

3879.9
4836.6

J

43
0 .5
5 .7

0
3

E 7 t 6 . 5  4 6 3 .4

Middle Li t t le River

2t632.6 I l0

Upper Litt le River

r@05.6 57

Wolf Plateau

14508.8 n7

Cavitt

37689.8 223

Black{ lover

t7056.4 fi2

Totab | 131E44.0 EIE
Basclirc A 4.0 2

Footnotes:
Natual ludrli& frcqucncy for all FWAA'r wilhin lbc Ljutc Rivcr AMA ir rchtivc rod rcporrcd rr e pcrccnt of tbc Buk Pc* Crcct FWAA which har thc
highcrt pcrccntrge of landrlidc occurremcr pcr rcrc (c.g. 17.7 hdrlidcr occtrtrerloca pcr qrurc milc).

Thc Wolf Pl^rtcru agmrlgrmatcd FWAA Mr thc hitbcd p€rccolr3c of lendrli& occurrcocr (c.2, 5.21laddi& occurrcocGr p€r rqurc milc).

Br\LOTUS\LR_AMA_6

GIS MOSS As Sqry for Mep FISH.WAAS (Acriw Mep No. I I )
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4 . 5

BON
GRM
MLR
LRC

Bond Creck
Greenmal Creek
Middlc Litrlc fuvcr
Little fuvcr Canyon

886.5
1774.6

n3t2.3
7659.2

I E
/ a

48

1 . 4
6 .5

4 .0

I
^
I
2

JNC
PIN
U L R
HEM

Junction Crcck
Pinnaclc Crcck
Uppcr Littlc fuvcr
Hemlock Crcck

l 3 3 l  .  I
1539.5
3984.3
3550.7

)
t 2
l 8
22

a /

5 .0
2 .9
4 .0

I

)
2

J . J

3 . 5

5 .2

3 . 8

WLF
NEC
WHT

Wolf Crcck
Negro Creck
Whirc Creek

7530.6
4420.1
255E. I

59
2 l
37

5.0
3 .0
v . J

)
J

5

CAV
MCK
EVT
BKP
BKS
coP
U C A
WRK
SPR
MIL
PLF
TUT
C U L

Cevitt Creek
McKay Crcck
Evarts Creek
Buck Pcak Creck
Buckshot Crcck
Coppcrhcad Creek
Uppcr Cavifr Creck
Whitc Rock Crock
Springer Creek
MilI Crcck
Plus Four Creek
Tuttlc Crcck
Cultus Crcek

1 0 6 7 1 . 8
t4v.9
226 t .6
159 .1
839.6

2214.7
5  r  98 .8
2N7 .1
t ) ' ) i  <

t205.2
2 t25 .7
t328.6
5622.2

7E
20

43
)

I A

l 0
, l

E
E

t 2
I
I

A 1

E . 9
l . l

t7 .7
2 .3
4.0
t . 2
o . /
A a

3 . 6
0 .5
0.  I

3
)
I

10
I

I
A

2
2

0
0

FRB
CLV
BLK
CLA
CLB
DUT

Flat Rock Branch
Clovcr Creck
Black Crcek
Clover Creek Trib.
Clover Creck Trib.
Dutch Creek

2E't0.5
?Jto.2
'7U2.4

972.E
t04 l . 6
26 r8 .9

E
20
65
E
5

E

l . E
5 . 1
5 .9
5 .3
l . E
2 .0

I

J

J

I
I



Risk Assessnent

E ros ion  po ten t i a l  and  sed imen t  de l i ve ry  f o r  t he  L i t t l e  R i ve r  AHA i s  exp ressed  i n
t e r m s  o f  r e l a t i v e  p r o b a b i l i t y .  R i s k  i s  b a s e d  u p o n  r e l a t i v e  l a n d s l i d e  f r e q u e n c y
d u e  t o  e i c h e r  e p i s o d i c  ( c a t a s t r o p h i c )  o r  c h r o n i c  s e d i m e n t  d e l i v e r y  t o  s t r e a m
channe ls .  Mechan i s t i c  app roaches  wh ich  a t t emp t  t o  quan t i f y  t he  amoun t  o f
sed imen t  de l i ve ry  i n to  s t ream channe l s  f r om su r face  e ros ion  and  mass  \ . / as t i n€ ,
p r o c e s s e s  w a s  n o t  c o n s i d e r e d  f e a s i b l e  a t  t h e  w a t e r s h e d  s c a l e .  S u c h  m e t h o d s
a p p e a r  m o r e  s u i t a b L e  a n d  u s e f u l  a t  t h e  p r o j e c t - l e v e l  p l a n n i n g  s t a g e .  T h i s
h a z a r d  r a t i n g  d o e s  n o t  c o n s i d e r  e r o s i o n  p o t e n t i a l  r e s u l t i n g  f r o r n  " a t  r i s k "  t o
f a i l  s c r e a m  c r o s s i n g s ,  s c r e a m  n e t w o r k  e x t e n s i o n ,  o r  g u l l y  o r  r i l l  e r o s i o n  o n
r o a d  s u r f a c e s ,  c u t  s l o p e s ,  o r  f i L l  s l o p e s .

T h e  r e l a t i v e  p o t e n c i a l  ( r i s k )  f o r  s e d i m e n t  d e l i v e r y  f r o r n  m a s s  w a s t i n g  p r o c e s s e s
s t e m m i n g  f r o m  l a n d s l i d e s  h a s  b e e n  d e t e r m i n e d  u t i l i z i n g  a  w e i g h t e d  r a n k i n g
s y s t e m .  T h e  r a n k i n g  w a s  b a s e d  o n  t h e  f i n d i n g s  o f  t h e  l a n d s l i d e  a n a l y s i s ,  a n d
p r o f e s s i o n a l  j u d g e m e n t  w h i c h  i n c o r p o r a t e d  f i e l d  o b s e r v a t i o n s  a n d  t h e  r e v i e w  o f
t h e  s c i e n t i f i c  l i t e r a t u r e .  C r i t e r i o n  f o r  t h i s  e v a l u a t i o n  i n c l u d e :  g e o l o g i c  m a p
u n i t s  g r o u p e d  b y  l a n d s l i d e  f r e q u e n c y ,  s l o p e  c l a s s ,  a n d  g e o m o r p h i c  m a p  u n i t s
w e i g h t e d  b y  p o t e n t i a L  o f  s e d i m e n t  d e l i v e r y .  R e l a c i v e  p o t e n t i a l  w a s  d e r i v e d  b y
t h e  a d d i t i v e  c o m b i n a t i o n  o f  c o i n c i d e n t  a t t r i b u t e s  ( T a b l e  1 O ) .  B a s e d  o n  H a s k i n s
a n d  C h a t o i a n  ( 1 9 9 1 ) ,  g e o m o r p h i c  u n i t s  p o r t r a y e d  o n  t h i s  m a p  i n c l u d e ;  a c t i v e
e a r t h f l o w  t e r r a i n  ( Q e f a ) ,  d o r m a n t  e a r t h f l o w  t e r r a i n  ( Q e f ) ,  d e b r i s  s l i d e  b a s i n s
( D s b ) ,  a n d  c h r o n i c  h i l l  s l o p e  e r o s i o n  ( C h e ) .

Table 1O- Criterion used to delineate areas of erosion and sedi-nent delivery
potential (risk). The veighted rnmerical attribute for each of the
cr i ter ion is  shosn in parentheses-

GEOLOGIC MAP UNIT  SLOPE C IASS GEOMORPHIC  UNITS

( f 0 )  K J g  -  g r a n i t i c  r o c k s  ( 1 0 )  >  5 0 t  ( 1 0 )  D s b  -  d e b r i s  s l i d e  b a s i n s
( l )  T f e  -  c u f f a c e o u s  s e d i m e n t s  ( 5 )  3 0 - 6 0 t  ( 8 )  Q e f a  -  a c t i v e  e a r t h f l o w
( 5 )  T u b  -  b a s a l t i c  f l o w s  ( 0 )  <  3 0 t  ( 3 )  Q e f  -  i n a c t i v e  e a r t h f l o w

T u E  -  a s h - f l o w  c u f f  ( 2 )  C h e  -  c h r o n i c  h i l l s l o p e

Q e f  -  l a n d s L i d e s  a n d  e a r t h f l o w s  ( s u r f a c e )  e r o s i o n
( 4 )  T u s  -  t u f f  a n d  l a v a  f l o w s  ( 0 )  n o  u n i t s  d e l i n e a t e d

T s v  -  s i l i c i f i e d  v e n t  d e p o s i t s
K J m  -  m a r i n e  s e d i m e n t s
J u  -  g a b b r o ,  p e r i d o t i t e ,  a n d  s e r p e n t i n i t e

( 3 )  J v  -  a l t e r e d  v o l c a n i c  l a v a  f l o w s  a n d  s e d i m e n t s
T s s  -  t u f f a c e o u s  s e d i m e n t s

( 1 )  T i b  -  i n t r u s i o n s  o f  b a s a l t i c  a n d e s i t e
T m s c  -  s e d i m e n t a r y  r o c k s

( 0 )  Q a 1  -  a l l u v i a l  ( s t r e a m )  d e p o s i c s

RANKING SYSTEM

2 4  -  3 0  h i g h
l B  -  2 3  m o d e r a t e  t o  h i g h
L 2  -  1 7  m o d e r a t e

6  -  11  1ow to  rnodera te
0 - 5  l o w
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The  E ros ion  and  Sed imen t  De r i ve ry  Po ten t i a l  (R i sk )  Map  fo r  t he  L i t t l e  R i ve r  A . l , lA
i s  con ta ined  i s  con ta ined  i n  F igu re  8 .  Re la t i ve  f r eque . , " y  f o r  e ros ion  and
sed imen t  de l i ve ry  po ten t i a l  by  v i c i n i t y  i s  po r r rayed  i n  Tab le  11 .  The  Emi le  and
Lower  L i t c l e  R i ve r  v i c i n i t i es  have  the  h ighes t  pe rcen t  o f  ac reage  tha t  f a l l s
w i t h i n  a  h i g h  p o t e n t i a l  r a t i n g  f o r  e r o s i o n  a n d  s e d i r n e n t  d e l i v e r ! ,  a t  l g . 5  a n d
1 7 . 3  p e r c e n t ,  r e s p e c t i v e l y .  T h e  B l a c k - c l o v e r  a n d  M i d d l e  L i t t l e  R i v e r  v i c i n i t i e s
f o l l o w  n e x t  i n  t h i s  c a t e g o r y  a t  1 1 . 7  a n d  1 1 . 3  p e r c e n r .

Table 11- Erosion and sedinent deliwery potential by vicinit lr yithin the Litt le
Riwer AHA- potentiar is expresses by percenc acres-

V IC IN ITY

L o w e r  L i t t l e  R i v e r
Emi  l e
M i d d l e  L i t t l e  R i v e r
U p p e r  L i t t l e  R i v e r
W o l f  P l a t e a u
C a v i t t
B l a c k - C I o v e r

LOW LOW-MODERATE MODEMTE MODERATE-HIGH

3 8 . 1
4 2 . r
2 5  . 2
3 0  . 7
5 1 . 6
3 0 . 8
1 8 . 8

2 2  . 6
L 4  . 5
3 6 . 2
3 t  . 5
3 s . 2
3 6 . 2
3 1 . 1

1 1  1
L L .  I

L J . Y

2 0  . 6
t s  . 2
9 . 3

2 2 . 4
2 3 . 2

l 0  . 4
1 1 . 1

6 . 1
L 2 . 0
2 . 5
4 . 4

H I G H

L 7  . 3
1 8 . 5
1 1 . 3
4 . 4
1 . 5
6 . 3

L L  . 1

The  f requency  o f  l ands l i de  and  deb r i s  t o r ren ts  t h roughou t  t he  L i t t l e  R i ve r
wa te rshed  has  i nc reased  subs tan t i a l l y  s i nce  the  adven t  o f  i n tens i ve  I and
managemen t  ac t i v i t i es .  O f  t he  t o ta l  number  o f  l ands l i des  t ha t  have  occu r red
w i c h i n  t h e  b a s i n  s i n c e  t h e  1 9 4 0 ' s ,  r o u g h l y  8 0  t o  9 0  p e r c e n t  h a v e  b e e n  l i n k e d  r o
m a n a g e m e n t  a c t i v i t i e s .  W h i l e  n o t  a l l  o f  t h e  m a n a g e m e n t - r e l a t e d  a c t i v i t i e s
d e l i v e r e d  s e d i m e n t  d i r e c t l y  i n t o  s t r e a m  c h a n n e l s ,  t h e  m a j o r i t y  o f  t h e m  d i d .  I t
i s  d i f f i cu l t  t o  quan t i f y  t he  ex ten t  t o  wh i ch  aqua t i c  hab i ca t  and  aqua t i c
commun i t i es  have  been  a l t e red  by  t h i s  change  i n  sed imen t  reg ime  due  to  t he  f ac t
t ha t  t he  L i t t l e  R i ve r  and  Cav i t t  C reek  subbas ins  a re  l i ke l y  t o  reac t
d i f f e ren t l y .  Fu tu re  sed imen t  de l i ve ry  t o  s t reams  shou ld  no r  be  l i nked  co  pas r
fa i l u res  bu t  ra the r  t o  f u tu re  po ten t i a l  s i ces  i n  t he  l andscape  where  e ros ion  and
m a s s  w a s t i n g  p r o c e s s e s  p r e v a i l .

sul{l{ARY oF TaNDSC,APE PROCESSES AND RAI{TETCATTONS TO I]rE AQUATTC ECOSYSTEI{

Cawitt Creek and I-oser Little Riwer Vicinicies

The  Cav i t t  C reek  and  Lower  L i t t l e  R i ve r  v i c i n i t i es  encompass  pa r t s  o f  t he
K l a m a t h  M o u n t a i n s ,  C o a s c  R a n g e ,  a n d  W e s t e r n  C a s c a d e s  p h y s i o g r a p h i c  t e r r a n e s .
Due  to  age  d i f f e ren t i a l  amongs t  t hese  geo log i c  t e r ranes  and  the  d i ve rs i t y  o f
rock  t ypes  p resen t  w i t h i n  t hem,  l andscape  phys iog raphy  i s  f a i r l y  comp lex .
Cav i t t  C reek  and  Lower  L i c t l e  R i ve r  re f l ec t  a  more  ma tu re  s tage  o f  d i a inage
deve lopmen t  re la t i ve  co  o the r  pa r t s  o f  t he  wa te rshed  due  to  t he  l a rge t  

" * f "1 . "o f  g e o l o g i c  t i m e  i n  w h i c h  e r o s i o n  h a s  t a k e n  p l a c e .

Cav i t t  C reek  i s  a  sys tem w i th  a  na tu ra l l y  h igh  sed imen t  l oad  due  ma in l y  t o
ch ron i c  seasona l  e ros ion  o f  I d i o t  s l i de  ,  a  s i zeab le  ac t i ve  ea r th f l ow  s i t ua ted
w i - ch in  t he  Uppe r  Cav i t t  C reek  (UCA)  subwa te rshed .  Subs ran t i a l  sed imenr  l oad  i s
der ived f rom chis act ive ear thf lo l r  landform due to la tera l  channel  movement and
inc i s i on .  Abou t  70  pe rcen t  o f  t he  Cav i t t  C reek  subbas in  i s  unde r l a i n  by  a l t e red
Eu f faceous  vo l can i cs  t ha t  rap id l y  wea the r  i n to  f i ne - tex tu red  s i l t y  t o  c l ay - r i ch
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s o i l s .  D e b r i s  a v a r a n c h e s ,  a n d  s r u m p s  a n d  e a r t h f r o w s ,  a r e  t h e
o f  mass  fa i ru re  t h roughou t  t - he  vo l can i c  t e r ra in  i n  t he  cav i t t

do rn inan t  mechan i sms
Creek  subbas in .

A n o t h e r  1 3  p e r c e n c  o f  t h e  c a v i t t  c r e e k  s u b b a s i n  i s  u n d e r l a i n  b y  g r a n i t i c  b e d r o c k
o f  t he  K la rna th  Moun ta in  p rov ince .  Ex tens i ve  a reas  o f  g ran i t i c  t e r ra in  c rop  ou t
w i th in  t he  MacKay  (MCK) ,  Buck  peak  c reek  (BKp) ,  and  coppe rhead  c reek  ( cop )
subwa te rsheds '  The  g ranu la r  c r ys ta l l i ne  t ex tu re  i nhe ren t  i n  g ran i t i c  bed rock ,
c o m b i n e d  w i t h  w i d e s p r e a d  f r a c t u r i n g  a n d  j o i n t i n g ,  m a k e s  i t  h i ; h l y  s u s c e p t i b l e  r o
b o t h  m e c h a n i c a l  a n d  c h e m i c a l  w e a t h e r i n g  p r o c e s s e s .  D i s i n t i g r ; t i o n  a n d
d e c o m p o s i t i o n  o f  c o a r s e - g r a i n e d  m i n e r a l  c o n s t i t u e n t s  i s  r u p i a  i n  t h e  p r e v a i l i n g
t e m p e r a t e  h u m i d  c l i m a t i c  r e g i m e .  S e d i m e n t  i n f l u x  f r o m  t h e  h i g h l y  

" r o r i . r "- - - ' . " t s ; ^  1 ^ - l ^g r a n r c L c  r a n o s c a p e  r s  c o a r s e - t e x t u r e d ,  c o n s i s t i n g  m a i n l y  o f  s i l t  a n d  s a n d .  T h e
K lan ra th  Moun ta in  t e r rane  i s  much  more  d i ssec ted  and  ep i i od i c  deb r i s  ava lanches
and  deb r i s  f l ows  a re  t he  p redominanc  mechan i sm fo r  mass  fa i l u re .  I n tens i ve
m a n a g e m e n c  p r a c t i c e s  c o n d u c t e d  i n  t h e  C a v i t t  C r e e k  v i c i n i c y ,  e s p e c i a l l y  w i t h i n
t h e  g r a n i t i c  t e r r a i n ,  h a s  r e s u l t e d  i n  e x c e p t i o n a l L y  h i g h  r " t " ,  o f  l a n d s l i d e
fa i l u re .  Buck  Peak  Creek  (BKP)  has  che  h ighes t  f r l que . t cy  ra re  i n  t he  L i t c l e
R i v e r  w a t e r s h e d  w i t h  1 7 . 7  l a n d s l i d e  o c c u r r e n c e s  p e r  s q u a r e  m i l e .  M a c K a y  C r e e k
(MCK)  has  the  second  h ighesc  l ands l i de  f r equency  w i th in  rhe  Cav i r t  C reek
s u b b a s i n  a t  8 . 9  o c c u r r e n c e s  p e r  s q u a r e  m i l e .

T h e  L o w e r  L i t t l e  R i v e r  v i c i n i c y  e n c o m p a s s e s  a l l  t h e  C o a s t  R a n g e  p r o v i n c e  a n d  a
s i z e a b l e  p a r t  o f  t h e  K l a m a t h  M o u n t a i n s  p r o v i n c e .  M u c h  o f  t h e  t e r r a i n  c a n  b e
c h a r a c t e r i z e d  a s  d i s s e c t e d  L o w l a n d s  w h e r e  e r o s i o n  h a s  r e d u c e d  m o u n t a i n o u s  r e l i e f
t o  h u m m o c k y  h i l l s  a n d  b r o a d  v a l l e y s  f i l l e d  w i t h  a l l u v i a l  s e d i m e n c s .  C h a n n e l
g r a d i e n t s  a r e  v e r y  s h a l l o w  w i t h  m e a n d e r i n g  s t r e a m  c o u r s e s  t h a t  r e f l e c t  a
m a t u r i n g  l a n d s c a p e .

G r a n i t i c  b e d r o c k  u n d e r l i e s  a b o u t  4 l  p e r c e n t  o f  t h e  u p p e r  F a l l  C r e e k  d r a i n a g e .
I n t e n s i v e  m a n a g e m e n t  p r a c t i c e s  c o n d u c t e d  u p o n  t h e  g r a n i t i c  s o i l s  p r e s e n t  h a s  l e d
t o  h i g h  f r e q u e n c y  r a t e s  f o r  l a n d s l i d e  o c c u r r e n c e .  D e b r i s  s l i d e  b a s i n s  a r e
u b i q u i t o u s  t h r o u g h o u t  t h e  s t e e p  h i g h l y  d i s s e c t e d  t e r r a i n .  A  c l o s e l y - s p a c e d
d r a i n a g e  n e t w o r k  h a s  d e v e l o p e d  u p o n  t h e  h i g h l y  e r o s i v e  g r a n i t i c  l a n d s c a p e .
G u l l y  a n d  r i l l  s u r f a c e  e r o s i o n  i s  r a m p a n c  o n  m a n y  o f  c h e  s t e e p  g r a d i e n t  r o a d s
c o n s t r u c t e d  i n  c h e  g r a n i t i c  t e r r a i n .  T h e  F a l I  C r e e k  f i r e  i n  1 9 8 7  a l s o
c o n t r i b u t e d  m u c h  s e d i m e n t  l o a d  c o  s t r e a m  c h a n n e l  v i a  s u r f a c e  e r o s i o n  p r o c e s s e s .

M a r i n e  m u d s t o n e s ,  s i l t s t o n e s ,  s a n d s t o n e s ,  a n d  p e b b l y  c o n g l o m e r a t e s  o f  t h e  U m p q u a
Forma t i on  accoun ts  f o r  ano the r  30  pe rcenc  o f  t he  bed rock  geo logy  i n  t he  l ower
F a l l  C r e e k  d r a i n a g e .  T h e s e  s e d i m e n t s  p r o d u c e  f i n e - t e x t u r e d  s o i l s .  I n E e n s i v e
m a n a g e m e n t  p r a c t i c e s  w i t h i n  t h e  F a l l  C r e e k  ( F A L )  s u b w a t e r s h e d  h a s  r e s u l t e d  i n  a
h i g h  f r e q u e n c y  o f  l a n d s l i d e s ,  w i t h  9 . 9  o c c u r r e n c e s  p e r  s o u a r e  m i l e .

D u e  t o  t h i s  n a t u r a l l y  o c c u r r i n g  s e d i m e n t  i n f l u x  a n d  s h a l l o w  g r a d i e n t  p r o f i l e  o f
C a v i t t  C r e e k ,  i t  i s  v i r t u a l l y  i m p o s s i b l e  t o  a s s e s s  i n - c h a n n e l  c h a n g e s  b r o u g h c  o n
b y  a n  i n c r e a s e  i n  s e d i m e n t  c o n t r i b u t i o n s  d e r i v e d  f r o m  i n L e n s i v e  m a n a g e m e n t
a c t i v i t i e s .  I n  t h i s  c a s e ,  i n f o r r n a t i o n  c o l l e c t e d  o n  a q u a t i c  c o n d i t i o n s ,  a s  w e l l
a s  i n f o r m a t i o n  o b t a i n e d  f r o m  o f f i c e  i n v e s t i g a t i o n s  ( a e r i a l  p h o t o  a n a l y s i s ) ,
p r o v i d e s  t h e  b e s t  i n d i c a t i o n  o f  l i n k a g e  b e c w e e n  s t r e a m  c o n d i t i o n  a n d  l a n d
m a n a g e m e n t  a c t i v i t i e s  .

IJolf - Plateau Vicinit lr

I { o l f - P l a t e a u  r e p r e s e n t s  a  g e n t l y - d i s s e c t e d  v o l c a n i c  u p l a n d  s u r f a c e  w i t h i n  t h e
Wes te rn  Cascades  phys iog raph i c  p rov ince .  Fo r rna t i on  o f  t h i s  vo l can i c  up land  i s
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t he  resu l t  o f  t he  h igh fy  res i s tan t  ash - f l ow  tu f f  un i r  (Tu f f  o f  Bond  Creek )  wh i ch
fo rms  a  rocky  b lu f f  a l ong  i t s  no r the rn ,  wes te rn ,  and  sou the rn  pe r i phe ry .  Th i s
mass i ve  ash - f l ow  tu f f  shee t  has  e f f ec t i ve l y  s l owed  the  headward  advance  o f
f l uv ia l  e ros ion  p rocesses .  D ra inage  sys te rns  t hac  have  begun  to  b reach  th rough
the  res i s tan t  l aye r ;  such  as  Eva r t s ,  Bucksho t ,  L i ve  Oak ,  W i th row ,  and  Wo l f  C reek
have  ve ry  sceep  g rad ien ts  and  numerous  l r a te r fa l l s  wh i ch  ac t  as  ba r r i e r s  t o  f i sh
p a s s a g e .  T h e  u p l a n d  p l a E e a u  i s  c a p p e d  b y  a  d i v e r s i t y  o f  v o l c a n i c  d e p o s i t s
i n c l u d i n g ;  I a v a  f l o w s ,  m u d f l o w s  ( l a h a r s ) ,  f l o w - b r e c c i a s ,  a n d  t u f f s  a n d  b r e c c i a s
o f  t h e  L i t t l e  B u t t e  V o l c a n i c  G r o u p .  T h e s e  v o l c a n i c  d e p o s i t s  h a v e  w e a t h e r e d  i n t o
f i n e - t e x t u r e d ,  c l a y - r i c h ,  r e l a t i v e l y  i m p e r m e a b l e  s o i l s .  W h e r e  w a t e r  i s  p r e s e n t ,
ea r th f l ow  te r ra in  has  deve loped_

An  ex tens i ve  a rea  o f  ea r th f l ow  te r ra in  ex i s t s  w i t h i n  t he  Neg ro  C reek  (NEG)
subwa te rshed .  Th i s  l and fo rm i s  che  resu l t  o f  a  s i zeab le  vo l can i c  mud f l ow
( laha r )  t hac  f l owed  down  the  no r the rn  f l ank  o f  Red  Bu t te  m i l l i ons  o f  yea rs  ago .
The  ex tens i ve  l obace  toe  o f  t h i s  vo l can i c  mud f l ow  caused  a  ma jo r  sh i f t  i n  L i t t l e
R ive r ,  as  ev idenced  by  t he  b road  bend  i n  t he  r i ve r  be tween  the  con f l uence  o f
Neg ro  C reek  and  Egg les t ron  Creek .  P ro longed  wea the r i ng  upon  th i s  vo l can i c
l and fo rm has  resu l t ed  i n  t he  f o rma t i on  o f  f i ne -g ra ined ,  c l ay - r i ch ,  impe rmeab le
s o i I s .  M a s s  f a i l u r e  p r o c e s s e s  a r e  1 i k e l y  w h e r e  c h a n n e l  i n c i s i o n  h a s  u n d e r m i n e d
t h e  a d j a c e n t  b a n k s .  D u r i n g  s e a s o n a l  p e a k  f l o w s ,  c h r o n i c  s e d i m e n t  i s  d e l i v e r e d
f rom these  channe l s .  Loca l i zed  deb r i s  ava lanches ,  and  s lumps  and  ea r th f l ows  a re
p r e s e n t  u p o n  t h e  s t e e p e r  h i l l s l o p e s .

A l t hough  nacu ra l  l ands l i de  f r equency  fo r  Wo l f -P la teau  was  amongs t  t he  l owes t  o f
a l l  v i c i n i t i e s  a t  1 . 1  o c c u r r e n c e s  p e r  s q u a r e  m i l e ,  i t  r a n k e d  a s  h a v i n g  t h e
h i g h e s t  f r e q u e n c y  o f  m a n a g e m e n t - r e l a t e d  l a n d s l i d e s  a t  5 . 2  o c c u r r e n c e s  p e r  s q u a r e
m i l e .  Wh i te  C reek  (WHT)  subwa te rshed  was  found  to  have  the  h ighes t  f r equency
r a t e  o f  m a n a g e m e n t  r e l a t e d  l a n d s l i d e s  a t  9 . 3  o c c u r r e n c e s  p e r  s q u a r e  m i 1 e .  T h e
h i g h  r a t e  o f  m a n a g e m e n c - r e l a t e d  l a n d s l i d e  o c c u r r e n c e s  w i t h i n  c h e  W o l f - P I a t e a u
v i c i n i t y  i s  c o n s i d e r e d  t o  b e  t h e  r e s u l t  o f  e x t e n s i v e  r o a d i n g  a n d  t i m b e r
h a r v e s t i n g  a c t i v i t i e s  t h a t  t o o k  p l a c e  d u r i n g  t h e  d e c a d e  o f  t h e  1 9 5 0 ' s  a n d  1 9 6 0 ' s
when  road  cons t ruc t i on  t echn iques  p r i o r  t o  1970  were  poo r .  App rox ima te l y  70
p e r c e n t  o f  a l l  m a n a g e m e n c - r e l a t e d  l a n d s l i d e s  o c c u r r e d  b e t w e e n  t h e  1 9 4 7 - 1 9 6 6  t i m e
p e r i o d .  O f  a I l  t h e  v i c i n i t i e s ,  W o l f - P l a t e a u  h a s  r e c e i v e d  t h e  m o s t  i n t e n s i v e
t i m b e r  h a r v e s t  a t  7 8 . 4  p e r c e n t  o f  t h e  t o t a l  a c r e a g e .

UPPer Litt le Riwer, Black-Clover, Enile, and l{iddle Litt le River Vicinit ies

T h e  U p p e r  L i t t l e  R i v e r ,  B l a c k - C l o v e r ,  E m i l e ,  a n d  M i d d l e  L i t t l e  R i v e r  v i c i n i t i e s
a r e  u n d e r l a i n  b y  a  d i v e r s e  s u c c e s s i o n  o f  i n t e r l a y e r e d  a n d e s i t i c  a n d  b a s a l t i c
I a v a  f l o w s ,  t u f f s  a n d  f l o w - b r e c c i a s  c o m p r i s i n g  t h e  L i t t l e  B u t r e  V o l c a n i c  G r o u p .

A l t h o u g h  d e e p  l a n d s c a p e  d i s s e c t i o n  c h a r a c t e r i z e s  m u c h  o f  t h e  U p p e r  L i t t l e  R i v e r ,
B l a c k - C l o v e r ,  E m i l e ,  a n d  M i d d l e  L i t t l e  R i v e r  v i c i n i t i e s ,  l a r g e  i n c l u s i o n s  o f
gen t l y -d i ssec ted  up land  vo l can i c  su r faces  and  ea r th f l ow  te r ra in  f o rm  an  i n teg ra l
p a r t  o f  t h i s  v o l c a n i c  l a n d s c a p e .  D r a i n a g e  s y s t e m s  w i t h i n  t h e  h i g h l y  d i s s e c t e d
c e r r a i n  h a v e  s t e e p  g r a d i e n t s ,  n a r r o w  b e d r o c k  d o m i n a t e d  c h a n n e l s ,  " s t e p p e d "
p r o f i l e ,  a n d  n u m e r o u s  w a t e r f a l l s .  T h e  v a l l e y  w a l l s  a r e  g e n e r a l l y  c o n f i n i n g  a n d
v e r y  s t e e p ,  f o r m i n g  " V - s h a p e d "  c a n y o n s .  E m i l e ,  c l o v e r ,  P i n n a c l e ,  F l a t  R o c k
Branch ,  Ta f t ,  and  L i t t l e  Ta f t  a re  subwa te rsheds  tha t  re f l ec t  deep  l andscape
d i s s e c t i o n .

The  E rn iLe  (EUI )  subwa te rshed  rep resen ts  a  p rom inen t  up land  vo l can i c  su r face .  A
th i ck  success ion  o f  basa l t  f l ows  emana t i ng  f ro rn  Ta f t  Moun ta in  f o rm  a  res i s ten t
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Iayer  retard ing the headward advance of
t e r r a i n  e x i s t s  w i t h i n  D u t c h  C r e e k  ( D U T )
The  uppe r  reaches  o f  Hemlock  C reek  (HEM)
t e r r a i n .  V o l c a n i c  m u d f l o w s  ( l a h a r s )  a r e
ea r th f l - ow  l and fo rms .

Emi le  C reek .  Ex tens i ve  ea r th f l ow
and  Upper  L i t t l e  R i ve r  (ULR)  wa re rsheds .

subwa te rshed  a l so  l i e  w i t h i n  ea r th f l ow
though t  t o  be  the  o r i g i n  o f  t hese

rn  a reas  o f  gen t l e  re l i e f ,  t he  vo l can i c  bed rock  i s  h igh l y  wea the red  and  fo rms
f i n e - c e x t u r e d ,  c l a y - r i c h ,  r e s i d u a l  s o i l s .  B e c a u s e  t h e  s o i l  n a s s  i s  d e e p  a n d
re la t i ve l y  impermeab le ,  su r face  wace r  t ends  to  be  l oca l i zed  i n  concave
topog raph i c  su r faces  fo rm ing  ponds  and  we t  a reas .  s l umps  and  ea r th f l ow  a re  t he
p r imary  mechan i sm fo r  mass  fa i l u re  upon  the  sha l l ow  g t " i i . r , t  vo l can i c  up land
su r faces  and  ea r th f l ow  l and fo rms .  Bank  e ros ion  and  i econda ry  l ands l i de  f ea tu res
tend  to  be  l oca ted  a long  i nc i sed  d ra inage  sys tems  tha t  f l ow  th roug6  these
landscapes .  sed imen t  i n f l ux  emana t i ng  i r o r -  up land  vo l can i c  su r faces  and
ea r th f l ow  te r ra in  t ends  to  be  ch ron i c  i n  na tu re ,  be ing  respons i ve  t o  seasona l
peak  f ) -ows .

In  t he  deep l y  d i ssec ted  l andscape  deb r i s  ava lanches  and  deb r i s  f l ows  a re  t he
dominan t  f o rm  o f  mass  wasE ing ,  deb r i s  s l i de  bas ins  a re  abundan t ,  and  sed imen t
i n f l u x  i s  e p i s o d i c .  W i t h i n  t h e  u p p e r  p o r t i o n  o f  t h e  L i t t l e  R i v e r  d r a i n a g e
sys tem the re  i s  v i s i b l e  ev idence  tha t  l a rge  a rnoun ts  o f  f i ne  sed inen t  a re  p resen t
w i th in  t he  spawn ing  g rave l s ,  even  though  the  h igh  g rad ien t  channe l s  w i t h i n  t he
B l a c k - c l o v e r  a n d  E m i l e  v i c i n i t i e s  n o r m a l l y  t e n d  t o  t r a n s p o r t  t h e i r  s e d i m e n t  l o a d
d o w n s t r e a m  f a i r l y  r a p i d l y .  T h i s  i s  a n  i n d i c a t i o n  t h a t  m o r e  f i n e  s e d i m e n t  i s
en te r i ng  t he  uppe r  sys tem than  i t  i s  capab le  o f  f l ush ing  ou t .  Sed imen t  l oad
d e r i v e d  f r o m  t h e  E m i l e  c r e e k  ( E M I )  s u b w a t e r s h e d  i s  m a i n l y  f i n e - t e x t u r e d .
S i g n i f i c a n t  p o t e n t i a l  f o r  t h e  a c c u m u l a t i o n  o f  f i n e - t e x t u r e d  s e d i n e n t  i s  a l s o
iden t i f i ed  w i t h in  che  L i t c l e  R i ve r  Canyon  ( IRC)  subware rshed  o f  r he  M idd le
L i t t l e  R i v e r  v i c i n i t y ;  a s  w e l l  a s  t h e  C l o v e r  C r e e k  ( C L V ) ,  B l a c k  C r e e k  ( B L K ) ,  a n d
C l o v e r  C r e e k  T r i b u t a r y  ( C L B )  s u b w a t e r s h e d s  o f  t h e  B l a c k - C l o v e r  v i e i n i t y .

Na tu ra l  l ands l i de  f r equency  i s  no tab l y  h ighe r  i n  deep l y  d i ssec ted  te r ra in  as
o p p o s e d  t o  t h e  g e n t l y  d i s s e c t e d  t e r r a i n .  W i t h i n  t h e  h i g h l y  d i s s e c t e d
B lack -C Iove r  v i c i n i t y ,  t he  C love r  C reek  (CLV)  subwa te rshed  has  the  h ighes r
f r e q u e n c y  r a c e  a c  5 . 1  l a n d s l i d e  o c c u r r e n c e s  p e r  s q u a r e  m i l e .  T h e  C l o v e r  C r e e k
T r i b u t a r y  ( c L B ) ,  B l a c k  C r e e k  ( B l X ) ,  a n d  F l a r  R o c k  B r a n c h  ( F R B )  f o l l o w  n e x c  a r
4 . 9 , 3 - 9 ,  a n d  3 . 8  l a n d s l i d e  o c c u r r e n c e s  p e r  s q u a r e  m i 1 e .  N o n e  o f  t h e
s u b w a t e r s h e d s  w i t h i n  t h e  E m i l e ,  M i d d l e  L i t t l e  R i v e r  o r  U p p e r  L i t c l e  R i v e r
v i c i n i t i es  have  na tu ra l  l ands l i de  f r equency  ra tes  o f  t h i s  magn i tude .  rn tens i ve
road  cons t ruc t i on  and  t i r nbe r  ha rves t i ng  conduc ted  upon  a l l  f ou r  v i c i n i t i es  has
acce le ra ted  the i r  r espec t i ve  l ands l i de  f r equency  ra tes .  Mos t  seve re l y  impac ted
s u b w a t e r s h e d s  i n c l u d e  B l a c k  C r e e k  ( B I X ) ,  C l o v e r  C r e e k  ( C L V ) ,  C l o v e r  C r e e k  T r i b
( c l a ) ,  P i n n a c l e  c r e e k  ( p r N ) ,  G r e e n m a n  c r e e k  ( G R H ) ,  a n d  E m i l e  c r e e k  ( E l , l r ) .

RECOilHENDATIONS

General

l .  T h a t  a  g e o t e c h n i c a l  s p e c i a l i s t  b e  i n c l u d e d  i n  t h e  d i s t r i c t ' s  i n i c i a l
" s c o p i n g "  p r o c e s s  o r  s t r a t e g y  s e s s i o n s  f o r  a n y  p r o p o s e d  i n t e r n a l  o r  e x t e r n a l
p ro jec t s  t ha t  en ta i l  ea r th  movemenc  o r  t imbe r  ha rves t .  Th i s  ac t i on  wou ld  occu r
p r i o r  t o  t he  f o ru ra t i on  o f  an  In te rd i sc ip l i na ry  Team.  Geo techn i ca l  i npu t  on  the
IDT  wou ld  be  requ i red  i f  such  p roposa l s  we re  s i t ua ted  i n  a reas  o f  h i gh  e ros ion
po ten t i a l  and /o t  h i gh  r i sk  o f  s l ope  nass  fa i l u re ,  whe re  sed imen t  t r ansDor t  and
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de l i ve ry  may  cause  cumu la t i ve  e f f ec t s  t o  aqua t i c  ecosys tems .  Such  a reas  o f
e leva ted  r i sk  a re  de l i nea ted  on  the  haza td  zona t i on  map  fo r  t he  L i t t l e  R i ve r  A . l {A
( a . k . a .  t h e  S o i l  E r o s i o n  a n d  S e d i m e n c  D e l i v e r y  R i s k  M " p ) .

2 .  T h a t  m e t h o d s  o f  m e c h a n i s t i c  a n d  p r o b a b i l i s t i c  a n a l y s i s  b e  u t i l i z e d ,  a s
a p p r o p r i a t e ,  i n  g e o E e c h n i c a l  e v a l u a t i o n s  f o r  l a n d s c a p e - l e v e l  p r o j e c t s ,  s u c h  a s
t i m b e r  h a r v e s t  a n d  r o a d  c o n s t r u c t i o n / r e c o n s t r u c t i o n .  L e v e l  I  S t a b i l i t v  A n a l y s i s
( L I S A )  c a n  b e  u c i l i z e d  t o  a s s e s s  t h e  r e l a t i v e  p r o b a b i l i t y  o f  l a n d s l i d e  f a i l u i e s
i n  l a n d s c a p e s  c o n s i d e r e d  f o r  v a r i o u s  t i m b e r  h a r v e s t  p r e s c r i p t i o n s .  T h e
W a t e r s h e d  E r o s i o n  P r e d i c t i o n  P r o j e c t  ( W E P P )  c a n  b e  u t i l i z e d  t o  e s t i m a t e  s e d i m e n t
t ranspo r t  and  quan t i f y  sed imen t  de l i ve ry  t o  s t ream channe l s  f r om road  su r faces
o r  t i m b e r  h a r v e s t  u n i t s  h a r v e s t .  M o d e l l i n g  c a n  d e t e r m i n e  e f f e c t i v e  b u f f e r
w id ths  co  p ro tec t  r i pa r i an  hab i t ac .  L ISA  and /o r  l . lEPP wou ld  be  u t i l i zed  i n  a reas
where  sed imen t  t r anspo r t  and  de l i ve ry  may  cause  cumu la t i ve  e f f ec t s  t o  aqua t i c
e c o s y s t e m s .  S u c h  a r e a s  e x i s t  w h e r e  t h e r e  i s  h i g h  e r o s i o n  p o t e n t i a l  a n d / o r  h i g h
r i s k  o f  s l o p e  m a s s  f a i l u r e .  A r e a s  o f  r i s k  a r e  d e l i n e a t e d  o n  t h e  E r o s i o n  a n d
Sed imen t  De l i ve ry  Po ten t i a l  Map .  W i th in  t he  L i t t l e  R i ve r  A - l , tA ,  l and fo r rns  t ha t
a r e  a t  h i g h e s c  r i s k  i n c l u d e  d e b r i s  s l i d e  b a s i n s  ( e p i s o d i c  s e d i m e n t  d e l i v e r y ) ,
e s p e c i a l l y  i n  g r a n i t i c  t e r r a i n ,  a n d  a c c i v e  s l u m p s  a n d  e a r t h f l o w s  ( c h r o n i c
s e d i m e n t  d e l i v e r v ) .

3 .  T h a t  a s  p a r c  o f  a n y  p r o j e c t  l e v e l  a n a l y s i s  i n  a r e a s  o f  h i g h  p o t e n t i a l  f o r
m a s s  f a i l u r e  ( I a n d s l i d e s )  a n d  s o i l  e r o s i o n ,  f i e l d  w o r k  s h o u l d  i n c l u d e  f i e l d
v e r i f i c a t i o n  a n d  m o n i t o r i n g  o f  l a n d s l i d e s  i d e n c i f i e d  b y  a e r i a l  p h o t o
i n t e r p r e t a t i o n  a n d  d e l i n e a t e d  o n  c h e  F o r e s t  G I S  L a n d s l i d e  L a y e r .  L a n d s l i d e
f e a t u r e s  i d e n t i f i e d  d u r i n g  f i e l d  i n v e s t i g a t i o n s  s h o u l d  b e  c a t a l o g u e d  u t i l i z i n g
t h e  U m p q u a  N a E i o n a l  F o r e s t  A c t i v e  L a n d s l i d e  I n v e n t o r y  F o r m .  T h e  S O  S o i l s
S e c t i o n  h a s  r e s p o n s i b i l i t y  f o r  m a i n t a i n i n g  a n d  u p d a t i n g  t h e  F o r e s t  L a n d s l i d e
I n v e n t o r y  a s  P a r t  o f  F o r e s t  P l a n  M o n i t o r i n g  ( F U L 2 L / N F S W  S o i l  P r o d u c t i v i t y ,
E l e m e n t  N o .  l ;  C h .  5  f 0 ) .  T h e  5 - y e a r  u p d a r e  i s  d u e  i n  F y 9 5 .

4 .  W a t e r s h e d  r e s t o r a t i o n s  p r o j e c t s  ( d e c o m m i s s i o n i n g  o r  r e c o n s t r u c t i o n )  s h o u l d
be  p r i o r i t Lzed  based  upon  the  L i t t l e  R i ve r  A . } {A  Access  and  T rave l  Managemen t
d o c u m e n t ;  " G u i d e  T o  T r a n s p o r t a t i o n  S y s t e m  A s s e s s m e n t  a n d  P l a n n i n g "  ( f o r m e r l y
k n o w n  a s  " R o a d  S p l i t t e r ' s  c u i d e "  p r e p a r e d  b y  M i r e s  B a r k h u r s t ) .

Speci f ic

T h i s  s p e c i f i c  r e c o m m e n d a t i o n  a d d r e s s e s  s e d i m e n t  r e g i m e  a n d  p e a k  f l o w  f u n c t i o n s

O b j e c t i v e :  S h i f t  t h e  s e d i m e n t  r e g i m e  a n d  p e a k  f l o w  f u n c t i o n s  t o w a r d s  t h a t
w h i c h  e x i s t e d  d u r i n g  t h e  r e f e r e n c e  c o n d i t i o n .

W h e r e :  L a n d f o r m s  t h a c  a r e  p r o n e  t o  c h r o n i c  s e d i m e n t  d e l i v e r y  d u e  t o
s l u m p  a n d  e a r t h f l o w  m o v e m e n t  i n c o  s t r e a m  c h a n n e l s .  L a n d f o r m s
m o s t  s u s c e p t i b l e  i n c l u d e ;  u p l a n d  p l a t e a u s ,  l a n d s l i d e  c o m p l e x e s ,
a n d  e a r t h f l o w  t e r r a i n .  V i c i n i t i e s  t h a t  h a v e  e x t e n s i v e  l a n d f o r m s
w i th  t hese  f  ea tu res  i nc lude  :  I ^ i o l f  P la teau  ,  Cav i t t  C reek ,  Emi le
( W i l l o w  F l a t s ) ,  a n d  U p p e r  L i r r l e  R i v e r  ( U p p e r  L i t t l e  R i v e r  a n d
H e m l o c k  s u b w a t e r s h e d s )

S t r a t e g y :  I n c r e a s e  w a t e r  i n f i l t r a t i o n  a n d  f l o w  d i s p e r s a l  b y  r e d u c i n g  s o i l
c o m p a c t i o n ,  m i n i m i z i n g  f l o w  c o n c e n t r a t i o n ,  d e c r e a s i n g  r o a d
d e n s i t y  ( s t r e a m  n e t w o r k  e x t e n s i o n ) ,  a n d  l e s s e n i n g  t h e  s i z e  o f
b a r e  g r o u n d  a s s o c i a t e d  w i t h  v e r y  e a r l y  s e r a l  s t a g e  d e v e l o p m e n t .
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Methods :  ( r )  i nc rease  nu robe r ,  and /o r  dec rease  spac ing  o f  c ross -d ra ins
( r e l i e f  c u l v e r t s ) ,  e s p e c i a r r y  i n  

" o " . " u - g r a i n e d  
s o i r s

(2 )  ou ts lope  roads ,  whe re  app rop r i a te
(3 )  decompac t i on  by  " subso i l i ng "  and  rewege ta t i on  o f  r oads

iden t i f i ed  f o r  decommiss ion ing
( 4 )  r e d u c e  p o t e n t i a l  f o r  s t r e n m  d i v e r s i o n ,  f i l I  w a s h _ o u t s ,  a n d

dam b reak  f l oods
( 5 )  l o c a t e  r o a d s  t o  l e s s e n  p o t e n t i a l  f o r  c r e a t i n g  s l o p e

i n s t a b i l i t y ,  o r  t o  i n c r e a s e  s t a b i l i t y  o n  n a t u r a l l y  u n s t a b l e
g round

(6 )  reduce  dens i t y  o f  ve ry  ea r l y  se ra r  s tage  pa tches  th rough
f ragmen ta t i on  o f  f u tu re  ha rves t

( 7 )  l o c a t e  r o a d s  i n  s u c h  a  m a n n e r  a s  C o  m i n i m i z e
gu l l y  and  r i l l  e ros ion  on  road  su r faces  and
d ra inage  s t ruc tu re  ou t l e t s

( 8 )  p r o v i d e  f o r  v e g e t a t i o n  a n d  o t h e r  b u f f e r  m a t e r i a l s  a r  c r o s s
d r a i n  o u t l e t s

(9 )  p rov ide  fo r  d i r ch l i ne  a rmor ing ,  whe re  app rop r i a te
( r0 )  s tab i l i ze  cu t s l opes  wh ich  have  a  na tu ra l  cendency  to

revege race
( 1 1 )  u t i l i z a r i o n  o f  h i g h  q u a l i t y  a g g r e g a r e  s u r f a c i n g  o r  a s p h a l r

s u r f a c i n g  a l o n g  c r i t i c a l  s e g m e n t s  t o  r e d u c e  s u r f a c e  e r o s i o n

where :  Land fo rms  tha t  a re  a t  h i gh  r i sk  t o  ep i sod i c  and  ca tas t roph i c
s e d i . m e n t d e 1 i v e r y c o s c r e a m c h a n n e 1 s a u e f f i s a n d
d e b r i s  f l o w s .  L a n d f o r r n s  a f f e c t e d  i n c l u d e  d e b r i s  s l i d e  b a s i n s
w i t h i n  s t e e p  d i s s e c t e d  t e r r a i n .  V i c i n i t i e s  t h a t  h a v e  e x t e n s i v e
s t e e p  d i s s e c t e d  t e r r a i n  i n c l u d e :  L o w e r  L i t t l e  R i v e r ,  " g r a n i c i c
t e r r a i n "  w i t h i n  C a v i t t  C r e e k ,  E m i l e  ( e x c l u d i n g  W i l l o w  F l a t s ) ,  a n d
B r a c k - c l o v e r  ( e x c e p t  f o r  D u t c h  c r e e k  s u b w a t e r s h e d )

S t r a c e g y :  R e d u c i n g  p o t e n c i a l  f o r  m a s s  f a i l u r e  a n d  s e v e r e  e r o s i o n  a s s o c i a t e d
w i t h  s t r e a m  c r o s s i n g s ,  r e s t o r i n g  a l c e r e d  d r a i n a g e  p a t t e r n s ,
d e c r e a s i n g  p e r c e n c a g e  o f  s t r e a n  n e t w o r k  e x t e n s i o n ,  a n d  m o d i f y i n g
t i m b e r  h a r v e s t  p r a c t i c e s  o n  h i g h  r i s k  t e r r a i n ,  i d e n t i f i e d  o n  t h e
E r o s i o n  P o t e n t i a l  a n d  s e d i m e n c  D e l i v e r y  R i s k  M a p  ( A p p e n d i x  A - 9 ) .

M e t h o d s :  ( r )  h a r d e n i n g ,  a r m o r i n g ,  o r  u p g r a d i n g  s t r e a m  c r o s s i n g s  t h a t  a r e
p r e d i c t e d  t o  b e  " a t  r i s k "  t o  f a i l  o r  p l u g

( 2 )  s p e c i a l  c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  b o t h  c o n s t r u c t i o n
m a t e r i a r s  a n d  e x i s t i n g  g r o u n d  c o n d i t i o n s  p r i o r  t o  d e s i g n
o f  f i l l s  o n  h i l l s l o p e s  e x c e e d i n g  6 0  p e r c e n t  s t e e p n e s s .

Ou tco rne :  The  ou tcome i s  d i f f i cu l t  Eo  mon i to r  due  to  comp lex  and  i n t r i ca te
n a t u r a l  p r o c e s s e s  a n d  l a r g e  t i m e f r a m e s  w i c h  r e s p e c t  t o  t h e i r
i n t e r a c t i v e  r e c u r r e n c e  c y c l e s .  M a n a g e m e n t - r e l a t e d  a c t i v i t i e s
f u r t h e r  c o m p l i c a t e  d i s t u r b a n c e  p a t t e r n s .

p o t e n t i a l  f o r
h i  I  l s  l o p e
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FTRE HISTORY S{'MMARY

Thc tire lustory studv' methods are summarized in the following pages The Umpqua Forest
ecologist arded in setting these standards for ali hre history studies on the forest.

.'\nother important aspect of this study is the methods used to determ.rne fire events with the data
collected Guidelines hom Augusta Fire History (K Connel. ly and J.Kert is, i99l) with some
mlnor adjustments

I Lloth llre scar and rree origin dates had to enst for each fire episode.

I Each episode must include at least five sites with fire evidence or tree origins datine from a
partrcuiar fire

i only re[abil i ty 'counrs from i to 5 .,vere included in the analysis.

'1 Data rvas collected on ali fire scars and pitch rings. However, oniy fire scars dated before
l9l9 rv'ere used for analysis of the reference period. Pitch rings were used only to support fire
scar evrdence

5 .'\ clusrer of sites had to have spacial and temporal similaritres.

The hre history surnmary table (Table I ) displays fire episodes and scare year. The scar year is
the fire er,'ent determrned with the above guidelines. The fire episode is the years the Eg.r
eudence rvas clustered in. The fire rerurn interval is calculated using the time since previous fue
column The scar, pitch ring and number of tree onglns column are there to show supporting
eudcnce needed to meet the Augusta guidelines.

The historical fire statistics were determined with the fire history survey data.
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MEI-HODS FOR ESTABLISHING FIRE HISTORY

In  t roduc t i .on

The f ine h is tory of  an area is  a character izat ion of  the f requency,  s ize,  and
in tens i t y  o f  f i r e .  F i re  e f f ec t s  a re  ev iden t  as  sca rs  on  t rees ,  d i f f e ren t  age
c lasses  o f  t r ees  o r  sh rubs ,  and  spec ies  coapos i t i on .  These  e f f ec t s  can  o f t en  be
detected for  hundreds of  years.

Fi res can be star ted by nat lve Amer icans,  European man,  or  l ightening and othen'nonhuman"  causes .  I f  youn  ob jec t i ves  i nc lude  de te rn in ing  h i s to ry  o l  on l y  one
or two of  these igni t ion sources,  then some background in human use of  the area
is in  onder.  For  example,  i f  European t ran d id not  enter  the area unt i l  a f ter
l9OO, l i res that  occurred before then wi l l  be the resul t  o f  nat ive A-orer ican
ac t i v i t y  o r  nonhu .man  caused .  I f  f i r e  i s  f r equen t  a long  a  documen ted  t ra i l ,  i L
miqhr-  l - ro t -ho rosul t  o f  nat ive Amer icans.  Backgror :nd in forrnat ion wi l l  be helpfu l -
i n  p iec ing  th i s  i n fo roa t i on  t oge the r .

Me thods

S tudy  a rea

Recal- l -  that  f i res can vary in  s ize f ron less than 1 acre to 100,000's  of  acres.
T 'F ro  c i zo  nF . ' ^ " r  s tudy  a rea  shou ld  be  l a rge  enough  to  encompaqs  one  comp le tev r  J v q r

f i re  in  order  to nake conclus ions about  natura l -  s izes.  SnaLler  sa.nple s izes
w i I l  g i ve  i n fo rma t i on  on  f i r e  f r equency  and  i n tens i t y  on l y .

{ a m n l  i n q  q n o a

In the cl imate of SW Oregon, clearcut uni ts up to 10 years old are general ly
useful- .  After that t i roe stumps become rotten and tree ages are di f f icul t  to
r lo l -onmjno Roo i .n  by  choos ing  c learcu t  un i ts  d is t r ibu ted  even ly  th roughout  the
. - F , , - 1 , ,  ^ - ^ ^  l ^ ^  A. )uuur  q lso  \ -  Ja ta  i s  co l lec ted  i t  w i l l  become ev ident  whether  o r  no t  nore
un i ts  need to  be  sa .mpled) .  Wi th in  each c learcu t  un i t ,  p lace  ] -4  p lo ts ,  cover ing
dif ferent aspects and slopes. Plots are placed by doing reconna-issance over the
area and choosing stunps with obvious f i re scars. Stunps with rnult ip le scars
are best.  I f  the unit  has no stunps with obvious sc€lrs,  data col lect ion is
s t i1 l  va luab le ,  and p lo ts  shou ld  be  randon ly  p laced.

TF nan l -  n f  tha  o ;psg  hac  narar  been har res ted ,  i t  i s  poSSib le  tO age f i re  scars

using an increment borer and recontruct stand ages. This nethod is more
dif f i -cul t  then using stu.Eps because only a snal l  port ion of the bole is being
viewed and in Iarge trees, where the increnent borer does not reach the center,
tota- l-  ase nust be est inated.

Sampling nethod

The f i re-scarned stumps are used as plot centers. Plots are var iable sized, and
. ' o , - h  n l n t -  m t , c t  h a v e  a t ,  l e a s t  e i g h t  S t u x g p s .  A l l  s i z e S  O f l  S t L r n p S  a r e  c o u n t e d ,  n o

nat te r  how sna-11.  P lo t  s ize  shou ld  be  recorded.  A  suggested  p lo t  s ize  is  .25
& c r e  ( 5 8  f t  r a d i u s ) .

I f  the tree r ings are di f icul t  to count,  the top of the stunp nay be cut of f
w i th  a  cha insaw.
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N L r - n b e r  e a c i ]  s t u . o p .  E x a m i n e  t h e  L o p  o f  t i l e  s i - r l n p .  i i e n C i i - 5 '  I  I  i ' r  . l ' 1 . r . . 1 .  i r r  r - . : i t
n i nsq  -  en r l  Anc ,qs  o f  supp ress ion  9p  pg l spqg .  Coun t -  t he  r i ngs  f  r ' lm  t -he  ba rk

inward ,  no t i ng  how oa l ] y  yea rs  s i nce  ha rves t  l - he  sca rs ,  p r t ch  r rnEs ,  o i '

s r rnn r -es . s i on - re lease  even t  occu r red .  Con t i nue  co l - l n f - i ng  t o  c i e te r r rn t :  t  ' r t - i r l  f - r - r ' , 1

age .  Fo r  bo th  age  o f  d i s tu rbance  and  to ta .L  age  g i ve  an  es t ima t i on  o t -

r e l i a b i l i t y .  5 = s u r e  w i t h i n  l O  y e a r s ;  4 = s u r e  ' v d r - t h i n  2 O  y e a r s ,  l =  ; r l r . -  w  j  t , l t r - n  _ j r l
y e a r s ,  4 = s u r e  w i t h i n  4 0  y e a r s :  B n d  1 = s u r e  w i t h i n  5 0  y e a r s .

Fo r  each  s tuop  a l - so  reco r -d  spec ies ,  he igh t ,  and  d iane te r .  Reco rd  w i re t l - i e r  Lhe

d i s t u r b a n c e  e v e n t  w a q  o n  t h e  u p h i l l ,  < i o r ^ r n h i l l ,  o r  s i d e h i l t  s i d e  o f  t - h , l  s i - r l m p -

Reco rd  wha t  pe rcen tage  o f  t he  c i r cumfe rence  (a t  t he  t i cae  o f  r l i s i - u rbance )  k ' - 1 : ;

e f f ec ted  by  t he  even t .  Reco rd  t he  nad ius  f r om the  cen te r  o f  Che  s tunp  to  t . he -

6 i s t u r b a l c e .  . i I s o  r e c o r d  c h e  n r r . m b e r  o l  n r n g s  p e r  l n : h  c l o s e s t  L i )  t - h , :  I i i - i l  ,  ; r t t ' l

t - h e  n t - L n b e r  o f  c h e  s c a - r  o r  p r t c h  r i n g  o n  e a c h  t ' r e e  ( r ' e ' '  I  i f  i - i l i : r ' r :  r r '  ' ) t t t l  : i r : ; t r -

o r  p i t c h  n i n g .  2  i f  t h e r e  a r e  t l d o  s c a r s ,  e t c .  ) .

Ass ign  and  reco rd  an  i den t i f y i ng  code  o r  n r . i - obe r  l o r  each  un iL ,  i - l t e : ; t - l u rd  n r rmbr : c

f r o m  G I S  i s  o n e  p o s s i b i l i t y .  R e c o r d  p l o t  n u r a b e r .  c i a t e ,  o b s e r v e r s ,  p l s n t  : ; i l r i r l : i

o r  F q s o c i a t j - o n  ( m a y  b e  d e t e r n i n e d  f ' r o m  a n  a d . ; a c e n t  s t a n d )  ,  e l e v a t i o n ,  ; 1 1 ; p r r r ' L ,

s l ope .  m ic r r cs lope  pos i t i on .  ha rves t  da te ,  p l oc  rad j , us ,  and  mac ros l t l p r :  pos i  t : - o i r .

Da ta  shee ts  have  been  deve loped  and  a re  ava i l ab le  on  reques t .

Dia le Whi te
Eco log i s  t
Umpqua  NF
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Fire History Information

Plots throughout FS managed public land (b3,575 acres) 46 plots tal l ied, 3258 total stumps, 673
fire scars and I128 pitch nngs

Flstorical data uses l6l3 to 1938 as the retbrence penod

The cumulative mean fire return interval for the ref'erence penod was 13 years
This was calculated using methods documented in the'.A.ugusta Fire Historv'a report by Connelly
and Kert is l99l .

The following formulas were used in Table I Fire i{rstory Data Summary

Mean f i re  return in terva l :  Sum'Time Since Prer ious F i re ' -  52years to  present
Total number of scar years

The range for the fire return intervai for the area was calculated using the standard der,ration of
'Time Since Previous Fire'values The range ls 9 to 17 years

The percent of the area over a 200 year penod i l l -ectei bl f ire totaied 2loio Q5,332 acres). This

does not take into consideration the mature stands tn3t may have expenenced underburning

activity
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e a g r  c  t n D U

Size Class fuinua.l Frequency Period Frequency

0- I /.1 acrc 1 4 . 1
l -  a I  488

1 / 4 - 1 0  a c t e s -+{ 528

I O+ acres t i 1 A ^
.t +4i

Probacre is a program that ut l l lzcs f i re rrequencies and the Poisson distr ibut ion l 'hc Poisson

model is a statistical distribution tooI that Ets events with rare ogcurrences The inputs and

outputs are summarized in the tables below.

Table 2. Prob

Tab le  3  Probacre  ou tpu t

Probabilities fbr a 50 year period *,ere also caiculated. The same acre thresholds identrficd above

r.rrth all inputs the same carne up with a 0\zyo chance of occurrence.

t o o J e r c  o u t D u

Acre Threshoid Period Length Probabiliry

I  5  5 O O  . c r e s I 20 vears t00010

66,000 acres I l0 r'ears 2.0Y"

1 3 2 , 0 0 0 120 r'ears 20"
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Ciraph I i'etce nt of Occurrenrc Zones within the Lrnle fuver lVatershed

Legend

High

Moderate

Low

Graph I R:rtc oi FLre Occurrence for 100 acres by Occurrenc.e Zones

Fire Occurren ce Zones
by percent for LitUe River

Occunence Rates per 100 acres
by Fire Occurrence Zones

! . 1
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i:]
, l

0.2

0 . 1 5o
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I
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o

o

0 . 1

U.U f ,

I  Number

Moderate Low
Occurrence Zones

fires per 1 00 acres
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l,and L nits und Fire Effects Considerations for the Reference period

Nloist/Cool

The majonty of this land unit is in areas that have gentle to moderate sloping ground This has
direct effects on the fire intensities the areas experience. F[gh intensiry stand repiacement fire
would not be the norm for these sites it wouid take extreme conditions to bring this type of fire
behavior However hres effects in general would infrequently visit these sites. When ignitions
occur the low intensiry fires do not cover large areas and the high intensity fires would have to be
associated wrth extreme conditions. The fire effects associated with these areas are rwo fold.
Their juxtaposition on the landscape to areas of more intense fire activity would effect the amount
of edge associated with these stands. The effects in the stand itself would produce multiple layers
of vegetatiorL some of the oldest overstory trees with an understory of shade tolerant, fire
intolerant species. These sites are more likely to display the full range of stand characteristics
associated with old growth forest. The Hemlock Lake area is an example.

The openings found withrn this land unit are larger than normal and are related to high water
tables or soi l  condit ions These operungs are not solely dependant on f ire. Yellow Jacket Glade
and Wiilow Flat are examples. Smalier operungs present are a resuit of a successional process
descnbed as shifting gap.

WeUDry, Warm

These sites are present with predominately gentle slopes. There has been extensive stump surveys
for fire evidence in portions of these areas. There are numerous scars from past fires present in
on the stumps.

\\rtren igrutions occurred they burned with a low intensity yet cover large areas The
warm/dry parts have mature stands. These stands are simple in structure, two layers.
The overstory and understory composition have fire tolerant species present. The stand structure
lacks some of the typical old growth characteristics such as large woody debris, small openings
and thick duff. Natural openings do not occur frequently. The wet/warm portions n@t act as
fire breaks and slow the spread or contain the fire. The stand structure for these inclusions carry
more old growth elements. The species composition includes moist site species that are more
adapted to fire with age and bark thickness. Fire intolerant species are present in the understory
tbr time intervals that are determined bv the intervenine disturbance Datterns.
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\ \ 'arm/l loist

These areas have tirruted openings associated wrth them. The operungs that do occur are tlpicaliy
smail and are due to high intensity fire These openings would be transitory on the landscape over
periods of time determined by growth rates for the sites and disturbance patterns The slopes are
mainly moderate to gentle Intense fire behanor would be attributed to fuel accumulation slopes
ap p roachin c. 609/" o r e\-treme'"veather co nd i ti o ns

Low to moderate intensity fire shapes the stand structure. Two stoned or single stoned stands
are the norrn . The simplified structure is due to frequent fire that cleaned out understory
vegetation The maheup of the stand is fire tolerant species in the overstory wrth shade tolerant
species rn the understory that are present for short periods of time. The fire intensiry is related to
tuel accumulation and slope position. Steeper slopes experience higher overstory mortaiiry in the
upper slope position Moderate slopes have less moftaiiry and more open stands. The gentle
slopes have park like stands present. The marure successional stage would be prolonged in most
locations The h'equent fires slow the successional progress towards old growth.

The excellent producti\ity of these sites'"r'ould make them accumulate fuel at a t-aster rate than
other sites This grorvth is what al lows tbr frequent f ires of a moderate intensiry- These would
be areas to look at for accumuiations that would be outside of the natura] ranqe in the Dresent

DryAilarm

This area is composed of moderate and steep slopes There are frequent small openings present.
These openings are associated rvith the upper posit ion of the steep slopes and are areas of stand
replacement f ire The natural openrngs associated with thrs land urut are very transitory on the
landscape

When ignitions occur they are very likely to result in a moderate intensity fire that covers a large
area. The intensiry is directly related to slope since available fuelwould be limited. The
progress from an early seral stage to a mature stage is slow due to site conditions andEequent
fire. These sites wrll rarely support stands wrth old growth features. The stand structure would

be open rvrth l i t t le i iner or large wood accumulation The understory (possibly overstory also)
would have a large hardwood component. The overstory would be dominated by conifers that are

adapted to 6re Species that are not adapted to fire would be present in the nparian areas and the

lower port ions of the slopes
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The fuel models for the landscape were mapped using the land urut information and seral
structure The existing condition had more detailed information on seral structure in the lorm of
Brown's structure classes. The reference period only had early, mid and late for serai stages
ava:iable The fuel model interpretations were based on expected fire behavior in the vegetarion
classifications within the specific land units. Table 4 summarizes the stratification used for the
retbrence period and table 5 addresses the existing condition.

Table .1 Retbrence Condition Fuel Model Stratification for Linle fuver

STRUCTURE I-AND UNIT rUEL
MODEL
NFFL '

FITC

Behaviar
Fuel
Models'

FUEL .
LOADS
O-I/4"'si2el
class,'dead
anddown;:,
tons/acrc. ,

rrlR[
INTENSITY
Itame

Length,feet
Rate o7'""
sb,.l,p t*,

Early all FN4 2 2 . 0 6.0 fe€t
35 cMu

Mid all F M 8 l 5 1.0 feet
2 chlhr

Late wetidry,warm FI\,{ 8 1 . 5 1.0 feet
2 ch4hr

moist/warm

drylwarm

Late moist/cool FM IO 5 . 0
live&dead

5.0 feet
8 cMhr

*Ftre rntenstttes based on deadfuel moisture content of 8%, live fuel moisture I00% and
wrndspeed at 5 mt,hr.
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Table 5 Errstrn,r ( 'rrndrt ion Fuel N,fodel Strati f ication for Litt le fuver

STRUCTURE LAND UNIT F'TJEL
MODET
NFTL
Fire
Behavior
Fuel
Models

FUEI, :
LOADS
0*l/4" siie
class, dead
otddorvn,
lons/aere

*FfRE

INTENSITY
Flame
Lenglh, feet
Rale of
Spread, ch/hr

Grass ,  For  i r el l F M 2 2 0 6 0 feet
i5 ch,&r

Shrub
(Seed /Sap l rng  )

d l F M 5 l 0 4 0 feet
l8 ch/hr

Open
S e n l i n . r  P , - r l e

rvet/drv,warm F M 8 1 . 5 1.0 feet
2 chlhr

morsL/cool

Open
\ e n l ' n , t  P , r l e
"  *  v " '

moist/rvarm F M 9 2 . 9 3.0 feet
8 ch/hr

dn'iwi:.rm

Closed
Sap l rne  I )o l t

F M 8 l 5 1.0 feet
2 chftr

morsucoo l

Closed
Sapl inerPoie

drvlrvarm Fl\,{ t0 5 . 0
live&dead

5.0 feet
8 cMhr

motsUrvarm

\{ature rveVdry,warm FM8 l 5 1.0 feet
2 cVhr

moisL ,cooI

Mature drviwarm Flvf9 2.9 3.0 feet
8cMhr

morsUwarm

O l d  ( i r o w t h wet/dry.warm F M 8 l 5 1.0 feet
2 ch,hr

moisvcool

O l d  G r o w r h morsUwarm FN,{ 1O 5 . 0
live&dead

5.0 feet
8 ch/hr

dn'rwarm
*l-'tre trttt,rt\///c'r l).r.rc'.t on detx.lJuel motsture conlent of 8%, livefuel moisture 100%and

t, '  ttttLs;pr'tcl ,t! -; trtt l tr
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Fuel Modeling Assu mptio ns

Fire Behavior Fuel Models were used to descnbe the fuel  condit ion for the watershed The
conditions they represent are summanzed below.

Fuel fv lodel 2 represents a fuel  condit ion dominated bv grass The grass is the main f i re camer
and rs general ly less rhan two tbet in height

Fuel \ {odel 5 is a shrub model Early regenerat ion areas are wel l  represented rvrrh this fuel
model The main tire carrier is surf'ace fuel The sud'ace fuel consists of litter cast fiom shrubs
and grasses or forbs in the understory

Fuel N{odel 8 is a t imber stand that has l i t t le downed wood present Closed canopy stands of
short  needle corufers support  t i re in the compact l i t ter layer The t i t ter consists mainly of needles,
leav'es and some twigs. Limited undergrowth is present ln the stands

Fuel \ ' lodel 9 is also of the trmber group This model represenrs srands that are col lect ing more
dead and down woody matertal  than a fuel  model ereht The expected f i re beharror is di f ferent
t iom that expected in a fuel  model eiqht or ten Thrs rs due to the concentrat ion of woodv
matenal that can contnbute to possible torchrng, spott ing and crowrung The accumulat ions are
ln concentrattons wtthin the stands and not spread throuqhout the t imber stand as in a fuel  model
t e n

Fuel \ Iodel l0 represents the t imber stands that ha' .e rhe greatest amounts of dead and down
woodt  accumula t tons  ,A .  g rea ter  quant r ty  o i th ree  rnch  or  la rger  l imbwood due to  o !c r  matuntv
of the stand rs tndicattve of a fuel  model ten This resulrs Ln more t iequent torchrng of rndivrdual
t fees. spottrng and crownlng Thrs t lpe of f i re behavror can create potent ial  f i re control  problems

( ' . ' !ds to Determtning Fuel \{odels tbr Estimating Frre Behavror' ,  General Technrcal Report
I \ T -  i t t .  1 9 8 2 )
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,'[ir Quality

Ar quai i ty standards are admrrustered in cooperat ion wrth rhe State of Oregon rhrough rheore.qon Smoke lvfanagement PIan Federai  c lean Ar Act regulat ions also govern managcment
acttr ' t t ies \{ost air  qual i tv issues on the Umpqua Narronal Firest and Rosebur, l  BL\I  Distncr
deal wrth snlokc emlsslons t iont prescnbed burrung related to tbresr runug.r" i ,1. , ,u,r , . ,
Smoke cmts 's tons  f iom prescr ibed t l re  cont inue to  dec i ine  rn  I i y  ( ) i  and  g .1  because the  r 'a l . r r t l . t r l
acres !vere burned under cool spr ing condit ions and t 'ewer acres were burned Estrmated
part tculate emissions rvere 88 percent below the target leveis set wrth the state ot 'Oregon

Diamond Peak wi lderness and Crater Lake National Park are the closest Class I  airsheds c' lassII  airsheds exist  in Boulder Creek, Mt Threlsen and Rogue-Umpqua Divide wi iderness Areas
Commuruty atrsheds in the wi l lamette Va. l lev, greater Roseburg and oakndge are also msnrr6red
for smoke intrusion from forest pract ices There have been no intrusions into these designated
areas fbr the past 8 years Aenai smoke morutonng is conducted fbr the Forest Servrce anrj  Bl_\{
by Douglas Fire Protecrrve Assoclat ion

Fhstonc records show that smoke levels t iom forest management actrv.r tres todav are much Iurrer
than the natural  levels result ing t iom uncontroi ler j  wrldt l res common rn the igr,rrs I-hrs nrcans
that the arr today has lower partrculate levels t iom tbrest t l re smoke ln summer monrhs than rrhen
western Oregon was sett led rn the nud- lg00s

Th is  rn tb rma t l on  l s  t l ocumen ted  rn  t he  Umpqua  \a t rona l  F . res t  \ l . n r t o rnq  and  F i va . l ua t r ' '
Report  tbr  F\ '91 and FY94'
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Little River Adaptive Management Area: Insect and Disease Considerations

Don Goheen Entomologrst/Plant Pathologist
Southwest Oregon Forest Insect and Disease Technical Center

INSECTS

l) Cunently, mountain pine beetles (Dendroctonus ponderosae) are causing substantial amounts
of mortality of sugar pines and western white pines throughout Southwest Oregon. Beetle-caused
mortality is quite noticeable in most five-needle pine stands in the Little River AMA. Like other
bark beetles, mountain pine beetles rarely infest healthy vigorous trees. Rather, they prefer or are
most successful on trees that are under some degree of stress. Diseased or wounded sugar pines
and western white pines are predisposed to attaclg but healthy-appearing pines in heavily stocked
stands where competition for water is a weakening factor are also highly wlnerable. Heavy
stocking should be a particular concern in the AMA [n general, sugar pines and western white
pines growing in stands with basal areas of 140 square feet per acre or more are at high risk of
mountain pine beetle attack. Most stands in the Little River AMA appear to have basal areas of
200 square feet per acre or greater. Large (14 inch DBH +), old (140 years old +) trees are
particularly prone to infestation in overstocked stands, and beetle activity is most evident on these
hosts during droughty periods when moisture competition is especially intense. The past 9 years
of much drier than normal weather have contributed to accelerating beetle activity Mountain
pine beetle infestation of sugar pines and western white pines can be largely prevented by
promoting tree health and, especially, by reducing stand densities in high risk areas. Entire stands
can be thinned or areas directly around large trees with still-healthy- appearing crowns can be
cleared. Any amount of thinning will be beneficial to the trees, but, if it is desired to really
minimize beetle acti!'ity, it is recommended that basal area be reduced sufficiently so that it will
not increase to 140 square feet per acre before the next treatment opportunity When clearing
around individual large trees, prefened treatment would involve removing all competitors
(including large and small conifers, hardwoods, and shrubs) from under each tree and an area
extending at least l0 feet beyond the drip-line of its crown. Treatments suggested should mimic
the effects of the ground fires that regulated stocking in historic stands. In the absence of
treatments, the future prognosis for five-needle pines in the AMA\ particularly the large old ones,
is not good.

2) Mountain pine beetles, western pine beetles (L brevicomis), and pine engraver beetles (!pg
spp.) are causing extensive mortality of ponderosa pines in drier parts of Southwest Oregon. In
the Little fuver AMA ponderosa pines are currently not being impacted by bark beetles to nearly
the degree that ponderosa pines further south are. So far, they are also faring much better than
the five-needle pines. However, the potential for future beetle activity in ponderosa pines in the
AMA is great. The major factor that predisposes ponderosa pines to infestation by either
mountain or western pine beetles is overstocking. On good sites like those in the Little River
AMA ponderosa pines become vulnerable to beetle infestation when basal areas exceed 180
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square feet per acre. Unforfunately, most stands in the AMA with ponderosa pine components
have basal areas of 200 square feet per acre or more. fu in stands with five-niedle pines in the
AMA density reduction treatments would be extremely beneficial in areas where retention of
ponderosa pines is desired. Either thinning entke stands or clearing areas directly around
individual pines would be appropriate treatments. Slash treatment should be considered in any
thinnings since pine engraver beetles can build up populations in large pieces of slash (3 inch
diameter or greater), emerge, and attack nearby ponderosa pines. Pine engravers kill small trees
and cause top mortality of large trees. To prevent pine engraver build-ups, large diameter slash
generated in thinning should either be destroyed or scattered in areas exposed io the sun. It
should never be piled in the shade. In the absence of density reduction treatments, the probability
of substantial future beetle-caused mortality of pondero* pin. in the Little River AMA is hieh.
Opportunities to apply proactive treatments should not be missed.

3) Douglas-fir beetles (D- pseudotsugae) can cause substantial mortality of Douglas-fir in
Southwest Oregon. Stands on the Little River AMA have not suffered significant impacts from
Douglas-fir beetles in recent decades, but stands in nearby areas on the Umpqua National Forest
have. Douglas-fir beetles prefer very low vigor hosts. When in endemic populations, they infest
windthrown, root-diseased, or severely injured Douglas-firs. Episodic outbreaks occur, however,
when large amounts of preferred host material becomes available, beetles successfully produce
large broods, and epidemic populations emerge and attack standing, green trees. This usually
happens after major storms have caused substantial amounts of windthrow (especially for 2 years
or more in a row). Outbreaks subside rapidly (usually in 2 to 3 years), but many trees can be
killed, often in groups, before beetle populations return to normal. Concern about Douglas-fir
beetles should be triggered whenever windstorms cause large amounts of windthrow in the AMA
The threshold for considering action should be when 4 or more Douglas-firs per acre of l0 inch
diameter or greater are blown down. Outbreaks can be prevented by removing windthrown trees
before April of the year following that in which they are blown over. Douglas-fir beetle
popuiations may also build up in trees injured in large fires. Outbreaks usually do not develop in
this kind of situation, though, unless beetle populations are already high in the year of the fire.

DISEASES

l) White pine blister rust, caused by the fungus Cronartium ribicolg causes substantial damage to
5-needle pines throughout the Northwest. It is common in sugar pine and western white pine
stands in the Little fuver AMA. The pathogen girdles and kills branches, tops, and stems.
Saplings and poles are frequently killed outnght by blister rust; larger trees are damaged and in
some cases predisposed to attack by mountain pine beetles. Q ribicola has a complex life cycle
with 5 different spore stages. Two occur on pines and 3 on alternate hosts in the genus Ribes.
Infection on both hosts is geatly favored by moist conditions at the time of spore productiorg
especially in summer and fall. C ribicola is believed to be native to Asia. It was introduced into
western North America in 1910 and spread rapidly in natural stands where there was little
resistance to the fungus. Early attempts to control the disease by eliminating the alternate host
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were singularly unsuccessful. Today, deployment of screened and tested resistant pine nursery
stock is the most promising control strategy. Pruning and thinning treatments in young stands
may also help minimize disease impacts by removing sites for infectioq by eliminating
already-existing branch infections before they can spread to the main sterq and by altering the
microclimate to make it drier and less favorable for the blister rust fungus. In the Little fuver
AMA if maintenance of 5-needle pines is important, a prograrn that combines planting resistant
stock from the Dorena tree Improvement Program and other blister rust treatments with thinning
prescriptions to minimize mountain pine beetle infestation is in order.

2) Laminated root rot (caused by the fungus Phellinus weirii) is the most common and widely
distributed root disease in the Pacific Northwest. It is estimated to occur on 7 to l0 percent of
the area occupied by host types in western Oregon. The disease is found in the Little River AMA
but at much lower levels than in many surrounding areas. It appears that the disease occurs on
less than I percent of the area in the AMA and is distributed in smdl, widely scattered pockets.
Laminated root rot is a disease of the site. The causal fungus survives for long time periods (50
years or more) in roots of infected snags and stumps. It infects new hosts established on the site
via root contacts. Subsequently, it spreads across root systems to adjacent hosts forming
gradually expanding infection centers. The pathogen spreads at a rate ofabout one foot per year.
Within infection centers, the disease preferentially kills highly susceptible hosts @ouglas-fir, true
firs, mountain hemlock) creating openings in stands where less susceptible conifers (western
hemlock, pines, cedars) and immune hardwood trees and shrubs are favored. It acts as an agent
for diversity that either advances succession or resets it to earlier seral stages depending on
proximity of individual disease-created openings to seed sources or vegetative propagules of
climax or seral species. Concern about laminated root rot should be related to extent and
intensity of the disease in an area and to management objectives. Where the disease is widely
distributed and severe and where timber production is the major management objective, active
management of the disease by removing susceptible hosts from infection centers and 50 foot
buffers and replanting the diseased areas with less damage-prone tree species is in order. Where
the disease is not intense and wildlife habitat, visual quality, or watershed protection are the major
management objectives, laminated root rot may be considered innocuous or even beneficial.
Effects of the disease such as openings in stands, areas of species diversity, and groups of dead
and down trees iue often quite desirable if not too extensive. In such situations, the disease
should be monitored but not treated The two scenarios described represent opposite ends of a
continuum. Situations between those described may require intermediate levels or kinds of
treatment. Fortunately, in the Little Nver AMA the small amount of laminated root rot present
makes treatment needs minimal.

3) Black stain root disease (caused by the fungus LeptoEaphium wageneri var. pscudelsuga) is
especially common in Southwest Oregon Douglas-fir plantations. Surveys on the Siskiyou
National Forest and the Medford and Coos Bay BLM Districts indicate that the disease occurs in
about 25 percent of allplantations between l0 and 3O-years old inthose areas and causes
extensive mortality in some situations. Black stain occurs in the Little River AI,IA but, to date,
appears to be less common and causes much less mortality there than in areas further west or
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further south' Black stain root disease is a vascular-wilt type disease that kills its host by blocking
water conducting vessels. It is vectored over long distances by root-feeding bark beetles and
weevils' New infection centers appear in areas with compacted soils or numerous wounded treesreflecting vector preference for stressed trees. once estatlished, the disease creates rather rapidly
expanding infection centers. The causal fungus spreads across closely associated root systems at
a rate of 3 to 6 feet per year. Tree mortality due to black stain subsides dramatically when stands
reached ages of 30 to 35 years. In the Little River AMA efforts to prevent establishment of new
black stain root disease centers by avoiding creation of conditions favorable for the insect vectors
are in order' Keeping the disease from intensifytng beyond its current low level in the AMA is a
good goal. Site disturbance should be minimized, tractor loggrng and associated soil compaction
should be carefully regulated or avoided, efforts should be taken to avoid wounding of young
Douglas-firs during harvest operations, road building, and road maintenance, and piecommo.iut
thinning operations should be done between June I and September 30 when possible. Such
measures would be particularly worthwhile in areas within I mile of already ixisting black stain
centers.

4) Fungi that cause stem decay of wood in living conifers are widely distributed in all pacific
Northwest forests. Many species of fungi are involved but those that have the greatest effects in
Southwest Oregon are Heterobasidion annosunl Phellinus pini, Echinodontium tinctoriun\ and
Phaeolus schweinitzii In the Little River AMA', there are two main concerns with stem decays: a)
older (150 year +), non resinous conifers (especiallywestern hemlock and true firs) are greatly
affected by decay organisms. Management regimes that favor these late seral species will fosier
substantial amounts of decay, especially if stands are managed for long rotationi and if
intermediate entries resulting in tree wounding are made. As stands of this type age, decay will
cause considerable stem breakage, growth impacts, and loss of wood. This may or may not be
desirable depending on management objectives; b) amounts of decay that may develop in
intensively managed, young Douglas-fir stands, especially those that are treated with heavy
machinery have not been well documented for the area. An evaluation to determine affects of
stem wounding and root and root crown damage associated with machine thinning and ripping old
skid trails in young Douglas-fir stands in the AMA should be done. The SWOFIDTC is willinc to
cooperate on such a project.

5) Hemlock dwarf mistletoe (Arceuthobium tsugense) is the only dwarf mistletoe that is widely
distributed in Westside stands in most of the Pacific Northwest. It is common in the Little River
A-MA It mainly affects western hemlock, though true firs are also hosts on occasion. Hemlock
dwarf mistletoe causes decreased grolvtlL formation of witches'brooms, stem malformations, top
and branch diebac( and tree mortalify. Hemlock dwarf mistletoe generally does not have as
severe impacts on its host as do many other dwarf mistletoes. Nevertheless, effects can be very
significant on heavily infected, old trees (those with Hawksworth DMRs of 4-6 that are over 150
years old). Young trees may also be severely impacted if they have numerous infections in their
very tops. Where hemlock dwarf mistletoe is severe, it, along with stem decays, contributes to a
"pathological rotation" for western hemlock by causing substantial decline and mortality of old
infected trees. Where timber production is the major objective, hemlock dwarf mistletoe can be
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eliminated via regeneration harvest, non-hosts can be favored, or infected stands can be managed
on short rotations (40 to 120 years). Where there are multiple management objectives including
promotion of wildlife habitat, some level of dwarf mistletoe infection may be desired or at least
accepted. In this situation mistletoe represents a significant planning challenge. How can stands
be managed so that some mistletoe is maintained but not so much that long term impacts are too
severe? Some combination of treatments will probably have to be used. Prescriptions that
promote non-hosts, make use of strategically placed group selection cuts, and that maintain low
levels of infection in even-age stand components may hold promise.
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Table #1: Acres of Regeneration Harvest bv Administrative Unit*

* includes Industrial land base and private holdings >:40 acres size
* includes FS O&C (7,829 acres) and BLM O&C (10,735 acres)
* for BLM harvest records: regeneration harvest: a stand birth year >: 1920
* PVT <40 totals not included: 2.089 acres of reqenerationharvest of 363l total acres

Table #2 Total tractor harvest by Vicinity:

Regeneration harvest bv Administrative Unit

Acres by
Admin.

oh regen.
hawest by

Admin

Acres of
regen.
harv'est

Yo ofregen.
harvest total
(75623 ac)

Acres of
tractor
harvest

o% of regen.
harvest by
Admin by

tractor

FS 6357 5 37% 23489 3 r % 6853 29%

BLM I 9802 550 10863 r4% l 3  1 3 12%

PVT >40 44795 87Yo 39t82 52Yo 27r47 69%

Total
Acres

t z 8 t 7 2 73534
(s7%)

3 5300
(27%)

Total tractor harvest in acres the Little River A.M.A.

Vicinity Tractor Cable & Tractor Total Tractor Vicinity Size

BlacUClover t296 r67 1463 17057

Cavitt I  1 8 5 9 20r 12060 37693

Emile t94 l 0 t941 8716

Lower LR 7273 0 n ^ a a
t L t ) 2 1 8 3  5

Middle LR 5020 229 5249 21636

Upper LR 1082 0 r082 10405

Wolf Plateau 49t2 t 3  l 9 623r T4512

Total 33383 t9t7 35300 t3 1853

Percent 94 57Yo 5.43Yo rc0%

Percent oftotal 25.320 1.45% 26j7Yo t00%
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Acres of Tractor H-arvest by land Unit

Land Unit Tractor Cable/Tractor Combined

dry/warm r2965 3 5 1 1 3 3  l 6

moisVwarm 9990 804 10794

moist/cool 2355 0 2355

wet-drv/warm 8073 762 883  5

Totals 333 83 L9t7 3 5300

Table #3 Tractor Harvest bv Land Unit

Findings. Trends and Opportunities

Companion f indings. trends and recommendations are l isted in Chapter 6,

l) Major f indings:

+ Root disease impacts from laminated root rot and black stain root disease have
abnormally low incidence in the AMA (Goheen 1995) at less than lYo average cover.
It is estimated that disease incidence at levels less than 5% wtll not appreciably impact
intensive forestry schedules.

* If the maintenance of historical cover of sugar and white pine is important, a
combination of planting resistant stoclg other blister rust treatments, and thinning
prescriptions to minimize competition and mountain pine beetle infestation is in order
(Goheen 1995). Blister rust has had the most impact to the white pine populations and
initial efforts in stopping that impact can be found in the moist/cool and moist/warm
land units.

* Trees of all ages and types have shown the ability to respond to thinning treatments
within the Little River drainage. A key factor in this statement is the amount of live
crown ratio existing on residual stems. It appears that live crowns >35o are critical
for attaining thinning responses. Ages did not seem to be a prime factor as stems 20,
40,70, I l0 and 170+ years of age exhibited increased gowth rates consistent with
their age classes when density has been reduced. These patterns are evident in all land
units.

+ Light levels necessary to regenerate sugar pine and Douglas-fir can be attained with
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thinning and group selection treatments. Control of shade-tolerant species ingrowth
and associative high shrub densities are key to securing needed growing space. Sugar
pine is mainly located within the drylwarm and moist/warm land units, but also occurs
in the wet-dry/warm land unit.

* Sugar pine diameter ranges seen in stands approximately 100 years of age averaged
between 24-40" d.b.h. compared to Douglas-fir stems within the same stands which
averaged 14-24" d.b.h. (Baumann 1995, white papers on file).

2. Major Trends.

* Harvest patterns indicate that approximately 47,000 acres of private and federally
managed lands were harvested prior to 1970; commercial harvest opportunities will
soon be available over large areas of the watershed, particularly in the lower Little
River. Wolf Plateau and Cavitt creek vicinities.

* Harvest since i980 in the watershed has totalled over 11,000 acres on public land
and these sites are, or will soon be, in need of precommercial thinning. Funding for
these activities has been reduced over the last few years and will need to be restored to
accomplish these needs and to avoid both new backlog totals and concurrent forest
density problems. In the 1970's and 1980's, public land agencies have dealt with
backlog reforestation and timber stand improvement activities so this would be a
reoccurring trend but one that is not desirable.

* Grazing allotments were historically used in the watershed, but recent history has
seen allocation use drop to non-use levels, with that trend expected to continue.

+ Fertilization activities reached a peak level in the late 1980's, particularly within
Wolf Plateau and the middle and upper Little River vicinities. Release activities with
herbicide peaked in the 1970's on public lands, and has maintained a low-use rate since
1983 It is unknown what utilization these treatments have had in the past or will be
given in the future by private industry.

3. Other opportunities :

* Emphasize treatments on landscape scales of all sizes including fine-scale one tree
length openings and coarse-scale manipulations covering hundreds to thousands of
acres.

t Utilize the Silviculture by land [/ril section as reference material for general site
guidelines when planning activities in certain land units.

+ Resting surface areas of above and below-ground biotic communities should be
considered for portions of the landscape. This can occur even during harvest activities
by keeping intact surface logs in their locations on the forest floor during and after
disturbance.
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+ Monitoring of spring burning should be expanded to include viabilitv of wildlife
habitat for neotropical birds, reptiles, and small mammals.

* Interagency activities like inventory, data collection and storage, and resource
activities should be encouraged.

* Partnership activitieswithprivate landowners (timber, recreation, wildlife.
fisheries, and fuels projects) should be encouraged.

* Alternative harvest techniques, including horse logging, should also be encouraged.

* Attempt new ideas like establishing harvest sorting and auction yards. New ideas in
marketing firewood for disabled individuals could include special distribution areas and
access opportunities. Specific hardwood sites could be established for permanent
firewood collection sites for the general public.

Stand priority lists for Silvicultural activities

l) Stands in the White Creek area:
Main considerations

Streams with low vegetation cover
low growth, poor crowns and vigor
Height/diameters; riparian cover
density and blowdown pockets
compaction; stream channels
density and height/diameters
diversity, growttL crown ratios
diversity, gro!\.tt\ crown ratios
diversity, grolvttL crown ratios
diversity, growth, crown ratios
diversity, growt[ crown ratios
diversity, growth, crown ratios
diversity, growtb crown ratios
diversity, growth crown ratios
diversity, growttr, crown ratios

Totals: l l88 acres

Stand (exam #)
86117-  145 acres
86141-  35  ac res
86355-  136 acres
861 l8-  157 acres
88014-  l l l  ac res
87466- 23 acres
89108-  56 acres
86349- 47 acres
88017-  75 acres
87347- 74 acres
86353- l4 acres
86352- l3 acres
88015-  78 acres
86354- 78 acres
861 l6- 146 acres

Appendix C - 5



2) Lowest measured young stand growth rate sites:

Stand exam # BH age KD ASD CTPA GRW
(\Mhen examined)

87456
8 9 1 3 5
89137
89 143
89152
8 9 1 5 8
8 9 1 6 1
89t62
89166
89169
89t72
89t76
8 9 1 7 8
90242
90244
90258
91420
92484
92492

2 l
1 5
l 5
t 7
1 5
1 5
1 8
t 7
l 5
L 4
T 4
l 5
l 4
t 3
l l
l t
22
t 4
l 3

9 6  5 . 7 4  3 5 0  . 1 8
1 1 3  4 . 8 1  t 7 t  2 8
1 0 0  5  0 0  r 1 3  2 9
84 6.61 250 30
100 3 .61  273 25
94 4.55 t79 .28
82 6 .75  109 30
6 2  4 . 3 5  2 3 4  . t 7
86 3 .77  184 28
t02 5 06 133 .30
128 4.49 375 .28
76 3.41 123 26
9 4  4 . 5 1  1 5 6  3 0
108 4 50 253 29
100 4 .11  267 .29
1 0 8  4 2 6  2 2 9  3 0
t20 7 68 400 28
8 2  4  2 5  1 3 3  3 0
r02 3.84 233 28

* BH: breast height (4 5'); KD: King's-Douglas 50-yr site index; ASD: Average
stand diameter; CTPA: crop trees per acre; GRW= annual diamer growth

Monitoring and Research needs

* Please refer to the terrestrial team recommendations for monitorins and research.

Structure Stage Development by Land Unit for Douglas-fir

* This development table depicts average dominant Douglas-fir growth lor each of the
land units. These are averages and represent conservative rates based on management
prescriptions developed for the land units with average stocking levels. The numbers
reflect data taken from the Western Cascades geologic province from field
examinations of young, mature and old-growth forests The data is supported by
projections run in Prognosis adjusted for site class variance within each land unit under
a thinning regime that maintains stocking levels within 25-50% of maximum (see
Silviculture by land unit section and the young gowth yield tables # 5-7)

Douglas-fir is modeled to represent all the land unit types to keep analysis consistent.
This table does not increase growth by including a fertilization schedule nor does it
decrease growth for deductions from harvest site impacts such as potential compaction
The table reflects total stand age and not breast height age.
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The first column in the table depicts the length of time necessary for a planted seedling
to reach 4.5 feet tall (or breast height age of l).

Table #4 Structure stage development

DOUGI.AS.FIR STRUCTURE STAGE DEVELOPMENT BY LAND UNTT

W. Cascades
Provincc Land

Unit.

Crnv fuc
Rangc

Grw fuc
Range

Crrw Age
Rangc

Grw Age
Range

Grw Agc
Rangc

Agc

MoisVCool 4.5 ' 0- l  5 40/20 t5-25 35/20 2545 27/20 45-75 t5/20 75-L4l 1 4 l +

MoistAlJarm 4.s', 0-10 40/20 t0-20 45n0 20-35 3?/20 35{0 t9/20 60-Lt2 L l l i

Dry,4Varm 4.5 ' 0-t2 3tn0 t2-25 25n0 25-52 tl/20 52-tt2 rTno lL2-172 172+

Wctdry/wam 4 .5 ' 0- l  I 40n0 I  l - 21 4tn0 2 l -38 f6/20 3860 24/20 60-102 102+

DBH. 0-1" l -5' 5-tz', t2-20" 20-30" 30+"

grass-forb shrub open pole closed pole mature forest old
srowth

The stages of structure development as used by Brown(1985) are listed to portray
associated time lrames for successional stages for each of the land units.

Recommendations of Silviculture strategies for Land Units

DryAVarm land unit

Site Characteristics:
Growth limited by competition for water and by heat stress
Succession through stages is slower than moist sites
Regeneration is affected by more severe environments
Regeneration conditions harsh for both planted and natural regeneration
Mature forests develop slower but then sustain good growth
Shrub fields common in early seral stages
Very diverse species of trees, forbs and shrubs

Preharvest considerations :
Identi$ strategies for decreasing competition from shrubs and grasses
Observe stand density and spacing distributions

Silvicultural Systems:
Small patch cuts adjusting size to species needs
Two-story stands with patchy group openings included
Single-story stands for shade- intolerant species

Appendix C - 7



Regeneration:
Planted species: Douglas-fir, sugar pine, incense-cedar
Natural species: white fir, bigleaf maple, Oregon white oalg Douglas-fir

: Pacific madrone, golden chinquapiq sugar pine, incense-cedar
Genetic stock: sugar pine resistant (for blister rust)

Early stand treatments:
Pruning: lifting in a series to l0 feet for sugar pine to help resist blister rust
Release: manual release where shrub, grass densities high

Precommercial thinning: vary densities and tree distribution
Douglas-fir guidelines @ l4xl4 foot spacing
Sugar pine guidelines @ 20y20 foot spacing (or 18x18)
True fir and hemlock @ I2xI2 spacing or clumped distribution

Managed stand densities:
Basal area ranges: 120-190 sq.ft. vary by aspect with more on N &E aspects

Additional site recommendations:
Live crown ratios (LCR's): Maintain at 40-60oh..ave. 50Yo
Ponderosa pine communities. keep <180 sq.ft.. basal areas
Sugar pine communities: keep <140 sq ft.. basal areas
Height diameter ratios: maintain ranges @ 60-80

Wet-DryAVarm Land Unit

Site Characteristics:
Very productive sites but limited in microsites- heat and moisture limitations
Sites are warrn, but the forest floor is generally cool and da-p
Higher water tables with western redcedar habitat
Both low and high shrub cover alternately expressed
Tends to link different land units and seral stages together with a relatively
stable yet diverse environment
There are many tree species and high stem densities

Preharvest considerations:
Consider western redcedar shallow roots characteristic of the species
Limit heavy equipment operation in vicinity of redcedar

Silvicultural Systems:
Silvicultural systems with single and two-story stands
Small group openings with sizes up to 2 hectares for shade-intolerant species
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Regeneration:
Planted: sugar pine (resistant stock for blister rust)

: incense-cedar (warm sites), Douglas-fir
Natural: white fir (cooler sites), western redcedar, western hemlock,

Douglas-fir and sugar pine; expect high densities of hemlock if
slash is abundant

Early stand treatments:
Pruning: a series of lifts up to l0 feet for sugar pine blister rust

:a series of lifts to l6 or 32 feet for structural quality goals for
Douglas-fir, sugar pine

Release: manual release where shrub, grass densities high

Precommercial thinning:
Douglas-fir guidelines @ 14xI4 foot spacing
Sugar pine guidelines @ 20x20 foot spacing (perhaps lSxl8)
True fir and hemlock @ l2xl2 spacing or clumped distribution

Managed stand densities:
Basal area ranges- South and West aspects: 150-200 sq.ft.
Basal area ranges- North and East aspects: 200-290 sq.ft.

Additional site recommendations:
Live crown ratios (-CR's): Maintain at 40-60oh.ave. 5OYo
Ponderosa pine communities. keep <180 sq.ft. basal area
sugar pine communities: keep <140 sq.ft.. basal area
Height/diameter ratios: maintain ranges @ 60-80
Control slash with grapple-piling in association with burning
Shallow rooted redcedar is susceptible to root rot from being over-stressed if
ground-skidding occurs nearby
Moisture generally limits annual growth and temperature generally limits the
range of western redcedar

Moist/Warm Land Unit

Site Characteristics:
Generally riparian connections; low & mid slope positions
Species and habitat diversity associated with rock outcrops and meadows
Most productive association; greatest decomposition rates
Sugar pine areas indicative of better sites
A broad mix of species (hardwood and conifer) provides for structural and
compositional diversity
Early seral growth rates are rapid
Gaps within a stand fill in quickly
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Preharvest considerations :
No outstanding regeneration difficulties
Opportunities to use a wide range of conifers and hardwoods
Extended periods of understory reinitiation on warm sites

S ilvicultural Systems:
Two-story stands with Douglas-fu and sugar or Ponderosa pine in large group
openings
Multi-story stands for wettest sites
Single story stands for south and west aspects and for structural quality growth
on some north aspects carrying high tree densities

Regeneration.
Planted species: sugar pine (resistant stock), Douglas-fir, western redcedar
Natural species: western hemlock, Pacific yew, white fir, incense-cedar,

bigleaf maple, sugar pine, Douglas-fir, western redcedar

Early stand treatments:
Release: manual release where shrub cover densities are high
Pruning: a series of lifts up to l0 feet for sugar pine (blister rust)

:lifting to 16 or 32-foot heights for structural quality with Douglas-fir,
and sugar pine

Precommercial thinning: vary density and tree distribution
South aspects: true fir and hemlock @ l2xl2 foot, Sugar pine @ 20x20 foot;

and Douglas-fir @ 14x14 foot
North aspects: true fir, hemlock and Douglas-fir @ 12x12 foot

Managed stand densities:
South and West aspects. 120-190 sq.ft. of basal area
North and East aspects: 200-290 sq.ft. of basal area

Additional site recommendations:
Maximize the cover of sugar pine to stabalize species cover in watershed
Encourage uneven spacing and distribution on south aspects
Maintain uniform cover and even growth on north aspects
Avoid height/diameter ratios >90 because of structural stability concerns.
especially on north aspects
Anticipate increased blowdown in stands with height diameter ratios > 90.
Increases in Douglas-fu bark beetle populations above endemic levels are
predicted if stem sizes in blowdown patches exceed 10" d.b.h; particularly if
blowdown occurs in two successive years.
Plan for more frequent stand entries on north aspects (4-6 per 100 years on
northerly aspects compared to2-3 per 100 years on southerly aspects due to
different density management strategies)
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Moist/Cool Land Unit

Site Characteristics:
Shorter growing season; generally lush and diverse shrub and herb layers
Development of multi-story stands with mosaic vegetation patterns of all-aged
regeneration
Openings can experience delayed revegetation
Transition to drylwarm and moist/warm land units
Fog forming areas in landscape with impacts from frost
Decomposition cycles slower with more nutrients in litter
Natural regeneration potential is high
Small group openings with mixed species common
Even to slow early establishment and gowth

Preharvest considerations:
Note where fog forms and hangs on slopes
Identif, cold pockets where regeneration is often delayed

Silvicultural Systems:
Multi-story systems with small patches of two-story stands
Heavier densities with grouped shelterwood areas for shade intolerant species

Regeneration;
Planted species: blister-rust resistant western white pine, Douglas-fir (because

of infrequent cone crops), western redcedar on warm microsites
Natural species: Pacific yew, western hemloclg Shasta red fir, white fir,

Pacific silver fir

Early stand treatments:
Release: manual release for heavy shrub cover pockets
Pruning. for boughs and other special products

: lifts on white pine stock up to lO-feet

Precommercial thinning :
Keep white pine if blister rust not on bole and stem > 8"d.b.h.
All species L2xl2 foot spacing

Managed stand densities:
Basal area ranges: <200 sq.ft. with single-story stands
Basal area ranges: 200-300 sq.ft. for multi-story stands

Additional site recommendations:
Site prep with an excavator by grapple-piling slash
Prescribe burn only with adequate soil moisture
Keep openings offof the exposed ridge lines
Capture potential of true fir frequent cone crops
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Monitor dense stands lor increases in populations of true fir bark beetles (like
Scolytus) that can increase insect-induced natural thinning on true fir
Well-spaced Pacific silver fir can maintain moderate and uniform growth rates
Wildfire can be impactive to these sites by removing litter that stores
nutrients at higher levels compared to lower elevation sites
Restrict heavy equipment access on fragile soils
Leave a variety of species for hard and soft snags to increase niche diversity
Leaving an abundance of litter and forest floor vegetation can reduce soil
erosion potential

Young Growth Yield Tables

* Young growth stands, generally between 15-25 years BH age, were grouped by land
units and run on the Forest Vegetation Simulator (Prognosis-Western Cascades
variant) to approximate future stand development. There were three density groups
stratified '. Iow stocked siteswith <170 ctpa; medium stocked siteswith 170-269 ctpa;
and, densely stocked standswith >:270 ctpa. All of the sites were clearcut acreage
harvested previous to 1970. As a group, they represent a set of stands which defined a
common type of management and reforestation consistent in Little River across
management boundaries. These stands are Forest Service sites only and represent
approximately I1,000 acres of analyzed stands cut prior to 1970.

* Silvicultural prescriptions have been generated to represent potential stand
management levels by land unit. The yield table represents plausible future
development based on actual stocking levels. The regeneration harvest programmed in
the yield tables for the year 2095 is set, to compare standing volumes expected from
each average site one hundred years from now, and, does not necessarily recommend
that particular treatment. The stand examinations followed the Region 6 protocol for
intensive examination levels of detail and are stored on electronic file at the District.
These runs modelthe variability within real stands and are not assumed stocking
numbers based on projections from a TSI activities data base. The stands analyzed
follow general Silvicultural prescription guidelines which recognize that harsher sites
naturally carry more variable distribution of stems on the landscape, and, also that
product quality goals will be different for areas of uniform and non-uniform tree
distribution

* The three different density groups are separated to compare potential productility
differences between land units of similar stocking. The first table represents dense
stocking; the second represents medium stocking and the third represents low stocking.
The table numbers represent yield in BF/Acre by decade. Individual stands will vary
from these averages, but a thinning was not programmed unless a stand in a group had
a removal of at least 2500 board feet per acre (using 7"dbh x 4"small diameter
standards). One caution note: Hidden defect or breakage was not calculated but is
generally assumed with District experience to be minimal (<5%) from small log sales
previously accomplished in Little River.
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* The following yield tables are based on stand management in the range of 25-50o/o of
maximum stand density. One can apply the factors below to the total acres in each
stratification to arrive at an estimate of thinning yield in any one decafu. The
dry/warm and wet-dry/warm land units were managed at a maximum stand density of
550. The moist/cool and the moist/warm land units were managed at a maximum stand
density of 590. The decade represents the time period of harvest modeled.

Table # 5 Densely stocked managed stands cut before 1970

YOUNG GROW@I BY LAND UNIT BY DECADE.USFS

Year drylwarm
dense
1950's

dryAvarm
dense
1960's

wet,dry
/warm
dense
1950's

moisUwarm
dense
1950's

moist
/warm
dense

1960's

molst
/cool
dense
1950's

moist
/cool
dense
1960's

I  995 3270 2805 I 548

2005 9 5 1 6 o l J t 542 4025

2 0 1 5 9546 2tt7 1005 2956

2025 5059 3207 2373 1007 225

2035 46t9 9264 937

2045 l / J l 9402

2055 n727 6897

2065 z). t  )

201 5

2085

Total Int.
Harvest

1 2 8 1 6 16786 I 5348 12t69 t 8 1 3 4 I 3289 I 3520

2095 Reg.
Vol.

62794 3 l  1 9 0 84095 72761 58122 43032 38644

2095 Ave
Age

132 128 142 1 3 8 1 3 3 l 3 l t28

Total MBF 75610 47976 99443 84930 76256 56321 52r64

Ave.
BA/AC

n2-265 107 -2t6 154-264 l8r-267 t69-261 I I 9-206 t 2 l - 1 9 3

Ave Site
lndex

(Curtis-
l00w)

140 il0 150 t40 150 t2a 120
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Table # 6 Moderately stocked managed stands cut before 1970

YOTJNG GROWTH YMLD BF/ACREI BY I,AIID IJNIT BY DECADE -USFS

Year dryiwarm
moderate

1950's

dry/warm
moderate

1960's

molst
/warm

moderate
1950's

molst
Avarm

moderate
1960's

molst
/warm

moderate
1970's

morst
/cool

moderate
1950's

molst
/cool

moderate

1960's

I  a a q

2005 598 404

2 0 1 5 J J J 565 240 359

2025 ) ) J  I 127 t242 t4t7 I  1 3 6

2035 4'791 l 5 6 l 940 I  1 8 3 2796 546 2 1 0 8

2045 3734 2232 3429 1 907 1 1 1  A

2055 2464 768 3892 t322 1244

2065 t016 1706 2705 2088

2015 I 5 4 t706 t732 973

2085 420 2186 437 2296

Total Int.
i larvest

8 1 6 8 9 7  t 5 776 8403 l 0 l  l 7 10392 l l l 1 9

2095 Reg
Vol.

50280 45568 50856 49430 4t512 38425 3 5098

2095 Ave.
Age

I JZ+ l J l 1 3 4 1 3 0 t25 t 3 4 1 3 0

Total MBF 58448 55283 5ft622 57833 5 r689 488t? 46217

Ave. BA/AC t44-222 t7t -229 142-235 169-230 r53-227 r29-205 l6l - 192

Ave Site
rndex

(Curtis- 100
w )

125 125 t25 130 r20 n0 LZs
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Table # 7 Low stocked managed stands cut before 1970

YOTJNG GROWTH ruLD-IEI/ACREI BY I-AND TJNIT BY DEC{)E- USFS

Year drylwarm
low

1950's

dryAvarm
low

1960's

molst
Avarm

low
1950's

molst
/warm

low
1960's

motst

/cool
Iow

1950's

moist
/cool

low

1960's

I  995

2005

20r5

2025 I065 3 1 4 399

2035 886 1048 I 820 8 1 5 464 533

2045 I 306 173 I 648 341 I  l 4 l

2055 3 5  l 6 409 3 1 3 t607 2337 l 6 8 l

LUO) 1 3 8 4 3  1 8 8 995 I  957 I O I

2075 498 I O t 3356 255

208s 2485 1604 4220

Total lnt.
Harvest

5786 7 5 t4 4859 6636 10059 8996

2095 Reg.
Vol.

38598 36920 5 1649 34202 38200 34490

2095 Ave.
Age

1 3 4 129 1 3 6 t29 1 3 4 1 3 0

Total MBF 44384 44434 56508 40838 49259 43486

Ave.
BA/AC

173-2tl I 53-206 2t3-251 148-209 t90-234 t47 -2tl

Ave Site
lndex

(Curtis-
100 w)

uo l l 0 120 n0 u5 l 1 5
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Trends and patterns to note:

* There are immediate thinning opportunities in the densely stocked young stand
group for the next 4-5 decades and then there will be a 3-4 decades where these stands
are left generally alone. This type of entry schedule may be important for wildlife and
other resource concerns.

* In the moderately stocked areas thinning opportunities are generally not available for
the next two decades, but then are available over the next 8 decades from acreage cut
in the 1960's. The 1950's acreage will likely have a pattern of harvest followed by a
period of rest.

* The low stocked stands will not generally support a commercial thinning entry for
the next 4 decades, but then will be available over the next 5-6 decades.

* Total harvest volume available from these land units reflect a downward trend from
dense to low stocked sites and also from the moisVwarm to dry/warm to moist/cool
land units

* Differences between the four main analyzed land units for total merchantable cubic
foot growth has been calculated. The wet-dry/warm land unit is highest: followed by
the moist/warm; then by the dryiwarm; and then by the moist/cool. This pattern is
consistent for both the moderate and densely stocked stands. For low stocked stands
the moist/warm, the moist/cool, and dry/warm land units are very similar in cubic foot
production totals.

Mean Annual Increment Projections for Land Units

* The potential mean annual increment (MAI) is the average yearly increase in volume
computed for the total age of a stand at any period of its life. On this graph the
measure is in cubic feet. The numbers presented are averages of stands harvested in the
1950's and 1960's by each land unit and calculated on the Forest Vegetation Simulator

@rognosis) for potential future yield under similar thinning regimes. The potential
cubic foot yield depends on the number of stems on an acre, their average stem
diameter and the growth rate of those stems. Stands with fewer stems will have a
lower net "yield" per acre. A reduction of individual stem diameter growth will also
lower possible total stand growth or MA[.

* Stands at three stocking densities were analyzed from intensive stand examinations
on over 230 USFS public harvest sites cut prior to 1970:
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AVG. ANNUAL GROWTH
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moist ffarm

dryAaarm
moisUcool

* Managed Stand Growth OrIAI) is calculated for merchantable cubic feet and assumes
an active thinning regime. It is averaged for stands harvested with regeneration cuts in
the 1950's & the 1960's. The wet-dry/warm sites will produce the maximum growth
and had so few stands with low and moderate stocking that analysis was not done at
those levels.

* Thinning a stand acts to delay the point where a stand reaches the culmination of
mean annual increment (CMAI) which is the point in a stands life where the mmimum
average annual growth accretion is attained. The greatest CMAI for these projected
managed stands is within the wet-dry/wuum and the moist/warm land units. The graph
above represents glowth after projecting a thinning to the wet-dry/warm land unit
during the current or first decade. Thinning the wet-dry/warm component soon may
address the growth rate concerns on individual stems those sites now have. Similarly,
many of the densely stocked acres in the other land units were projected to be thinned
within the first or second decade (1995-2005 or 2005-2015). What is unknown is the
degree that soil compaction will play in altering potential thinning growth response.

MERCHANTABLE CUBIC FEET

<170 CTPA 17U270CrPA > 270 CTPA
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Mature Forest Yield Tables

* Yields have been modeled for naturally regenerated mature stands existing on
Continuous Forest Inventory (C.F.I. plots) within the AMA. Six different stand tlpes
were identified, grouped as run numbers #101-#105 plus run #304. Each group
represented the mature structure stage, but with differing levels of retained residual
components. Two groups are presented for review.

* The first group analyzed (group #102) included four even-aged stands whose
average stand age in 1995 was 105 years. Two stands were located within the
dry/warm land unit; one at 2500 feet representing low elevation sites, and one at 4,000
feet for high elevations. The third stand was in a moist/cool land unit (@a800 feet) and
the last stand was in a moist/warm land unit (Jpper Cavitt) at 2500 feet. Stand aspects
ranged from southeast to southwest.

Commentsfrom 1980 Timber Inventory PIot cards.

* Stand #654: An even-aged Douglas-fir stand. Trees are generally healthy and
vigorous. Conks are present in the stand. Past fire is indicated on old-growth trees
with their ages estimated to be greater than 250 years. Ground vegetation is canyon
live oak and ocean spray. No logging has occurred on this site.

* Stand #655: This stand consists of immature Douglas-fir with some scattered white
fir near the top of Flat Rock peak. It has no understory and few saplings or seedlings.

* Stand #676: A fire caused this stand of even-aged Douglas-fir. The stand is very
dense and trees often have slow growth rates. There is a minimal understory of vine
maple, golden chinquapin, and dwarf Oregon grape cover.

* Stand #694. This stand consists of young Douglas-fir with an understory of hemlock
saplings and seedlings. Salal, Oregon-grape, Pacific rhododendron and vine maple
provide ground cover.
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Table #8. Group #102 Current species and size class

* Analysis is based on the following scenarios; one with thinning and one without
thinning to simulate no treatment. The stands were further stratified into runs that
evaluated thinnings in just the high elevation (with an associated no treatment) and
runs that evaluated thinnings in the lower elevation (with an associated no treatment).

* The commercial thinning scenarios are presented first and the set of tables showing
the no treatment alternatives are shown second.

* The Stand Density Index (SDI) values at year 2045 slightly exceeds 50Yo of
maximum 590 for this set of four stands. The site could be approaching full
occupancy, however, the stands should still be vigorous at this point and there is an
option to carry them for several more decades in a healthy condition.

* The stands could also be regenerated at the second entry (2015), at which time SDI
would approximate 55o of maximum SDI for the group; however, the opportunity to
thin and extend stand vigor exists.

* The 1995 size class distribution on the tables is preharve.sr. Stands were grown from
the l98l plot data to 1995. 75% of the (5" trees were killed CFIXMORT in FVS) at
the first commercial entry. There was no more logging induced mortatity at the second
entry and no re-initiation of seedlings was allowed during the life of the stand. In
essence, this modeling simulated some level of understory management and
concentrated basal area on the larger residual trees.

* Thinnings were donefrom below to 180 sq.ft.basal area in 1995 and to 160 sq.ft.
basal area in the yeu 2015 (roughly a 40Yo reduction in basal area). Board foot
volume is measured in 7"x 4" Scribner with a ZLYo defect factor. as taken from the
1981 timber inventory data for these particular stands.

Group #102 Species Distribution by size class in 1995
Trees per acre by size class

Stand # Elevation Aspect Species <5 a a dbh 5-9 " dbh >9" dbh

654 2500 SW Douglas-fir,
Live oak

55
825

27
27

144

655 4800 SE Douglas-fir
white fu

A+

92
70
22

180
4 l

616 4000 S Douglas-fir
white fir

chrnquaprn

1 3 6
5 5
327

1 7 0 204

694 2500 SE Douglas-fu
w.hemlock
w.redcedar

0
254
534

l 9
7
3 9

1 8 3
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Table #9 Group #102 Thinnings

Commercial thinnings in 1995 and 2005

Thinnmg
alt four
sta$ds
(year)

Harve$
MBF

BA/AC TPA
<'dbh

TPA..
5-9'dbh

TPA
gtl"dbh

TPA
2l+ 'dbh

Average
stmd

diameter
>2 I '  dbh

Avg. Hgt.

r 995 10.3 s63 t02 t64 25 25

2005 194 148 l 0 I S 27 26 120

2 0 1 5 5 2 29.3 if reeenerated

2025 l 7 l l 3 l 5 J J 29 zo

2045 30.4 i90 l l 8 7 29 J J 27 t zo

50-year
yield

45.9 MBF stand
volume

High
elevation
thinning
(year)

Harveg
MBF

BA/AC TPA
<5" dbh

TPA
5-9'dbh

TPA
9-21'dbh

T?A
2l+"dbh

Average
stand

diameter
>21" dbh

Avg. Hgt.

r 995 7.0 293 t44 205 9 z>

2005 1 9 5 9J 8 t29 t2 96

2 0 1 5 A ' 21.9 if reeensrated

2025 t72 82 1 o / l 9

2045 22.8 192 1 1 8 52 29 25 105

50-year
yreld

14.0 MBF stand
volume

lnw
elevation
thinning
(year)

HarveS
MBF

BA/AC TPA
<5'dbh

TPA
5-9'dbh

TPA
9-21" dbh

TPA
2l+"dbh

Average
stand

diarneter
>21" dbh

Avg.Hg!

I  995 1 3 . 6 834 60 123 4 l 25

2005 1 9 3 200 l 2 l 7 43 144

2 0 1 5 6.5 36.7 if resenerated

2025 170 l 8 l 9 < l 3 9

2045 38.5 1 8 8 t64 5 6 31 30 I  A 1

50-year
vreld

58.6 MBF stand
volume
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* Thinning from below greatly simplified stand structural diversity and conversely
increased stand resiliency to a severe stand disturbance from fire.

Table #10 Group #102 No treatment

No treatment Group #102

All four
stands no
treafmen[

(year)

Harvest
MBF

BA/AC TPA
<" dbh

T?A
5-9" dbh

TPA
9-211 dbh

TPA
2l-f 'dbh

Average
st"ld

diameter
>21 ! dbh

Avg, Hgt.

r 995 35.2 299 563 t02 r64 25 25 l l 7

2005 J O / J U J

2 0 1 5 J t . v 304

2025 39.2 305 4 t 3 83 t47 A A t24

2045 41 .6 306

Hrgh
elevation

no
tre&trneut

Cvear)

Harvest
MBF

BA/AC TPA
<5'dbh

TPA
5-9" dbh

TPA
9tl 'dbh

TPA
2lf'dbh

Average
::stand,,

diqmeter
>21 'dbh

Avg; Hgt.

r 995 25.6 289 293 t44 205 9 25 94

2005 21.0 296

2 0 1 5 28. r 298

2025 2 9 2 300 2M 86 200 t5 100

2045 30.8 J U J

Low
elevalion

no
treatrnent

(y""r)

Harvest
MBF

BA/AC TPA
<5" dbh

TPA
5.9'dbh

T?A
9-21'dbh

TPA
2tf 'dbh

Average
Stand

Diarreter
>21: dbh

Avg Hgt.

r 995 4 4 4 309 834 60 t23 4 l 25 l 4 t

2005 46.2 3 l l

2 0 1 5 47.4 3 l l

2025 48.9 3 l l 620 80 95 4 J 148

2045 5 2.2 3 1 0
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* There are significant differences between the low and high elevation groups in the
volume per acre and the number of t.p.a. over 2l"d.b.h. in the stands. Stratification
reflects the differences in site quality. Both high elevation sites had lower site quality
(60-90 McArdle SI) versus the low elevation sites (100-130 McArdle SI).

+ The second group ofstands analyzed ranged in age from 93-122 years and included
a residual overstory component. The stands were located on south and west aspects at
elevations between 2500 and 300 feet. The residual overstory component averaged
over 200 years of age in individual or small clumps adding complexity to these sites. It
is consistent to note that these stands were in the drylwarm land unit on the upper l/3
slope positions near ridgelines. This group was also associated with past fire
disturbances; but the difference between groups one and two is that group fwo stands
are associatedwith smaller historical openings.It is perhaps this reason, that these
stands carry a greater residual component into the next regeneration cycle.

* In the second set, stand #259 consists of young Douglas-fir on top of a ridge. It
borders a clearcut located to the south of the stand. No logging has occurred. Stand
#269 is located on a steep, rocky slope with a young stand of Douglas-fir coming up
under an older Douglas-fir stand with some scarring evident from past fire. There is a
dense cover of vine maple, canyon live oalg and poisonoak.

Table #11 Group #104 Current species and size class

* Site class for these stands averaged site class four. Analysis is based on three runs;
one to evaluate removing the overstory in 1995, the second run to evaluate
commercially thinning the 60-90 year old understory, and the third run to evaluate
letting the stand grow over the next several decades with no treatment.

Group #104 Species Distribution by size class in 1995
Trees per acre by size class

Plot # Elevation Aspect Species <5 " dbh 5-9a a dbh >9" dbh

259 3000 S Douglas-fir
chinquapln

& other
hardwmds

I  J - t

308
366

28

20

t2l

269 2800 w Douglas-fir
Pacific yew

bisleaf maole

2t1
28
28

9 t l 1 4
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* With the overstory removal modeling ruq there does not appear to be a commercial
thinning opportunity until about decade 6 (at year 2035), well after the overstory
removal. In heavier stocked stands, this would be a possibility at an earlier date. The
overstory removal effect on the understory damage was modeled to reflect; a 50yo
reduction in stocking of trees <5' d.b.h., a20Yo reduction in stocking of trees 5"-9"
d.b.h., and a IjYo reduction in trees from 9"-21"d.b.h.

* In the understory thinning rur\ trees (5"-21" dbh) were commercially thinned to
about I l0 sq.ft. basal area per acre with the legacy old-growth managed over time.
These legacy trees were allowed to die over time until about decade 6 when other trees
began to exceed 29" d.b.h.. At this time, there would be >180 sq.ft. of basal area not
counting the legacy old growth. With the understory thinning, 5OYo of the trees (5"
d.b.h. were modeled as logging mortality. Trees over 5" d.b.h. were in the thinnine.

* A board foot defect factor of 25o/o was used in these simulations. This was an
average from the inventory plots, and may be high for the understory stand.
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Table #12 Group #104 Thinnings and no treatment

Commercial thinninss in 1995 and 2005

Overstory
rernoval
(year)

Harvest
MBF

BA/AC TPA
<5n dbh

TPA
5-9r dbh

IPA
9-21" dbh

TPA
2l+"dbh

Average
Stfftd

Diameter
>21" dbh

Avg. Hgt.

1 995 1 l s68 t0'7 t 0

2005 ( l s  7 ) 1 5 5 2s3 68 l 1 4 l 4 25 t05

2 0 1 5 ( r8  s)

2025 (20.e) r88

2045 ) 6 0 2t5 1 8 9 30 l l 9 l 9 25 n 9

50-year
y'ield

33.7 MBF stand
volume

Under-
story

thinning

fvear)

Harvest
MBF

BA/AC TPA
<5'dbh

TPA
5-9',dbh

TPA
9-21'dbh

TPA
2l+'dbh

Average
Stand

Diameter
>21" dbh

Avg. Hgt.

I  995 a l
J . l 568 70 t0'l l 0 ) L

2005 (2r 7) 1 8 9 378 67 t03 l 0 30 l l 0

2 0 1 5 (2r.4)

2025 (2r.7) 1 8 2

2045 Q3.7) 1 9 9 294 3 5 1 1 5 l 5 ./.6 l l 8

50-year
' r i a l r l

26.7 MBF stand
volume

No
usatmerrt

0ear)

HarveS
MBF

BA/AC TPA
{" dbh

TPA
5-9'dbh

TPA
9-21" dbh

T?A
2I+': dbb

Average
Stand

Diameter
>21 'dbh

Avg. Hgt;

I  995 2t.7 1 8 9 568 70 107 l 0 ) L

2005 24.0 205 485 96 t23 I L I  l ' )

2015 . / .o.t 2 1 8

2025 27.9 229

2045 32.0 248 360 64 I t n l 8 30 r22

50-yeu
vield

32.0 MBF stand
volume
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* It is of interest and importance, to know how long trees established in riparian areas
need to attain certain size structure. Large woody material specifications ftr Region 6
call for a small diameter end of 24" with a length of 50 feet for desired channel
structure. Different densities will influence stand and individual stem development.
For the following table, five common riparian species were modeled on prognosis as a
mostly pure stand of one species and grown to attain a size of 30"d.b.h..

t In the first run, 100 tpa was a stand density chosen to approximate a thinning
strategy with the objectives of controlling density to get the largest diameter siie tree
the quickest. In the second ruq a more norrnal density of 300 tpa was chosen.

able #13 Riparian structure development

SummarT- Riparian Coarse Wood Analysis

Species
with

100 Lp.a
stocking

Age whcn
frst tree

>=30" dbh

Average
Stand

Diameter

Average
Height

tallest 40
trees

Agewhan I0%
oftrees >=30n

dbh

Average.
Stard

Diameter

Average Height
tallest 40 trees

Douglas-fir 80 1 5 . 9 120 1 3 0 20.9 143

wcstern
hemlock

1 7 0 2t.7 t 3 8 200 24.4 149

western
redcedar

140 19.9 I J J 180 24.9 r47

bigleaf
maple

1 8 0 23.4 82** 200 23.4 83**

red alder* largest tree at 27.9 "dbh
stand died durine the I lth decade

l0% of stand over 23.7 " dbh when stand dies in
decade #l I

** means used red alder heights t means krlled red alder stand bv decade #1 I

Species with
300 tpe
stocking

Age when
first tee ,

>=30'dbh

Average
', $1fft[,
Dianeter

Average
Height

tall€st 40
t'*;

Agewhen l0olo
oftees >=30n

dbh

Average
Stand

Diamdcf

Average Heigbt
tailest 40 trees

Douglas-fir t20 17.6 1 3 8 180 2t.7 1 5 9

westeln

hemlock
180 20.7 146 28.4 " dbh at age 200 *end of

analysis run
l 5 l

western
redcedar

160 20.4 I43 t80 22.6 I 4 9

bigleaf
maple

28.9 " dbh at age 200
*end of analysis run

red alder red alder died bv decade #l I
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* Note that with additional density, it took trees more years to reach target size. The
Douglas-fir was the fastest species to attain target size, bigleaf maple made target size
at the lower density only and red alder never did. .

t Note that there is a 40 year difference in age time needed to get the first stem to 30"
d.b.h. between the 100 and 300 t.p.a. density levels for Douglas-fir. There is a related
50 year difference between getting 10% of the Douglas-fir in the stand greater than 30"
d.b.h. when compared at these two densities.

+ It is noted that redwood, Sequoia sempervirens, has been outplanted within the
watershed at various locations, many of them in riparian areas. These trees have yet to
reproduce in their pole-size managed stand environments. The growth potential they
have so far exhibited indicates that large structure of the Region-6 standards can be
generated with this species at time periods of 40-50 years. The following field data,
though very limited, displays this progression. It may be advantageous to consider a
role for this tree or determine a policy to remove it from the watershed. It' s localized
environment is secured as Douglas-fir is subordinate to it in close association. The
following information was gathered at a single site that averaged a breast height age of
24 to 27. Codominants of paired redwood and Douglas-fir were analyzed.

Tables # 14-17 Redwood and Douglas-fir development

Table #14 Diameter development redwood & Douglas-fir

Douslas-fir 9 .7 "  d .b .h . 14 .5 "  d .b .h . 1 3 . 5 "  d . b . h . 1 1 . 7 "  d . b . h .

redwood 24 .7 "  d .b .h 19 .4 ' , d .b .h 2 1 . 3 ' , d . b . h . 20 .3"  d .b .h .

Table #15 Height development redwood & Douglas-fir

Douglas-fir 59 feet 65 feet 65 feet 62 feet

redwood 55 feet 57 feet 63 feet 68 feet

Teble #16 Live crown retios redwood & Douglas-fir

Douglas-fir 72% Sl%o 7s% 740

redwood 78% 7504 55% 64Yo

Table #17 Diameter growth rates redwood &
Douglas-fir

Douglas-fu 42/20's 40120's

redwood 60/20's 62120's
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Light levels and the effects on Douglas-fir and Sugar Pine establishment

* Foliage density (sq.meters foliage per cubic meter canopy) index (FDr)
measurements take only a fraction of the time required to directly measure leaf area
with a plant canopy analyzer. A scientific tool called the LAI-2000, accurately
measures both the above and below canopy light readings, determining the interception
at 5 different angles, thereby computing an reading sensitive of light levels. In essence,
it measures the probability of seeing the sky looking up through the vegetative canopy
in different direction. These readings can provide accurate estimates of the canopy
structure ( the amount of foliage per volume of canopy and foliage orientation) and
hence the levels of infiltrated light that generate growing conditions for various kinds of
vegetation including tree, shrub and forb communities.

* The North Umpqua Ranger District has been using such an analyzer for the last two
years trying to determine the light levels that, specifically, Douglas-fir @F) and sugar
pine (SP) need to both establish and grow in a forest stand or opening. The use of a
lens with a "fish-eye" field-of-view assures thatLN-2000 calculations are based on a
large sample of foliage canopy. A control unit with an internal microcomputer
performs the calculations, stores data and later transfers the data to a pC.

+ LAr-2000 readings are displayed for many sites, some old-growth and some
managed stands, both in the Little River area and elsewhere.

I
2
1
J

4
5
6
-

8
9
l 0
l l
t 2
1 3
T 4
l 5
1 6
t 7
l 8
l 9
20
2 l

Date

3/7/95
3/7t95
3/7/95
317195
3/7/95
317l9s
3/7/95
3/7/9s
3/rU95
3tr2t95
3/28/95
3/28/95
3/28/95
3/28t95
3/28195
3l28l9s
3128195
3/28/95
3/28/95
3t28t95
3128195

Area F.DI Stand Descriptor & regen.

Plusfour 0.57 opening (l-acre) within stand
Pluslour I.92 under thinned stand no DF/ Sp
Plusfour 1.14 small group opening DF & Sp
Plusfour 3.08 unthinned 110 yr. site no DFiSp
Plusfour 1.08 small clearcut; multi-species reg.
Plusfour 3.11 light thin I t0 yr site no DF&SP
Plusfour 0.93 small gap; multi-species regen.
Plusfour 1.95 under thinned stand no DF & Sp
Alpine 1.29 light thin 90+ yr. site DF/SP reg.
White Crk. 2.05 45 yr. stand no DF or SP
White Crk. 2.32 45 yr.stand w/120+b.a. no reg.
White Crk. 1.73 45 W. stand w/210 b.a. no reg.
White Crk. 2.30 40 yr.stand wlT70 b.a. no reg.
White Crk. 2.67 40 yr.stand d200 b.a. no reg
White Crk. 0.51 opening din road DF reg
White Crk. 1.05 40yr. site 270.b.a.
White Ck.. 2.00 40 yr. site road uphill no reg.
Sum. Home I.2I open area w/OS SP & DF
Sum. Home 2.83 dense group wf reg no SP/DF
Sum. Home 1.38 Thinned O/Story SP reg.
Sum. Home I.0I 160 b.a. O/story holes SP/DF res
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JJ

22
z )
, |^
L A

25
26
27
28
29
J U

a l
J I

) L

J J

1 '
J.+

3 5
3 6
3 7
3 8
) t

40
4 l
A 1
1 L

A 1r+J

44
4 5

Date

4t4t95
3/9194
3/9t95
5/rU94
5ltr/94
5/1U94
6t29t94
6t29/94
6/29/94
7l t8 l94
7/18/94
7t18/94
7 t18/94
7/t9t94
7 t19t95
7n9/94
7t25t94
7 t25/94
7 t25/94
7/25/94
7/26t94
9l t3 l94
9n3t94
9t13t94

Area FDI

Alpine 5.18
Cedar Ck. 3.89
Cedar Ck.. 1.63
Little log #4 2.92
Little log #4 1.27
Little log #4 4.43
Little log #4 5 29
Little log fi4 4.90
Little log #4 0.66
Gypsy camp 3.75
Gypsy camp 1.61
Gypsy camp I.52
Gypsy camp 2.06
Gypsy camp 1.95
Gypsy camp 0.32
Gypsy camp 1.45
Honeytree #9 2.20
Honeytree #8 1,.62
Honeytree #8 I.57
Honeytree #1 1.99
Honeytree #7 1.49
Little log ll4 2.22
Little log *14 1.28
Little loe #4 0.83

Stand Descriptor & regen.

30 yr. y-growth stand no DF/SP
30 yr. mg'd stand no DF/SP
Riparian floodplain open areas
unthinned 40 yr. site
thinned in 1994 to 130-140 b.a.
unthinned area with >200 b.a.
unthinned area dense no reg.
unthinned area 40 yr. stand
road location full sunlight
riparian site old-growth
old-growth riparian site
open areaVripariar/ w.hem. reg.
riparian old-growth area
small 1/10 acre gap in old-growth
Il4 acre gap in old-growth DF
area outside gap w.hem. reg
West aspect no DF reg
blowdown patch w/in old-growth
in u/story area within gapVstand
fully stocked mature stand no reg
gaps in old-growth SP/DF reg.
unthinned area 40 yr. stand no reg
thinned 1994 130 b.a.
road opening full sunlight DF reg

* Note: Low rumerical values indicate higher levels of light are reaching the forest
floor.

* The readings listed represent only a very small sample of sites. Trends noted will
need to be monitored closely and followed through a variety of stand treatments. It
appears that on this cursory level of analysis, that levels of light (FDI <: 1.50) have
supported both the establishment and growth of both Douglas-fir and sugar pine
regeneration.

* There also appears to be a difference between openings in old gowth stands and
young growth stands where smaller sized openings in old growth have more infiltrated
light levels. Young gowth stands that are fully-stocked are often limited in light to
expect successful regeneration of Douglas fir or sugar pine until the average stand
height is such that light can penetrate into a stand underneath the live tree crowns or
group openings occur within the stand structure. A future objective may be to write
thinning prescriptions to residual light levels. These light levels will have some
correlation to residual basal areas.
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FOREST ECOPLOT INFORMATION

* Using Umpqua N.F.ecoplot information, residual levels of important biotic
components such as large woody material (LWM), snags, decay classes, fuel loadings,
moss cover, plant lists, tree cover, and shrub and forb occunence are part of the
information base collected from inventory plots. Utilizing stratifications for plant
associations, based on the Umpqua NF ecographs of moisture and temperature levels,
analysis was generated by land unit.

* Information generated from pooling Forest-wide data may not exactly reflect Little
River conditions. Information is extrapolated from places adjacent to Little River.
Still, the information represents our most current and accurate measure of these
variables. This data gap illustrates the need to expand this type of information
gathering and monitoring across the watershed.

* This table represents characteristics (not quantities) of dead and down material
measured on the forest floor. An active salvage and firewood program has altered
many of the forest floor areas under residual mature and late seral stands across the
drainage. Natural levels and their ranges need study.

I Maximum and minimum diameter averages in measures of both inches and feet are
listed along with average piece length. The decay classes are also averaged using
ratings consistent with the Umpqua NF 1990 L R.M P (Land Resource Management
Plan) which lists six decay classes. Dead and down material can be an important
functioning ecological bridge within the nutrient cycling loop for centuries. It acts to
maintain critical above and below-ground connections between soil organisms and
structure and above qround flora and fauna.

Table #18 Dead and down material bv Land Unit

Dead end Down Material by Land Unit
Ecoplot information- Umpqua NF

(measures in inches and feet)

Land Unit ma)(. avg.
diameter (in.")

mln. avg.
diameter (in.")

avg. length
(feet)

avg. decay class

drylwarm l 5 9 3 7 J

moist/cool 1 6 t 0 3 1 1
J

wet,dry/,warm I 7 I2 29 a
J

molsvwarm t 6 I l 3 1 J
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TABLE # 19 ACRES OF YOUNG STA}TDS BY SITE CLASS AIYD LAND TINTI

W.Cascades Province LOW (<=94 KD) MED (KD 96-114) HIGH (KD >=116)

wet{ryAvarm 3 9 255 274

dryAvarm 4t3 1?01 685

moistAvarm 999 2430 727

moist/cool tr62 927 124

TOTALS 2612 4812 1 8  l 0

Young stand site classes were measured using King's 1965 Douglas-fir tables (KD) and
are on a 50-year base. During stand examinations, average dominant tree stems were
bored for heights and ages and averaged together as a group to assign a site class for
any individual stand. There is a *- 5 confidence interval associated with each stand
listing. For this age class group and their associated BH age, there was usually 6-8
trees required to assess a site class with this confidence interval.
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ARCHAEOLOGICAL CONTEXT

The limited amount of ethnographic information available for the upper North Umpqua region
attributes use of the area to the Southern Molalla and the Umpqua @erreman 1937; Beckham
1986). The principal homeland of the Southern Molalla was the Western Cascades and the main
Cascade Range. They resided along the North Umpqua, Little River, and the South Umpqua
deep into the Western Cascades. The Umpqua Indians resided in the main Umpqua River valley
with their territory reaching to the foothills of the Western Cascades @eckham and Minor I99Z).

Little is known about the Southern Molalla. At contact the population was limited. The small
population may merely be do the wide range in their home territory. The Southern Molalla traded
with the low land valley peoples. Jesse A. Applegate described an event about the year i849:

Halo, a Yoncalla headman who lived near the Applegate farrq approached with a half
dozen Molallas. "They were shy, almost wild," recalled Applegate, "and could not be
persuaded to come into the house. Mr. Halo humorously introduced them to us as the
Lamoro tilikum, wild people, Haluima TilikunL strangers, and Pishkak tilikum, bushmen
(Applegate 1907'.4, Beckham and Minor 1992).

Population size has been variously described. Joel Palmer, the Superintendent if Indian Affairs in
the 1850's described the population as "supposed to be two hundred" @almer 1854, Beckham and
Minor 1992). In 1854 Indian Agent William J. Martin described l5 bands in the Umpqua
watershed. The "Mountain Band" is assumed to be Southern Molalla with a population of 54
people. In 1856 during the signing of the treaty with the United States Joel Palmer numbered 28
Southern Molalla and estimated 30 resided in the mountains @eckham and Minor 1992).

The Umpqua resided in the main Umpqua valley which provided a rich and diverse landscape.
Samual Parker wrote of the Umpqua in 1838:

South of the Calapooah is the Umbaqua natioq residing in a valley of the same name.
They are divided into six tribes. the Sconta" Chalual, Palakahu, Quattamy4 and Chasta.
Their number is about seven thousand @arker 1838, Beckham and Minor 1992).

Beckham suggests that ParkeCs enumeration of the Umpqua reached into the Rogue Basin
providing a larger population estimate @eckham and Minor 1992). In 185 l, Sub-Agent Henry
Spalding numbered the population at 125. He reported the people lived in polygamy, possessed
nine horses, six saddles, and had one shaman. In 1854 Martine numbered the Umpqua at216

@eckham and Minor 1992).

David Douglas encountered the Umpqua in June of 1826. Beckham (1992) describes
the encounter:

He found a village of two lodges containing about 25 persons. The men wore shirts and
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trousers of undressed deerskin, some decorated with marine mollusks, while the women
wore cedar bark shirts covered wrth a garment of dressed leather more open at the sleeves
than the shirts of the Men @ouglas 192:140-14l). Henry Eld, an American artist
sketching in the Umpqua Valley in 1841, depicted a figure standing near the river in what
appeared to be leather trousers and a shirt @eckham l97\a:93-9t Douglas further
noted: "I observed that the women are mostly all Tat[t]ooed, principally the whole of the
lower jaw from the ear, some in lines from the ear to the moutL some across, some
spotted' and some completely blue; it is done by a sharp piece of bone and cinder from the
fire". The women also used both red and green facial paints @ouglas 1972:140-144,
Beckham and Minor 1992).

The settlement/subsistence pattern practiced by both groups is described as a seasonal round
utilizing the lowland valleys for winter villages and uplands for task-specific campsites. The
seasonal round allowed for the exploitation of the anadromous fish runs and large game animals
and the utilization of various plant foods @eckham 1986). This type of settlement/subsistence
pattern has been generally substantiated by archaeological investigations in the area. However,
Baxter (1989) argues that "for the Molallq the area above the Narrows would have been
attractive" for a winter village locality. He suggests that the area could have been utilized year
round; by the Molalla in the fall and winter and by the Umpqua in the spring and summer.

Two cultural chronologies have been developed for the region. ONeill (19E9b) suggests three
temporal groups, one consisting of two phases. The Early Archaic, period from approximately
8,000 to 6,000 years, is dominated by large leaf shaped points. The Middle Archaic period daies
from about 6,000 to 2,000 years ago and is dominated by broad-stemmed points. The Late
Archaic period falls within the last 2000 years. ONeill further divides the Late Archaic period
into two phases. The Falls phase is present in both the North and South Umpqua River drainages
and persists until historic times in the South Umpqua River drainage. The assemblages of this
phase include Coquille Series projectile points. The Narrows Phase, dominated by Gunther
Series projectile points, is found in the North Umpqua drainage within the last 400 years. This
change in the archaeological record is thought to reflect the appearance of immigrant Athapaskans
who occupied the basin at contact.

Connolly (1986, 1988, 1990) defines the region's prehistory with three patterns. The Glade
Tradition is found throughout the Pacific Northwest from 9,000 to 300 years ago. The
assemblages are dominated by large side-notched and stemmed points and foliate and shouldered
points. The Siskiyou pattern beginning about AD 450, has assemblages dominated by
niurow-necked and barbed points and small side-notched points. The Gunther pattern is primarily
a coastal pattern appearing about AD 900. Gunther barbed projectile points are the diagnostic
artifact.

Both cultural chronologies have been criticized by Pettigrew (1990) who suggests that the
radiocarbon dates used by Connolly and ONeill were uncritically accepted, shifting "the stages of
cultural change forward in time, especially with regard to the introduction of the bow-and-arrow
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and its associated narrow-necked points. " Pettigrew argues that their chronologies are based on
the "radiometric dating of charcoal that is not demonstrably cultural." He believes the chronology
of southwestern Oregon should follow the sequence and timing of other parts of the west and that
niurow necked points should first appear 2000 years ago ur they do in adjacent areas.

Although no systematic archaeological survey has been completed of the Linle River drainage, 56
archaeological sites have been recorded during federally mandated cultural resource surveys.
Surveys have often been in conjunction with timber sales and, as suc[ may not reflect the
intensity of use in the Little River area.

Information in the site record is limited. Generally archaeological sites are located on relatively
flat ground. Only two of the sites recorded within the Little River drainage are located on slopes
of 20 to 30%. Aspea has been recorded for 51 of the sites. Forty nine percent (n:25) of the
sites have a southern aspect. Twenty-two percent (n=lt) have an easterly aspect. Almost twenty
percent have a westerly aspect and ten percent have a noftherly aspect. Landforms on which
archaeological sites are found include ridge (n:28), bench (n:18), stream terace (n:3), bluff
(n:l), hill (n:l), and intermittent stream terrace (n:1)

Five types of archaeological sites have been recorded within the Little River drainage. These
include quarry, cairn, rockshelter, lithic scatter, and village site. Surface characteristics of the sites
include the following:

Quarry sites are found where extrusions of usable tool stone can be located. These sites
contain nodules of tool stone (often jasper) and evidence of tool manufacture. Surface
indications can include flakes, blanks, and preforms. These sites often contain evidence of
fire treatment of cryptocrystalline material.

Seven quarry sites have been recorded in the study area. These sites are located within 1760 to
3920 feet in elevation on ridges.

Cairn sites are usually a pile or mound of piled rocks. Cairns may have been built for a
number of reasons. Trail markers or spirit quests are considered common reasons. These
sites are usually associated with a ridge crest or vista.

In the Little River drainage two cairns sites have been recorded. One site is recorded at 2560 feet
in elevation on the a canvon bluffwhile the other site is recorded at 5100 feet in elevation on a
ridge crest.

Rockshelters are rock overhangs or shallow caves which served as shelters. The openings
may have been covered with woven mats, barlg or boughs. Stone tools, flakes, and faunal
remains are often found within the cultural deposits.

One rockshelter has been recorded in the Little River drainage. This rockshelter is located on a
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ridge at 2640. Rockshelters located at this elevation are usually used intermittently as temporary
campsites. Rockshelters often provide faunal information that is generally lacking in op.n tittric 

'

scatters.

Chipped stone tools and waste flakes are found within lithic scatters. These sites may be
temporary camp sites associated with hunting and processing of game. Activities include
manufacture and repair of chipped stone tools. Lithic scatters associated with ground
stone indicate a broader range of aaivities. Ground stone includes manos, metates, bowls,
hopper mortars, pestles, and grinding slabs. Aaivities include plant food processing, tool
manufacture and repair, and game processing.

Forry-four lithic scatter sites have been recorded within the Little River drainage. These sites are
found in a variety of elevations and settings. Those sites found on stream t...ures and benches
often contain denser deposits then those associated with ridges.

Village sites usuaily contain house pit depressions, burials, large quantities of chipped
stone and ground stone tool, waste flakes, bone, and fire cracked rock. They mav have
been inhabited during the winter months.

One possible village site is recorded within the study area on a tributary of Little River.
Excavations at the site indicate a semi-permanent occupation by people using atlatl and dart
technology and a highly developed wood working technology. The site has not been
radiometrically dated. However, the artifacts recovered during excavation indicate a possible date
of5000 years before present.

Archaeological information for the watershed is limited. No systematic inventory has been
completed. However, 56 archaeological sites have been recorded. Archaeological evaluation of
one site in the watershed indicates the site would be eligible to the National Register of Historic
Places.

Explorers and Hudson's Bay trappers entered the interior of southwestern Oregon around the
1820's tkough the 1840's. Little information was written on what became of Forest Lands during
this period. Hudson's Bay policy during this time was to "trap out" beaver in the remote streams
of southwestern Oregon on the edge of their territory. A number ofFrench-Canadian and Meti
("mixed blood") trappers working for the Hudson's Bay Company took Indian women as wives.
The fur trade lost impetus in the 1840's as Euro-American settlers began to filter into the lower
valleys of the Umpqua Basin. However, their was little impact to areas such as Little River until
after the 1850's.

During the 1850's and 1860's Euro-Americans established small farms and livestock ranches in
suitable areas under various homestead laws. Glide was settled in 1852 @arner 1979). Settler's
villages were established at Peel and Nofog during the late 1800's. A wagon road linked these
sites becoming a county road at a later date. The Little River drainage was probably first settled
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for livestock ranches.

Suitable area for settlement included those areas already burned (cleared) and otherwise occupied
by the Indians previously. The bottom lands of Linle River include open meadows fringed with
oaks which were ideal for pioneer agriculturalists who wanted both stock pasture and farmland.
It was normal for ranchers to burn in the late summer and fall to promote grass on the lower
slopes and eliminate brush and small trees. This burning followed the pattern established by the
lndians.
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Estimeted historic volume removals from the Little River wetershed:

The following figures are estimations of the board feet of timber removed from the Little River
watershed from the 1940's till the early 1990's. Estimates are made by multiplying the number of
acres regeneration harvested by 60,000 board feet @F) per acre. Sixty-thousand BF was chosen
as an estimated average after perusing old harvest records. This number may even be low for an
average, as some of the largest trees were harvested first. North Umpqua Ranger District harvest
records show that some stands carried up to 100,000 board feet per acre.

Table 1. Acres of harrest by decede by administrative unit end estimated volume removed
from those rcres by decede end by year.

Decade of
Harvest

US Forat Scrvh - I\torth
Umpqur Rrngcr Dbttct

RmcburyBlM-ML Scott
Bcrourcc Aror

Privrtc Lrad - Owncnhipc
grcrtcr then 40 rrer

Acres
cut by
decade

Decade
total

orMBF
or BBF)

Yearly
sversge
QMBF or
MMBF)

Acreg
cut by
decade

Decade
total
(r{MBF
or BBF)

Yearly
average
@{BF or
MMBF)

Acres
cut by
decade

Decade
total
(a{MBF
or BBF)

Yearly
sverage
@{BF or
MMBF)

I 940 l 4 5 l 87 I
MMBF

8 . 7 1
MMBF

2 l I t

MMBF
r26
MBF

1007 60.4
MMBF

6.0
MMBF

r 950 4987 299 2
MMBF

29.2
MMBF

1023 6 1 . 4
MMBF

6 .  l 4
MMBF

9641 578.4
MMBF

57.8
MMBF

l 960 +  L > q 275.6
MMBF

2 7 6
MMBF

2076 t24.6
MMBF

t2.5
MMBF

16,791 I.O BBF 100.7
MMBF

I 970 4164 285 8
MMBF

28.6
MMBF

2908 t'7 4.5
MMBF

t7.5
MMBF

6 1 3 4 368
MMBF

36.8
MMBF

I 980 6605 196 3
MMBF

3 9 6
MMBF

2526 1 5 1 . 6
MMBF

1 5 . l
MMBF

4639 278.3
MMBF

27.8
MMBF

I 990 i  385 83.  I
MMBF

8  3 l
MMBF

201 8 l 2 l . l
MMBF

l ?  I

MMBF
1 8 0 1 0 . 8

MMBF
L08
mrgf

Total 23,.186 I 4 B B F t0.572 634.4
MMBF

3 8,3 92 2.3 BBF

Total
acres r"n
admln unit

6 1  S 7 S 19,802 44,795

Total
acres
uncut

10,089 9,230 6403

Percent
harvested

37% 53% 86%

MBF = Thousand Board Feet. Mh/BF = Million Board Feet; BBF = Btllion Board Feet
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Special Forest products

The Little River watershed has been used as a source for many products besides timber. Some of
these are listed below.

PRODITI-TS RT,M FT)RT'ST SNR\/I(-TT

Firewood X X
Christmas Trees X X
Cedar Posts, Rails X X
Yew Posts X X
Conal Poles X X
Shake Bolts X X
Burls X
Sugar Pine Cones X
Bearqrass X X
Swordfern X X
Conifer Bouehs X X
Oregon-grape X
Landscaoinc Plants X X
Moss X
Wildflower Seeds X
Mushrooms X
Fiddleheads X X
Wildincs X
Rock X

Records on quantities of materials removed and dollar value for these materials have not been
systematically kept until recently. BLM records are available from 1989 through 1995, although
they are not be broken down beyond the Resource area level. Forest Service records are available
from 1993 through the present. These can be broken out by township and range (Appendix 2).
These records indicate a consistent interest in beargrass, salal and boughs, posts, and firewood.

POTENTIAL PRODUCTS

Besides those items listed above, potential exists for interest in liverworts, lichen, and various
medicinal herbs.

POSSIBLE LOCATIONS

Moss and liverworts reach their highest density in the wium moist temperature and climate
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regime. Lichens may be found throughout. Habitat needs tend to vary widely between the
species.

CONCERNS

For many of the species being harvested as special forest products, little is known about the
effects that repeated harvesting has on their life cycle. Beargrass is a species that is repeatedly
harvested, but has not been studied at the local level. A need exists to study these species and the
effects that harvest has on them.

Several Research Natural Areas (RNA's) have been subject to gathering of special forest
products, especially beargrass. Although these areas are offlimits to gathering, harvesting
continues and is likely to do so in the future. Additional posting of no entry and law enforcement
presence during harvesting periods may be necessary in order to protect these areas.

OPPORTTINITIES

Opportunities exist for gathering fireweed and honey as special forest products.

RECOMMENDATIONS

I Conduct botanical surveys in an inclusive manner that includes all vascular species. Manage
this information so that it is easily available and queriable as well as site specific.

2. Include non-timber products in management plans. Specify pafticular areas where these will be
priority management concerns.

3. Issue permits after harvest levels that allow for sustainability of the product have been
determined.

4. Issue no permits for mosses, lichens or liverworts until watershed-wide sampling has been
completed.

5. Issue beargrass permits on a basis that is consistent between agencies. Close harvest from
March I to September 30 to protect the plant's reproductive cycle.

6. Produce a Forest Service Environmental Impact Statement to address product issues
management.

7. Monitor all species harvested on a regular basis for sustainability.

8. Clearly identi$ Research Natural Areas as areas excluded from harvest. Educate permitees on
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the importance of not collecting in Research Natural Areas. Monitor such areas for siens of
abuse.

9. Coordinate consistent multi-agency policy for administering permits for beargrass and other
major products.
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LANDSCAPE PATTERN
ANALYSIS

The seven vicinities within the rvatershed were analvzed fbr changes in landscape pattems. 1'o
begin. the r.vatershed was mapped into three seral stages (earlv. mid and late)tbrthree separate
t imeper iods ( la t c  1800 ' s .  l a te  19 -10 ' sand  1995) .  Ae r ia l  pho tog raphy , f i om lg46wasusedas the
basis  f rom whichth is  mapping was conducted. ' fhe mappings tbr the two ear l ier t ime per iods
'uvere used to express a "rel'erence ranqe" for landscape pattems. 'fhis 

ref-erence range was
assumed to depict. ntore or less. natural landscape pattem dy'namics through time as a result ot'
natural disturbances. The mapping tiom the 1995 time period represents current conditions.

Table l . Criteria used to initially def-ine seral stages fiom the 1946 photos and current
tat GIS

Once the mapping'uras completed. i t  r. ias digit ized and conr, 'erted into raster data of 0.5 acre
resoluti t tn. 

' fhis 
raster data was then processed using the lrrasstats (r,crsion 2.0) spatial pattern

anal,v-sis program developed b,v" McGarigal and Marks ( lq94)

Ccrlain indices were selected to quantit \  changes landscape components. l 'hese values ranged
tiom u'hat percent of '  the total r icinity area a landscape component took up to values that
correspond to patch shape and landscape di ' ,ersity. 

' fhe 
indices used are described by each

landscape component group below:

Matrk Indices

Percent lnterior Habitat -- This index shows w'hat percent of the landscape that
contains interior late seral habitat. For this anall 'sis. a buft 'er ot '180 meters t iom the
edge of late seral patches w'as used..

Diversitv Index = Shannon's Evenness Index rvas used fbr this analysis. This index
represents the amount of diversitr '  

"r i thin 
thc landscapc b), measuring the distr ibution

of area among patch tvpes It ranges f iom 0 to l .  A landscape w,ith only one single
patch tvpe w' i l l  hare a 

"a lue 
of  0 .  \ lax imum di rers in '  tbr  anv level  o f  patch r ichness

is based on equal distr ibution amons patch ttpes (McGarigal and Marks 1994). A
ralue of '  I  indicates maximum dir, 'ersit l  with oerf 'ect cvenness.

C ontagion Index : 
' f  

his index is a measure ot '  the relative patch sizes within the
landscape. Its value ranges fiom 0- 100 percent. A landscape with only a few large

on overaqe.

SERAL STAGE CRITERIA

EARLY 0-25 years old:openings tn canopy

MIT ) : 5 - 1 0 0  ) c d r s  o l d . s m a l l  t r e e s

L A T E 100 .  r  ears  o ld : la rge  t rees
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patches has a higher value than one with many small patches scattered throughout.
Low values indicate a more contiguous landscape. Higher values indicate a more
fiagmented' patchy landscape. The term "Fragmentation Index" was used in the main
document and the inverse of the value was applied to the results shown in Table 2.

Patch Indices

Number of Patches : The number of patches of the same habitat type

Largest Patch Size - The largest patch size (in acres) among patches of the same type

Mean Patch Size = The average patch size (in acres) ;unong patches ol'the same rype.

Mean Fractal Dimension = This index is a measure of the average patch shape. 
'l 'he

value ranges fiom l-2. The more complex the patch shape is the higher the index
value gets. A circle or square would represent a value of "1". As the boundarv of
the patch gets more complex the index value increases.

Mean Nearest Neiqhbor = This index is the average distance (in meters) bctween
patches of the same habitat type with a landscape. It is important when considering
isolation etl'ects caused by fragmenting the matrix.

The changes in landscape patterns, as seen in the ref'erence range. resulted in changes in
wildlif'e population composition and abundance. Although, this range onlv exrends to the late
1800's. this team f 'eels that i t  more or less represents changes which may'hale occurred over
the last couple of 'centuries. By comparing the current condit ions to the ret 'erencc range. land
managers have some indication of how to design future landscape shaping activit ies. The
lntent should be to design projects which wil l  move current condit ions closer to the ref-erence
range for all indices.

For example. in the Wolf Plateau vicinitv. the intent should be to reduce the amount of early
to mid seral and increase late seral habitat. Interior habitat also needs to be increased.
diversitv and f iagmentation lowered. One method to achieve this would be to fbcus thinning
on the large patches of mid serai to accelerate the development of late seral as well as interior
habitat. Avoid creating future large patches of early' seral larger than 19 acres. Small
openings of less than 3 acres in size may be appropriate in the right locations. Figures 4-25
show values and maps of reference condit ions to aid in project design.

NOTE: Current conditions reflected in fbllorving fieures are based on seral stage mapping
using criteria f iom Table l .  Subsequent mapping of current seral stages was perfbrmed by
combining mature conifer and old growth using land unit and stand age criteria defined in
Appendix C. 

-I'he 
two mappings are verv similar but do have portions that difter slightly.
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WILDLIFE HABITAT
RELATIONSHIPS

Lists of local wildlife are shown in Tables 3-9 for species that require various srructure stages
tbr primarv f'eeding and breeding. These tables also indicate if the animal is primarily
terrestrial' riparian or associated with special habitats. They also include home range sizes
defrned in three broad categories (small.  medium and large).

Smal l  Home Range = 100 acres or  less
Medium Home Range = 100-1,000 acres
Large Home Range :  1,000 acres or  greater

'fhese 
tables were compiled through the use of a wildlif-e habitat relationships database

developed by Mellen et al. (1994). This database was updated for the Lift l ;  River watershecl
iuea using local knowledge and prof-essional opinion. 

-fhe 
database, currently available.

al lows the user to query fbr groups (guilds) or individual species as desired. It  relates habitat
information fiom ser,'eral literature sources to species use and other information. The data
continues to be updated as more intbrmation is obtained. As this process progresses, the
database wil l  becorne rnore accurate fbr the local area.

Some species appear in more than just one table, these species are termed as "mosaic" (use
fiom l-2 structural stages) or "general ist" species (do well in al l  habitat types). 

' l -he 
onlv

species that occurs in al l  tables is the raccoon. For this analysis. only the primary breeding
and feeding habitat rvas looked at. N{any' of the species listed use. as secondary habitat. other
habitat types. Oncc again. the database can be queried to generate a l ist of these species i f
required.

Because o1'the ma1or changes to late seral habitats within the watershed, species which occur
in the mature conit.er and old grow.th habitat types are of highest concern.

Figure 11 Late seral  species and their  home ranges

, ,iT: r o.

Because of the high amount of habitat loss and fiagmentation, animals that require late seral
and that have larce honre ranges are more at risk. Those that can use small patch sizes and have
small home ranges are at lower risk of immediate extirpation but if isolation of patches
continues. the adverse effects of long term isolation may cause future extirpations. Tables I l-13
these species of concern.
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Table 3. Wildl i fe that use grass-forb habitat rvi thin the Lit t le River rvatershed
for pr imary breeding and feeding funct ions.
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Table 4. Wildl i fe that use shrub habitaf within the Lit t le River watershecl for
primary breeding and feeding funct ions.
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lable 4 (cont.)
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Table 5. Wildl i fe that use open pole habitat rvi thin the Lit t te River rvatershed
for  pr imary breeding and feeding funct ions.
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Table 5 (cont.)
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Table 6. Wildl i fe that use closed pole habitat rvi thin the Lit t le River watershed
for pr imarv breeding and feeding funct ions.
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Table 7. Wildl i fe that use mature conifer habitat rvithin the Litt le River
watershed for primary breeding and feeding functions.
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Iable 7 (cont.)

Sbientilic Name
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Table 8. Wildl i fe that use old growth habitat within the Litt le River watershed
for primary breeding and feeding functions.
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Table 8 (cont.)
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Table 9. Wildl i fe that use hardwood dominated habitat rvithin the Litt le River
rvatershed for primary breeding and feeding functions.
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Table 9 (cont.)

Class ,',,i, ' Ccntntolr Nante iGib-'up,,Home $ange
\ l i m a l  \ ' l r g l n t a  o r ) s s m Dt; lelphts vret i lot lus TERR N UrD
\ {amal ' " \ 'estem g'al  squrnel S c r u r u :  p n s e u s rERR SNl .A I -L
R c P t r l C  ( ' { ) m ( ) n  C a n e r  s n a } i e Thantnouhts str tal ts

.I-ERR

e l t r l e  \ ' ' n h e m  a r l r g a t o r  l r a u Elpana coent lca I 'ERR S\{}J-I
I l t p t r l e  l i a c c r L' l ) I Iber constnalor IERI I sl\L\l_ I
I r c p t r l (  . r h  r r l r . r r l  s n  r r c TERR SN1,-\LL

l l c 5 , , u L h c m  r l l l { , r t 0 r  l t L r r d [:' l! a n a ntu I tt ca n na la I 'hRR SirlAl-l,
l i c D t r l c  \ \ c s t e m  t a n c c  l L t i r J

R c l t r l c  \ \ ' c s r c m  n o n d  t u n l e

.) ce ocdde ntaLts I 'ERR

t  IP . \  R

S\TA|L

\ \  t s tem skru
\  ( 'stem lcrstr ;r l  ganr ur lc

e i  J t t l l o r t . ! i l u s
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Table 10. Wildlife which may occur within the Little River watershed but fbr which
documented sishtinss are non-existent.

Class Common Name Scientific Name

Amphibian Oregon slender salamander Batrachoseps wrighti

, {mph ib ian Cascade torrent salamander Rhyacotriton cascadae

Bird Flammulated owl Otis flammeolus

I l i rd Al len 's  humminsbi rd Selasphorus sasin

Il ird Yel lorv-headed blackbird Xant ho c e p hal us xant ho c e p ha lus

Mammal ( i rav  wo l f Canis lupus

lv{ammal White-tbored vole Phenacomys albipes

Mammal Brazil ian t iee-tai led bat Tadarida brasiliensis

l\ lanrrnal Tamias siskiyou

I{cpt i lc \\ 'estern aquatic garter snake Thamnop hi s hv d ro p h i lus
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Tab le  I  I  Lar al i l hhaare  sc r  a l  sDec les at nave smal l  home ranses 00 acres
Class Common Name Scientilic Name

Amph ib i rn Cloudcd salarnandcr lneide.r /brreus
Anrphibran Ensa t i na [: n.y o t r tt tt a.s'c h.s c h o I I z t t
.Aurphrburn \\ 'cstcrn rcdback salanrander [)lethodon vehiculutn

Brrd Bhck- thro l tcd grav u l r rb lcr I ) t' tt Jn t t co t'r t erescc n.r
Bi rd Brou'n crccper Cerlltia ttttrericana
Brrd C;rss in 's  { lnch (- or potlot u.s c ass t n t  I
Bi rd C hcst  nut-b l rckcd chickt rdcc l'dru.\ rulasccns
Brrd Dark-eycd iunco Junco hvenralis
B rrd Evcnrng grosbcak ( t tccO !h rau.sIe.\ ve sDe rl t nu
Bi rd Coldcn-crorr  ned k i  nglc t Ilegulu.ssotrapa
Br rd Huin uoodpcckcr /)tcoicle.s viIlosus
Br rd l J r t r r r r no r rd ' s  l l r  c l r t chc r /',r r r p t lo n ox lt a tntno n d i i
Br rd l i c rn r r t  t hmsh ( ' t t l ta ru . :  ru ! !a lus
Brrd f {cr r rut  uarb ler !) c n dro r c a o cc i de n ta I i.s
Brrd Lcr i  rs '  *oodpcckcr \ ltlotrarpc.s lewt.s
Br rd \ lo t rnta in chick l rdcc l)oru.s .qotttbeli
Brrd \or t l tcnt  pr  qntr ' -or i  I ( i laucrcltunr qnomo
t l i rd Olr r  c -s rdcd  f l r  c l r t chcr I  t ,n I ( )pt t . \  bOreOl t .s
B r r d Plcr  f i  c  s lopc i1r  catchcr I  r  r  r  J ,  1 , [ ' 11 ,1 . y  J  i  I  l i .  r  I  t . t
U rrd [ ) rnc qrosbcl rk l '  t  t t  tcoI  a cnt tcIaolor
lJ r rd I ) r r r c  s r sk r r t ( ' t t r t lua I r . t  p tnu .s
l l r rd [ ) r  grr r r  r r r r th l r tc l r . \ t l lo p|gtnaea
I l r r d l lcd crossbr l l Lorto ct t t ' t , t ro.s l ro

B rrd I l L r l o r r s  l r r r n rn t rn r tb r rd \ ,  /11 . r7 r /7171 '1y .1

B r r  d So l r t l t n  r  r r co I ' t r a o  . s r t l t l o r t u s
I l  r t d ) t l l c rS l \ (  \  (u t ( )c t  I  l0  .s ta I  lar i
I i  r r d S r r  r r r r r so r r ' s  t l t r t r s l r ( , t  I  I t  o r t r . s  t t . s I  u  I  a  I  t t . s
U rrd I 'or i  r rscnd's  sol l t l l l rc \ I |o da.r |e s lotvn.ye n d i
B r r d forr  r rscnd's  u arb lcr i )L' n t ln t i c tt Iorvtt sc n d i
B  i r d T rcc  su l l l o r r I  t t t  l rvc;rneIa hicoIor
ts rrd Vrrr rcd thrLrs l r 1 t' r t t' c Lt.t t t d e\t I Ll s
B r r d Vl tLrr 's  sr r  r1 l ( l tdcluru |ouxt
B r rd \ ! ' eS tC i l l  t i l l l l t gC r I '  t  t ' ,  t t t gL l  I  t t , l , t t  t c  t  o t t a
I  r r d \ \ ' r l son ' s  u l r rb l c r I [ ' rLsonto L)u.t i I Io
IJr rd \ \ ' l n t c r  \ \  r c i l I  r r  tg I  r  t t l t  l t t . t  I  t 'oe lodv' le s

Brrd Y c l l o r r  - n l l l l p c d  \ \  i t r b l c r | .) t' n Ll rt t t c tt c() ron o ! e
\ l l t r r r r u l t l I l r r r s l t  n rbb r t \ r  / r ' r l r rq r r . r  b  ach  tnon i
lvI l t  nrrnlI ( 'o l rs t  r r ro lc . \ f  rJ l ) { r /71 l . \  (  )  f  U t '  I  t l . \

Nlanrnur l Do r r r l l us ' squ l r r c l [  , t r r t t t t . t (  i r t t t . s  t l t t uq Ia . t t
Nlu urrrrtt l DLrskr  s l t rcn \ t t r c x  t t t o t t I t co Ius

Nl l  r r r r r u r l D t r s k r  - l o o l c d  l  o o d n r t \  (  r  r  |  |  r t t t  !  I  I  t t . sc  t  Da. t

\ l r t rnrr l r l E rnr r rrc \  | t t . t I t ' I a  ( n t t r nea

. \  l i l l l l l l l i l l \ u r t l t c r r t  l l r  r r r q  s t t r r r r r c l ( i  I  u u crtt t tv 's .sobri nus

. \  | i t  I l l n t ; l  I Rrtccoorr l ) r t tc t t t t t  lo lor

\ l . r r  r r n r : r l Rcd  t r cc  r  o l e It h a n oc o t tr l,.t I on g t c att dus
. \  t i i l l i l l t : i l Sl i r c r r  - n ro l c \  L '  t r  t ' r  t  t  t ' 1  6 f1  Y .1  g1  [  $  51

ffi-- -'Fsr+nseld\chrtffi -- l:t damta*]<t ++#8e4d t -

\ 1 ; r r t  r  r t  u t l T u r r  r r s e  r r t l ' :  c l t t p r t r t i n k o t t t t t t s  l o t t , nsend t i

f v l l r  n r  rn l r l Trorr  brrdqc 's  s l r rcr r \ i t t rax ! roy,br idget

Nlr ru nrr I \ \ ' c s t c r r r  q r l r r  soL r r r r c l ,\crrtru.r qriseus
Nl l rnrr r r r r l Westcrn red-brcked ro le ( I  c I l t  r  r  ott t  tr tr t  s ca I i  forn i  cus
Rcp t r l c Shr r l l l  sn i rkc |  ( ) t l t to tet ln ls
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Tab le  l3  La te  sera l  spec ies  tha t  I I  000

aole t / .  Lare serat specles tnat nave medlum home ranges ( lu0 -  l .uuu acres

Class Conrmon Name Scientif ic Name
Brrd Br r ru  on  I Tv'to alba
Bird B llck-backed lr oodoecker Picoides ercltclts
B rd Cooocr's harr k .4ccipi ler cooDeru
Br rd Gnr r  l a r I t a r t :ore u.s c o t't o tla n.t t.s
Bi rd Northern fl icker Coloote.s aurotu.\
Br rd Northcrn sa* -rr het o* l leqoltus 0c0dicu.\
B rd Northern th ree-toed u'oodoecker Picoides tridactvlu.s
Bi rd Rcd-brcastcd nuthatch .\itta conotlen.;t
Bird Sham-shinncd haw,k . lccioiter.slrtolu.s

Bird White-hcrdcd rr oodoccker P i co i cle s a I b o I an'o I u.s

Brrd Wli i  tc-*  i  necd crossbi l l [-oxto leucoo!erQ
Brrd Wi ld turkev \  !  t '  I  c  aqr t  s  .ee |  |  t  )  pd\ '0

Manrmal B ie  b ronn  ba t l:, p t a s i c u.t I u.sr: u.s

lvlammll Black- ta i led deer 0 tltt c o t I e u.s 11 L' t t t t | ) n il.\

f r1 l r rnnur I Clr l r fornut  u lvotrs \./r,'<.r/r.r c a I r fit r n t c u.s
Ml tn t ru l r l Lrt t lc  brou n nrvot is \ /r 'orr.s Iuct l i tgu.t
Nl lurnul Lonq-carcd  n lvo t ls \ 1! 'ol i .r  er,()/ l .s

Nlauuual Long- lcqgcd u l lo t i s \ ̂ /t r,,tl.i t'olon.s

Nlanrnur l P l l l i d  b l t I t t t rozous  po l l rdu .s

Nlt t r r rnur l I ) o re  r rp r r t c /i r a Ih r zo n tlo r.s u I rt r t t
\1l t  ntnur I Sihc r -h l r r r cd  b r t , / . t . r t , , l I t  <  / ( ' , / ' / . \  i , . , (  1 / t . J t r , t / / . \

N l l r r t t r t u r l \ " t t r r u t  I n r o t r s \  / t  r r l l . r '  \ 'unt(u1(t1. \ t . \

J \  s  l i . r r  r<c  i lu r i lg  I  an l les  (  I  ,uuu  ac tes

Class Conrrnon Nanre Scientif ic Nnrne
Br rd Blrrcd ou I ,!/rL,t lonr:

Brrd Cortr r r ron nn 'cn I  orvu.\ (or1x

B i r d Co ldcn  cue l c 1 i t  r t  i  I  t t  t  l t  ry ' .s t t t  I

Bi rd c r c i l t  q n l \  o \ \ l , \ ' ! t ' tx  r tabtr Io.st t

Brrd Grcrr t  horncd orr  l I i r t b tt t' t r',J t n r a rt Lt,s
tsrd No r t  h t - r r r  r ,os l l i l \ \  k I t c r l t t l c r  tan l t l t . \
Brrd Northern sDot tcd o\ \  I . \ l  r  r  x occ r dc n toI i .s t ;ou rt  no
Brrd [)r  lcl tc, j  u ootj l tcc kur |  ) r t  I  rL  t  )  l ) i l  \  l t t  l  r '  t  t  I  t t . t

Brrd Rcd-t l r r lcd luru k ll t.r I tt r t j tt t tt tt t t; a n.t t.s

Brrd Turkcr r  rr l turc ( ol l tor la.s ottt 'o
Nlaurnu Black bcrr r I r.\ '  I l .\ 0 t ) I a r I c t l t1 tt.\

\{anrnra F i shc r \ 1 , r r ' l c ' . r  l 1 ( | I t t , t t l I t  l ' < t t  t  l i t , t

Nl lurnur \1 l t  r tcu \  Ior lc.\  ( i l t rarIc0n(r

\larnnur \ l oun t l i u  l i o r r l .alr.s cortct. , l r tr
lv{tr nr nra \ \ 'o lr  crrrrc (  i t r lo  {u lo
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HABIIAT SUTIABILITY
ANALYSIS

Habitat requirements for individual species of concern were summ aized and used as criteria to
run a habitat suitability model (Mellen et al., l9g4) on the reference period and current condition
seral stage mappings. Habitat suitability modeling was also done foithe three groups of late seral
species as describe in the wildlife habitat relationships section. Figures 12-14 Jow the results of
this analysis. Analysis is pending (at time of this draft) for the thrie late seral guilds in Tables I l-
l f
l J .

The following table summarizes criteria used for the individual species.

Table 14. Criteria used fi he habitat suitabili

Screen I = Part of a patch that is the equal to or greater than the desigrated psrcsnt of the home range for that species.
Screen 2 = Part of a habitat patch that meets the mrrumum patch size and greater than the designated percent of the
crcle is wrthin suitable habitat conditions.
Screen 3 = Part of a habitat patch which meets minimum patch sze and enough habitat is intersected by the home range
crrcle trat ad.;acent surtable habitat rs greater than the designated percent.

u or rurul1 I

SPECTES HABITAT
TYPE

PATCH
SI7,T:
(ecres)

IIOIITE
RANGE
(ecrcr)

SCRX.EN
I

('4,

SCREE}{
z

('h\

SCREEN
J

(%\

Northern
s potted

owl

Late seral in all land units

80 2,895 40 40 80

Marten
Late seral rn all morslwarm,
morsVcool and wet-dry/warm
land units

40 2,001 45 4 5 80

Red tree
vole

Late seral on gentle to moderate
slopes of the moislwarm,
mo i sVcool and wet-dry/warm
land uruts below 4,200 feet elev.

100 NA NA NA NA

Great Grav
Owl

Latc seral withrn 300 meters from
a nahrral meadow and above
3,000 feet elev.

NA NA NA NA NA

Late Seral
Species/
Medium

HR

[-ate Seral Habrtat

20 500 50 50 70
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DISPERSAL HABTTAT
(s0-11-40)

ANALYSIS

Dispersal habitat for the northern spotted owl was analyzedusing the GIS layer representing
Brown's (1985) structure classes. Dispersal habitat forthe owl is defined as areas forestedty
conifer, eleven inches or greater in DBH, which provide at least 4OYo canopy closure. The
structure classes that meet this criteria are closed pole, mature conifer and old growth.

ArcView II (version 2.0) was used to calculate the proportion of various quarter townships within
the watershed. Figure 17 shows the results of this analysis.

The eastern portions of the watershed (an all that lies within 4 miles of the adjacent designated
Late Successional Reserve) contain more than 5O% dispersal habitat by area. Most of the western
half of the watershed (a mixture of BLM and private lands) contains less than 50o% dispersal
habitat.

NOTE: There are 2l owl activity centers located within the four mile zone.
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ONGOING WILDLIFE
MONITORING

There is currently ongoing and planned efforts for monitoring for the occurrence and habitat use
of mustelids, herptiles, small mammals (DEMO) and bats. To date, the results have not been
adequately compiled. The following figure 18, depicts occunence and results of camera
monitoring lor mustelids from an effort conducted in the winter of 1994-1995.

Results will be forthcoming for ongoing and recently completed monitoring.
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