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FOREWORD 

Th i s  s tudy  was funded from June  1977 through J u l y  1978 by CETA T i t l e  

V I  monies. I n i t i a l l y  sponsored by t h e  Center  f o r  Community Development 

of Humboldt S t a t e  U n i v e r s i t y ,  a d m i n i s t r a t i o n  of t h e  g r a n t  was l a t e r  

assumed by Jacoby Creek Canyon Community, I n c . ,  a  non-p ro f i t  co rpo ra t ion .  

Th i s  o r g a n i z a t i o n  was formed i n  1977 by l o c a l  r e s i d e n t s  t o  g a t h e r  i n f o r -  

mation about  t h e  watershed and its re sources .  
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v i i  

INTRODUCTION 

The Jacoby Creek watershed s t u d y  w a s  i n i t i a t e d  by r e s i d e n t s  who wanted 

t o  know t h e  answers  t o  some b a s i c  q u e s t i o n s  about  t h e  watershed system: 

* Is Jacoby Creek p o l l u t e d ?  

* What can be done t o  he lp  r e s t o r e  t h e  salmon and s t e e l h e a d  

f i s h e r y ?  

* How can l a n d s l i d e s ,  deve loping  g u l l i e s  and road washouts 

be s topped? 

Water i s  a u n i f y i n g  e lement  i n  t h e s e  q u e s t i o n s .  The pas sage  of water  through 

t h e  watershed c r e a t e s  a d i v e r s i t y  of h a b i t a t s .  P r e s e n t  l and  u s e  i s  reduc ing  

h a b i t a t  d i v e r s i t y .  Changes i n  c e r t a i n  h a b i t a t s  and s p e c i e s  p o p u l a t i o n s  a f f e c t  

o t h e r  s p e c i e s .  The impact on s p e c i e s  which have a  d i r e c t  economic v a l u e ,  such 

a s  salmon, i s  no t i ced  f i r s t .  Impacts on ou r  environment a r e  n o t i c e d  when our  

I 

l i f e  suppor t  systems a r e  j eopa rd i zed ;  as by water  p o l l u t i o n  and road washouts.  
1 

The in fo rma t ion  neces sa ry  t o  a c c u r a t e l y  begin t o  p r e d i c t  t h e  e x t e n t  o r  o u t -  

comes of a l t e r a t i o n s  of t h e  watershed ecosystem h a s  n o t  been compiled i n  f u l l ;  

more i n fo rma t ion  is  needed t o  e n s u r e  t h a t  l and  u s e  i s  compat ib le  w i t h  long- 

term watershed i n t e g r i t y .  

The o b j e c t i v e  of t h i s  r e p o r t  i s  t o  broaden t h e  r e a d e r ' s  unders tanding  of 

t h e  complexi ty  and in te rdependence  of organisms and p r o c e s s e s  o f  rhe  Jacoby 

Creek watershed.  



CHAPTER 1 

THE STUDY AREA 

Loca t ion  

The Jacoby  Creek w a t e r s h e d  i s  l o c a t e d  i n  t h e  c o a s t  r a n g e s  o f  n o r t h -  

w e s t e r n  C a l i f o r n i a  between t h e  c i t i e s  o f  Eureka and A r c a t a ,  and d r a i n s  an  

a r e a  o f  1 7 . 3 4  s q u a r e  m i l e s  ( P i l l s b u r y ,  1 9 7 2 ) .  The 11.1 m i l e  l o n g  main 

c h a n n e l  f l o w s  n o r t h w e s t e r l y  i n t o  Humboldt Bay. 

The f o l l o w i n g  i s  a  d e s c r i p t i o n  of t h e  boundary of t h e  w a t e r s h e d .  The 

d i v i d e  s e p a r a r i n g  Jacoby  Creek from Washington Gulch r u n s  a l o n g  Graham 

Road f o r  0 .4  m i l e  u n t i l  t h e  road  f o r k s .  The r i d g e  c o n t i n u e s  above t h e  

f o r k  behind t h e  Brookwood a r e a  and a s c e n d s  t o  t h e  headwate rs  o f  t h e  l e f t  

b ranch  ( t h e  d e t e r m i n a t i o n  o f  l e f t  and r i g h t  i s  made f a c i n g  downstream) o f  

Cascade Creek which d r a i n s  Morr i son  Gulch.  The d r a i n a g e  r i d g e  f i r s t  

comes i n t o  c o n t a c t  w i t h  Greenwood H e i g h t s  Road a t  a  p o i n t  3 . 3  m i l e s  from 

F r e s h w a t e r  School  n e a r  t h e  s p r i n g  i n  S e c t i o n  23 (Range 1 E a s t ,  Township 5 

Nor th ,  Humboldt Base M e r i d i a n ) .  The o t h e r  s i d e  o f  t h e  r i d g e  d r a i n s  i n t o  

F r e s h w a t e r  Creek.  

Greenwood H e i g h t s  Road i s  l o c a t e d  a p p r o x i m a t e l y  a l o n g  t h e  d r a i n a g e  d i v i d e  

t o  i t s  j u n c t u r e  w i t h  Freshwater-Kneeland Road. The l a t t e r  road  t h e n  c u r v e s  

around t h e  upper  b a s i n  of t h e  w a t e r s h e d  and mee t s  t h e  Maple Creek Road 

j u n c t i o n  n e a r  t h e  s o u t h e a s t e m m o s t  p a r t  of t h e  d r a i n a g e .  A t  t h i s  p o i n t ,  t h e  

road becomes F i c k l e  H i l l  Road and c o n t i n u e s  around t h e  n o r t h e a s t e r n  p o r t i o n  

o f  t h e  b a s i n ,  s k i r t i n g  t h e  headwate rs  o f  a  Mad R i v e r  t r i b u t a r y ,  Black Creek,  

and a s c e n d i n g  t o  Boynton P r a i r i e ,  t h e  h i g h e s t  e l e v a t i o n  (2388')  i n  t h e  

w a t e r s h e d .  D e v i l  Creek and Dry Creek d r a i n  t h e  o t h e r  s i d e  of t h i s  d i v i d e  

toward t h e  Mad R i v e r .  
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At a point 13.3 miles from the Maple Creek Road junction, the watershed 

divide leaves the Fickle Hill ridge and passes through the Baywood Golf 

Course separating runoff of the Sunnybrae area from that of the Golf Course 

tributary of Jacoby Creek. The divide then follows a low forested hill 

running along the north side of Jacoby Creek Road, meeting Old Arcata Road 

near the former Jacoby Creek schoolhouse. 

Old Arcata Road forms a dike across the floodplain perpendicular to 

Jacoby Creek. From the Old Arcata Road Bridge downstream to the mouth the 

stream channel is entrenched by levees on both banks. The creek enters 

the estuary near a red house on stilts by the railroad tracks and U.S. 

Highway 101. 

Geology 

Recent studies of the Pacific Ocean floor indicate that it moves 

approximately 2" per year from the mid-Pacific ridge toward and under the 

continental marginal trench. The sea floor moves in a series of gigantic 

rigid segements that slide past each other along great faults. The Coast 

Ranges are the products of these faults which were formed by the elevation 

and folding of off-shore marine sediments deposited directly on an oceanic 

crust about 160 million years ago (Cooper, 1975). 

The stream drainage patterns of the Coast Ranges began on islands 

which gradually emerged from the Cenozoic sea. Increments of drainage 

were added downstream as the land arose. Subsequent earth movement some- 

times altered the direction of these watercourses (Christensen, 1966). 

As streams cut into the Franciscan Formation landforms, typically bearing 

from northwest to southeast, thick layers of Cretaceous sediments were formed 

(see Fig. 1.3). 
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Franciscan Formation This formation is an assemblage of various 

characteristic rocks that have undergone unsystematic disturbance (Page, 

1966). The rocks include deep water sediments, marine volcanic material 

and serpentine. The rocks date from at least uppermost Jurassic to Lower 

Cretaceous times. 

No base for the assemblage has been found, even at a depth of 25,000 

feet (North Coast Area Investigation, 1966). The Franciscan Formation in 

the Great Valley of California has been postulated to be a minimum of 

50,000 feet thick (Bailey et al., 1964). 

Common components of the assemblage are: graywacke sandstone (a 

coarse dark gray sandstone of firmly cemented materials), shale (mostly gray 

to black, silty and brittle), serpentinite (green rocks often mottled by 

patches of black and invariably seamed in a criss-cross pattern of closely 

spaced fractures that have polished surfaces and feel soapy), and chert 

(closely jointed rocks composed of chalcedonic quartz with a distinctive 

red or green color). 

The following soils are derived from the Franciscan assemblage. Soil 

characteristics and sample locations are given below. 

Hugo - One mile along Fickle Hill Road from Maple Creek Road junction 
toward Boynton Prairie. Gray to pale brown color. Substrate: hard sedi- 

ments. 

Melbournq - Along Jacoby Creek Road between the end of the paved portion 
and Worksite /I1 (see Soil Erosion Control chapter). Brown color. Substrate: 

hard sed h e n  t s . 



Atwel l  - Found a t  Works i t e  #1. Also  a l o n g  t h e  n o r t h  s i d e  of  J a c o b y  

Creek Road between t h e  Golf Course  Creek and Brookwood D r i v e .  Gray i sh -  

brown c o l o r .  S u b s t r a t e :  s o f t  s e d i m e n t s .  

The c h a r a c t e r i s t i c s  of A t w e l l  s o i l  have been r e s e a r c h e d  i n  g r e a t e r  d e t a i l  

because  of i t s  common o c c u r r e n c e  i n  e r o s i o n  problem a r e a s .  A t w e l l  u s u a l l y  

o c c u r s  i n  s w a l e s  o r  d raws .  Minor r i d g e s  and h i g h e r  e l e v a t i o n s  between t h e s e  

a r e a s  a r e  u s u a l l y  o c c u p i e d  by Hugo o r  Melbourne s o i l s .  

A t w e l l  i s  composed of a n  e x p a n s i v e  c l a y  which s w e l l s  i n  t h e  p r e s e n c e  

of  w a t e r  and s h r i n k s  and c r a c k s  on d r y i n g .  C l a y ,  by d e f i n i t i o n ,  h a s  a  pa r -  

t i c l e  s i z e  of less t h a n  0.02 mm i n  d i a m e t e r .  T h i s  s m a l l  s i z e  makes i t  

r e a d i l y  suspended i n  r u n o f f .  

C lay  p a r t i c l e s  a r e  i n  t h e  form of  s m a l l  f l a t  p l a t e - s h a p e d  c r y s t a l s  

c a l l e d  p l a t e l e t s ,  w i t h  many s m a l l  p o r e  s p a c e s  between them. The r a t e  a t  

which t h e  p o r e  s p a c e s  c a n  a b s o r b  w a t e r  i s  s l o v ,  b u t  l a r g e  amounts  of  w a t e r  

c a n  be h e l d  between t h e  p l a t e l e t s .  When t h e  s o i l  becomes s a t u r a t e d ,  t h e  

c a p i l l a r y  a t t r a c t i o n  between t h e  p l a t e l e t s  i s  d e s t r o y e d .  The c l a y  s o i l  

becomes p l a s t i c  a s  t h e  p l a t e l e t s  s l i d e  o v e r  one  a n o t h e r .  D i s t u r b a n c e  o r  

compac t ion  of  wet c l a y  c a u s e s  p a c k i n g  of  t h e  p l a t e l e t s ,  c r e a t i n g  a  n e a r l y  

i m p e r v i o u s  o r  puddled s o i l .  The c l a y  p r o p e r t i e s  o f  A t w e l l  s o i l  c o n t r i b u t e  

t o  i t s  low s h e a r  s t r e n g t h ,  low i n f i l t r a t i o n  r a t e ,  t e n d e n c y  t o  i n s t a b i l i t y  

and s u s c e p t i b i l i t y  t o  s e v e r e  g u l l y  e r o s i o n .  

Cenozoic  S o i l s  The more r e c e n t  Cenozoic mar ine  s e d i m e n t s  c o v e r  t h e  

o l d e r  o n e s .  E a r l y  P l e i s t o c e n e  (Holocene)  d e p o s i t s  o f  t h e  Hookton f o r m a t i o n  

a r e  found n e a r  t h e  Covered Br idge  a r e a .  O l d e r  T e r t i a r y  P l i o c e n e  and 

Miocene s e d i m e n t s  of  t h e  W i l d c a t  g roup  ( P u l l e n ,  E e l  R i v e r ,  and Rio  Del l - -  

f i n e  g r a i n e d  deep-marine s e d i m e n t s )  compose t h e  s p u r  r i d g e  i n  S e c t i o n  1 4 .  



The location and color of soils derived from soft Cenozoic marine 

sediments identified are given below. 

Larabee - Along the north side of Jacoby Creek Road near the Quarry 
Road junction. Grayish-brown to strong brown color. 

Mendocino - Above the quarry at the end of Quarry Road. Brown to 

reddish-brown color. 

Empire - At the upper edge of the meadow on the north side of Jacoby 
Creek Road near the Golf Course tributary. Al'so on the east side of Old 

Arcata Road, 0.5 mile south of Bayside Cutoff. Brown to reddish-yellow 

color. 

Hely - Trees delineate this soil type near the Covered Bridge on 
Brookwood Drive. Dark grayish-brown to brown color. 

Soils of Recent Alluvium The most recent soils on the watershed are 

derived from recent alluvium. There are three distinct genetically related 

soils associated with recent alluvium in the Jacoby Creek floodplain area. 

Bayside - Bayside occupies the lowest or basin position. This soil is 

characteristic of the reclaimed tidal marsh flats at the edge of Arcata Bay. 

It occurs at elevations from 10' to 50'. This soil is imperfectly to poorly 

drained and is fine textured. 

Loleta - Loleta occurs in a fan or low terrace position at elevations 

below 100'. It has a dark surface and is moderately to imperfectly drained 

and medium textured. 

Russ - Russ is an undifferentiated young alluvial soil occurring on 
streambanks at elevations between 50' and 150'. It is better drained and 

coarser textured than the other two alluvial soils. It is also more strongly 

acid and lighter in color. 



Cl imate  

Our c l i m a t e  i s  c r e a t e d  b y  t h e  z o n a l  c i r c u l a t i o n  of t h e  e a r t h ' s  atmos- 

phere  and i n f l u e n c e d  by  topography.  I n  summer t h e  s u b t r o p i c a l  h i g h  p r e s s u r e  

zone l i e s  oEf t h e  Oregon c o a s t  i n  t h e  P a c i f i c  Ocean. Outbreaks  o f  c o l d  

marine  a i r  from p o l a r  r e g i o n s  ( t h e  A l e u t i a n  low) sweep e a s t w a r d  w i t h  t h e  

w e s t e r l y  winds n o r t h  of C a l i f o r n i a .  A i r  coming from t h e  s u b t r o p i c a l  h i g h  

i s  d e s c e n d i n g  and t h e r e f o r e  d o e s  n o t  p r e c i p i t a t e  i t s  m o i s t u r e ;  hence 

C a l i f o r n i a  h a s  a  summer d r o u g h t  (Major,  1 9 7 7 ) .  

During t h e  w i n t e r  t h e  low is  f u r t h e r  s o u t h  and C a l i f o r n i a  i s  s u b j e c t  

t o  t h e  s tormy w e s t e r l i e s .  P u l s e s  of low p r e s s u r e  s t o r m s  from t h e  c e n t r a l  

P a c i f i c  o r  f r i g i d  a i r  from t h e  i n t e r i o r  o f  Alaska  t e m p o r a r i l y  domina te  t h e  

s k i e s .  Windstorms up t o  1 0 0  m i l e s  p e r  hour  o c c u r r e d  i n  Oc tober  1964 and 

December 1977.  

Most r a i n  f a l l s  between November and A p r i l  ( P i l l s b u r y ,  1972) .  A t e n  

y e a r  a v e r a g e  of 60.65 i n c h e s  h a s  been r e p o r t e d  from Sunnybrae (John Borgerson ,  

p e r s o n a l  communicat ion) .  A r a i n  guage l o c a t e d  t h r e e  m i l e s  u p s t r e a m  from t h e  

mouth o f  Jacoby  Creek (160'  e l e v a t i o n )  c a u g h t  44.39,  26.68, and 54.09 i n c h e s  

f o r  t h e  1975- '76,  '76-77, '77- '78 y e a r s  ( B i l l  L e s t e r ,  p e r s o n a l  communicat ion) .  

The upper  b a s i n  i s  t h o u g h t  t o  r e c e i v e  g r e a t e r  amounts of p r e c i p i t a t i o n ,  be- 

c a u s e  r i s i n g  m o i s t u r e - l a d e n  a i r  i s  c o o l e d ,  a l l o w i n g  i t  t o  ho ld  less w a t e r .  

I n  t h e  d r y  s e a s o n  t h e  c l i m a t e  i s  moderated by summer f o g s  which r e d u c e  

s o l a r  r a d i a t i o n  and add m o i s t u r e  by fog-dr ip .  The watershed  a r e a  u p s t r e a m  

from t h e  s p u r  r i d g e  i n  S e c t i o n  14 seems t o  have fewer  f o g  d a y s  t h a n  t h e  a r e a  

downstream from t h i s  p o i n t .  



Hydrology 

Precipitation arises from fog-drip (fog condensing on vegetation) rain 

or snow. ~ain'or snow is intercepted by the vegetation or falls directly 

on the forest floor. Some of the intercepted water evaporates, the rest- 

flows down tree trunks or falls to the forest floor. If vegetation is absent, 

rain drop impact on bare soil is a significant form of erosion. Undergrowth 

and litter are important in protecting the soil. 

As the water reaches the forest floor, depending on its rate of arrival 

and the soil's capacity to allow water to enter, infiltration occurs. In 

undisturbed forest soils infiltration capacities far exceed maximum rates of 

rainfall, so that all water enters the soil and overland flow does not 

occur. 

Soil water moves relatively slowly through the open pores as a liquid 

or a vapor and is subject to removal by plants. Soil moisture diminishes 

during the growing season on all but riparian sites apd hillside seeps. On 

drier areas water becomes increasingly well held by the capillary attrac- 

tions within the soil until water is unavailable to plants. At this time, 

usually in the late summer, plants become dormant, die back, or die. It is 

this water stress period that accounts for diminished growth and the dense 

summer wood in the annual rings of trees. 

Components of Streamflow On an annual basis the difference between 

precipitation and evaporation is streamflow. The wetter the soil, the greate 

and faster the contribution of water to streamflow. Summer low flows are 

maintained by groundwater overflow. The source area of the stream expands 

and contracts, depending on rainfall and soil water storage. When the channe 

expands, transportation of bank materials occurs. Maximum runoff results 

from rain falling on snow. 



Stream Orde r  A n u m e r i c a l  s y s t e m  h e l p s  t o  q u a n t i f y  s t r e a m s  i n  t h e  

w a t e r s h e d .  The s m a l l e s t  s t r e a m s ,  o r d e r  o n e ,  h a v e  n o  s u r f a c e  t r i b u t a r i e s  

a n d  f l o w  i n t e r m i t t e n t l y .  Two f i r s t  o r d e r  s t r e a m s  j o i n  t o  form a  c h a n n e l  

segment o f  o r d e r  two,  and s o  f o r t h  u n t i l  t h e  h i g h e s t  o r d e r  c h a n n e l  s egmen t  

i s  formed.  J a c o b y  Creek  h a s  o v e r  1 6 0  f i r s t  o r d e r  s e g m e n t s ,  40 second  o r d e r ,  

11 t h i r d  o r d e r ,  2 f o u r t h  o r d e r  and t h e  1 1 . 5  m i l e  ma in  s t e m  f i f t h  o r d e r .  I n  

terms of m i l e s  oE s t r e a m ,  J a c o b y  C r e e k  h a s  26.5 m i l e s  f l o w i n g  t h e  y e a r  l o n g  

and 4 9 . 8  m i l e s  of i n t e r m i t t e n t  t r i b u t a r i e s  ( J o h n s o n ,  1 9 7 2 ) .  

S t r eam H y d r a u l i c s  Two b a s i c  f a c t o r s  a r e  i n v o l v e d  i n  s t r e a m  h y d r a u l i c s :  

c h a n n e l  c h a r a c t e r i s t i c s  and t h e  amount o f  w a t e r  d i s c h a r g e d .  The g r a v i t a t i o n a l  

f o r c e  which  c a u s e s  w a t e r  movement d e p e n d s  o n  t h e  g r a d i e n t  o r  s l o p e .  I n  

r e s i s t a n c e  t o  g r a v i t y  t h e  bed and w a l l s  of  t h e  c h a n n e l  a b s o r b  t h e  k i n e t i c  

e n e r g y  o f  t h e  f l o w i n g  w a t e r ,  d e p e n d i n g  on t h e  n a t u r e ,  s i z e  and s h a p e  of  bed 

m a t e r i a l s  ( r o u g h n e s s )  and t h e  p r e s e n c e  o f  s t a b i l i z i n g  v e g e t a t i o n .  T r e e s  and 

woody d e b r i s  b u t t r e s s  s t r e a m b a n k s  and l e s s e n  e r o s i o n .  

The r a t e  of s t r e a m  f l o w ,  o r  d i s c h a r g e ,  commonly measu red  i n  c u b i c  f e e t  

p e r  s e c o n d  ( c . f . s . ) ,  i s  d e p e n d e n t  on  c h a n n e l  d e p t h ,  w i d t h  and f l o w  v e l o c i t y .  

The d i s c h a r g e  a t  a  f i x e d  p o i n t  may b e  e x p r e s s e d  a s :  Q=WDV where  Q=width ,  

D=dep th ,  and V = t h e  a v e r a g e  v e l o c i t y  of w a t e r  f l o w i n g  p a s t  a  g i v e n  p o i n t .  A 

change  i n  a  c h a r a c t e r i s t i c  on t h e  r i g h t  s i d e  o f  t h e  e q u a t i o n  r e s u l t s  i n  a  

change  i n  a t  l e a s t  one  on t h e  l e f t  s i d e .  If W d o u b l e s ,  f o r  example ,  d e p t h  

D, v e l o c i t y  V ,  o r  b o t h  must  be  d e c r e a s e d  s u c h  t h a t  Q r e m a i n s  c o n s t a n t .  

The  k i n e t i c  (work) e n e r g y  of  w a t e r . i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  

s q u a r e  of f l o w  v e l o c i t y .  Energy i s  d i s s i p a t e d  by t h e  r e s i s t a n c e  c a u s e d  by 

b e n d s ,  j u n c t u r e s  of t r i b u t a r i e s - - w h i c h  se t  u p  e d d i e s  and s e c o n d a r y  c i r c u l -  

a t i o n s ,  and by s p i l l  r e s i s t a n c e - - w a t e r  f l o w i n g  r a p i d l y  o v e r  l o g s ,  r i d g e s  o f  

r o c k ,  o r  c o a r s e  bed m a t e r i a l s  i n t o  f l o w  of much lower  v e l o c i t y - - r i f f l e s  and 



pools .  The average  channel  g r a d i e n t  i s  i n v e r s e l y  r e l a t e d  t o  s t r eam o r d e r  

number. Small s t reams have t h e  s t e e p e s t  g r a d i e n t s .  

The average d i s c h a r g e  from t h e  upper s i x  squa re  miles (6.09) of t h e  

watershed based on a gauging s t a t i o n  ope ra t ed  by t h e  USGS from 1954 t o  1965 

was 15.6 c f s  o r  11,290 acre f e e t  a year .  Records of t h i s  s t a t i o n  show t h e  

lowes t  r e c o r d e d . f l o w  as 0.6 c i s  on  September 24, 1957. High f lows  recorded  

were: December 30, 1954 - 1,670 cis;  December 21, 1955 - 1 ,490  c f s ;  and 

December 22, 1964 - 1,530 cfs. 

The d i s c h a r g e  of t h e  s t r eam recorded  a t  lowes t  f low d u r i n g  t h e  1977 

drought  was 1.25 c f s  on October 4 ,  1977 a t  t h e  f l a t  n e a r  t h e  end of South 

Quarry Road (Humboldt County Dept. o f  Pub l i c  Works). 

Informat ion  on Humboldt Bay i s  de r ived  from a n  undated r e p o r t  by R.W. 

Thompson. Humboldt.Bay i s  t h e  l a r g e s t  e s t u a r y  between San F ranc i sco  and 

Coos Bay, Oregon. It  is composed of t h r e e  c o a s t a l  e s t u a r i e s  l i n k e d  t o g e t h e r  

by a sand s p i t  t o  form one con t inuous  bay. Arca ta  Bay, t h e  nor thernmost  of 

t h e s e  e s t u a r i e s ,  occupies  t h e  low seaward end of s e v e r a l  v a l l e y s  which have 

been f i l l e d  by f l o o d p l a i n  and t i d a l  f l a t  d e p o s i t s .  

Jacoby Creek f lows i n t o  t h e  Arca t a  Channel System, t h e  main t i d a l  

a r t e r y  of Arca t a  Bay. There a r e  t h r e e  morphological  s u b d i v i s i o n s  t o  t h e  bay: 

t i d a l  channels  ( l oca t ed  a lmost  e n t i r e l y  below mean lower low water  MLLW), 

t i d a l  f l a t s  (1' t o  2' below M U W  t o  4 '  t o  5 '  above MLLW), and s a l t  marsh L 

(5.5'  t o  7 '  above MLLW o r  approximate ly  a t  mean h igh  water l e v e l ) .  I n  moet 

p l a c e s  sal t  marshes are s e p a r a t e d  from a d j a c e n t  h igh  t i d a l  f l a t s  by a wave- 

' c u t  c l i f f  2 '  t o  3'  h igh .  



T i d a l  f l a t s  a r e  c l a s s e d  a s  b e i n g  e i t h e r  h i g h  o r  low. On t h e  t i d a l  

f l a t s  s o i l  p a r t i c l e  s i z e  g e n e r a l l y  d e c r e a s e s  w i t h  e l e v a t i o n ,  e x c e p t  n e a r  t h e  

mouth of Jacoby Creek .  I n  t h i s  a r e a  a t  a  d i s t a n c e  o f  2 ,000 '  from t h e  marsh 

edge o u t  i n t o  t h e  bay ,  c o r e  s a m p l e s  show sand  l a y e r s  between l a y e r s  of  f i n e  

c l a y  marsh bottom. The embedded l a y e r s  of  d i f f e r e n t  s i z e d  s o i l  p a r t i c l e s  

a r e  c a l l e d  l a m i n a t i o n s .  A t  1500' from t h e  marsh e d g e ,  c o r e  samples  show t h a t  

i n t e r b e d d e d  and i n t e r l a m i n a t e d  s i l t y  s a n d s  and c l a y e y  s i l t s  predomina te .  

A t  500 '  s i l t y  sand w i t h  some g r a v e l  and t h i n  i n t e r b e d s  o f  c l a y e y  s i l t  o c c u r .  

When c l a y s  a r e  e r o d e d  and c a r r i e d  o f f  by w a t e r ,  t h e y  remain  i n  sus -  

p e n s i o n  u n t i l  r e a c h i n g  w a t e r  r i c h  i n  c a l c i u m  o r  sodium, s u c h  a s  s a l t  w a t e r ,  

a t  which t ime  t h e y  f l o c c u l a t e  o r  a g g r e g a t e .  C o a r s e  m a t e r i a l s  a r e  c a r r i e d  

downstream by w i n t e r  r u n o f f  and s p r e a d  o n  a n  ou twash  f a n  o r  small d e l t a .  

Jacoby Creek i s  one  o f  t h e  v e r y  few a r e a s  i n  t h e  bay where  l a m i n a t i o n  o f  

s e d i m e n t s  o c c u r s .  T h i s  i s  e v i d e n c e  o f  a  r e l a t i v e l y  r a p i d  r a t e  o f  sed iment  

a c c u m u l a t i o n .  

Comparison o f  r e c e n t  a e r i a l  p h o t o g r a p h s  and maps o f  A r c a t a  Bay made i n  

1911  by t h e  Army Corps  of  E n g i n e e r s  showed t h a t  125 '  t o  300 '  of  s a l t  marsh 

e x t e n s i o n  o c c u r r e d  i n  a  600' wide  s e c t i o n  a d j a c e n t  t o  t h e  mouth of  Jacoby  

Creek.  The t i d a l  f l a t s  i n  t h i s  area have  a l s o  undergone  s i g n i f i c a n t  u p b u i l d i n g  

d u r i n g  t h i s  same p e r i o d  o f  t i m e .  

C h a n n e l i z a t i o n  of  t h e  s t r e a m  by t h e  c o n s t r u c t i o n  o f  d i k e s  and l e v e e s  

i n h i b i t s  sed iment  d e p o s i t i o n  i n  t h e  fo rmer  f l o o d p l a i n .  C h a n n e l i z a t i o n  

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

round ing  t h e  p r e s e n t  mouth of  Jacoby  Creek.  



Vegeta t ion  

The Hi s to ry  of t h e  Vegeta t ion  The fo l lowing  was developed based on  

in fo rma t ion  i n  Axelrod (1970, 1977).  Evidence from f o s s i l  f l o r a s  i n d i c a t e s  

t h a t  i n  t h e  e a r l y  Eocene, f i f t y  m i l l i o n  y e a r s  ago,  a  warmer ocean a l lowed a  

s u b t r o p i c a l  c l i m a t e  t o  p r e v a i l  a long  t h e  P a c i f i c  Coast  i n t o  s o u t h e r n  Alaska.  

The c l i m a t e  was one of heavy r a i n f a l l ,  a t  l e a s t  80" du r ing  t h e  warm s e a s o n ,  

and d r y  f r o s t - f r e e  w in te r s .  Today t h i s  c l i m a t e  i s  t y p i c a l  of s o u t h e a s t e r n  

Mexico, Panama and s o u t h e a s t e r n  China. 

F o s s i l  f l o r a s  from t h e  C a l i f o r n i a  r e g i o n  i n d i c a t e  t h a t  tree f e r n s ,  

palms, cycads  and numerous la rge- leaved  eve rg reen  d i c o t s  of t r o p i c a l  and 

s u b t r o p i c a l  f a m i l i e s  were dominant.  Spec ie s  s i m i l a r  t o  modern day f i g ,  

avocado, cinnamon, pa lmet to ,  oak,  a c a c i a  and pecan have been r e p o r t e d .  A t  

t h e  same t i m e  Sequoia was found i n  more n o r t h e r n  l a t i t u d e s :  Canada, Yellowstc 

Na t iona l  Park and Greenland. 

A s  t h e  e a s t e r n  P a c i f i c  Ocean cooled  and t h e  c o n t i n e n t  was g r a d u a l l y  

u p l i f t e d ,  a  c o l d e r  c l i m a t e  developed i n l a n d ,  leeward of t h e  S ier ra -Cascade  

axis. Th i s  c l i m a t e  change al lowed a  n o r t h e r n  f o r e s t  composed of  a n c e s t o r s  of 

p r e s e n t  day s p e c i e s  ( f o r  example, redwood, Douglas f i r ,  P o r t  Orford  c e d a r ,  

'hemlock, maple, t a n  oak,  b a r b e r r y ' a n d  r ed  huck lebe r ry )  t o  beg in  t o  i nvade  

what i s  now t h e  n o r t h e r n  S i e r r a  Nevada and c e n t r a l  Nevada by e a r l y  Miocene 

t imes ,  t h i r t y  m i l l i o n  y e a r s  ago. 

Replacement of t h e  a l r e a d y  p r e s e n t  s u b t r o p i c a l  s p e c i e s  occu r red  on t h e  

c o o l e r  leeward s l o p e s .  The s u b t r o p i c a l  s p e c i e s  were c o n s t a n t l y  fo rced  

coastward and southward by t h e  c o o l i n g  of t h e  c l i m a t e . a n d  g r a d u a l l y  e l i m i n a t e d  

from our  a r e a .  A s  summer r a i n s  reduced,  s p e c i e s  s i m i l a r  t o  t h o s r . s t i l 1  t y p i c a l  



of t he  e a s t e r n  deciduous f o r e s t  of North America (h i ckory ,  beech,  wi tch  

h a z e l ,  sweet gum, tupe lo  and swamp c y p r e s s )  were e l imina ted  from t h e  P a c i f i c  

c o a s t  f l o r a .  Also e l imina ted  were s p e c i e s  no longe r  found a s  n a t i v e s  i n  

North America but  s t i l l  found i n  Asia :  t r e e  of heaven, Ginkgo and dawn 

redwood. 

From t h e  beginning of t h e  Miocene invas ion  of t h e  n o r t h e r n  C a l i f o r n i a  

a r e a ,  t h e  f o s s i l  ev idence  shows two d i s t i n c t  v e g e t a t i o n  e lements :  t h e  Arcto- 

T e r t i a r y  Coni fer  Hardwood Fores t  and t h e  Madro-Tertiary Live-Oak Woodland 

Savanna. Arc to-Ter t ia ry  s p e c i e s  s i m i l a r  t o  f i r ,  maple, red  c e d a r ,  s a l a l ,  

spruce ,  redwood, hemlock, Douglas f i r  and huckleber ry  eva lved  t h e i r  d i s -  

t i n c t i v e n e s s  i n  c o l d ,  humid a r c t i c  r e g i o n s  du r ing  t h e  T e r t i a r y .  Madro- 

T e r t i a r y  s p e c i e s  s imilar  t o  C a l i f o r n i a  bay, madrone, cream bush,  manzani ta ,  

s i l k  t a s s e l  shrub and poison oak evolved i n  t h e  c o l d ,  d r y  S i e r r a  Madre 

Mountains of no r the rn  Mexico. I t  should be remembered t h a t  t h e  Arcto- and 

Madro-Tertiary elements  came from a common ances torage .  

The o l d e s t  Sequoia f o s s i l s ,  about  150 m i l l i o n  y e a r s  o l d ,  a r e  from t h e  

Upper J u r a s s i c  of France (Arnold, 1947).  P e t r i f i e d  wood from t h e  Lower 

Cre taceous ,  125 m i l l i o n  y e a r s  ago,  has  been found on t h e  I s l e  of Wight. 

More r e c e n t l y ,  du r ing  t h e  P l e i s t o c e n e ,  Sequoia extended 200 m i l e s  south- 

ward from i t s  p re sen t  l i m i t s  t o  Ca rpen te r i a  and Santa Cruz I s l a n d .  

P re sen t  P l an t  Communities A p l a n t  community i s  a  group of p l a n t s  

which a s s o c i a t e  i n  a  common environment.  S a l i n i t y ,  s o i l  water  and 

s a t u r a t i o n  and pa ren t  m a t e r i a l ,  exposure ,  and d i s t u r b a n c e  a r e  impor tan t  

f a c t o r s  de te rmining  where p l a n t  communities occur .  The fo l lowing  p l a n t  

c o r n u n i t i e s  have been i d e n t i f i e d  i n  t he  Jacoby Creek watershed:  S a l t  Marsh, 

North Coas t a l  Coniferous F o r e s t ,  Redwood Fores t ,  Douglas F i r  Hardwood Mixed 



Evergreen Fores t ,  Coas ta l  P r a i r i e  (Munz, 1970) and Ripar ian  o r  Streamside.  

Each of  these  p l a n t  communities i s  discussed below except  f o r  the  Coas ta l  

P r a i r i e  which occupies r idge  tops .  In  genera l ,  t he  r idge-top p r a i r i e s  of 

t h e  Jacoby Creek watershed a r e  overgrazed: t h e  n a t i v e  pe renn ia l  p l a n t  

community has been replaced l a r g e l y  by an  annual grass land invader community 

of Eurasian g rasses .  A d e t a i l e d  i n v e s t i g a t i o n  of t h i s  community i s  needed. 

The v e g e t a t i o n  of t h e  t i d e l a n d s  occurs  i n  zones corresponding t o  t h e  

t i d a l  l e v e l s .  I n  lowlands behind d i k e s ,  where t h e  land i s  no longer  s u b j e c t  

t o  normal t i d a l  in f luence ,  v e g e t a t i o n  zones correspond t o  t h e  e x t e n t  of 

s o i l  dra inage  (see S o i l s  sec t ion) .  

On t h e  low t i d e l a n d  f l a t s  (see Estuary s e c t i o n ) ,  t h e  f i r s t  f lowering 

p lan t  s p e c i e s  i s  e e l g r a s s  (Zostera mari t ima).  High f l a t s  a r e  u s u a l l y  ba r ren  

of vege ta t ion  except  f o r  seasonal  mats of a l g a e  (Chaetophora ae rea ) .  

The Coasta l  S a l t  Marsh i s  c h a r a c t e r i z e d  by t h e  fol lowing spec ies :  

pickleweed ( S a l i c o r n i a  v i r g i n i c a ) ,  co rdgrass  (Spar t ina  f o l i o s a ) ,  salt  g r a s s  

( D i s t i c h l i s  s p i c a t a ) ,  bird's-beak (Cordylanthus m a r i t b u s ) ,  arrow-grass 

(Triglochin mari t ima),  Jaumea carnosa ,  mouseta i l  (Myosaurus minimus), 

and marsh rosemary (Limonium ca l i fo rn icum) .  

I n  the  l a t e  sp r ing ,  s l ender  orange th reads  of the  p a r a s i t i c  dodder 

(Cuscuta s a l i n a )  can be seen on pickleweed. Owl's c lover  (Orthocarpus 

c a s t i l l e j o i d e s  va r .  humboldtiensis) ,  a  smal l  p l a n t  wi th  conspicuous purple- 

t ipped b r a c t s ,  i s  endemic t o  t h e  s a l t  marshes surrounding Hurnboldt Bay. S a l t  

Marsh s p e c i e s  must be a b l e  t o  t o l e r a t e  p e r i o d i c  f lood ing  by s a l t  water and 

ob ta in  water f o r  metabolic  purposes d e s p i t e  h igh osmotic g rad ien t s .  

Within t h e  Dist ichl is-dominated former marshlands, t h e  fo l lowing s p e c i e s  

occur:  sedge (Carex obnupta) ,  yellow gum p l a n t  (Gr indel ia  s t r i c t a ) ,  s a l t b u s h  



( A t r i p l e x  p a t u l a ) ,  w i r e g r a s s  r u s h  ( J u n c u s  l e s u e u r i i )  and c i n q u e f o i l  

( P o t e n t i l l a  e g e d e i ) .  Bog c lubmoss  (Lycopodium inundatum) h a s  been re- 

p o r t e d  t o  o c c u r  i n  t h e  Humboldt Bay a r e a ,  a t  t h e  s o u t h e r n  e x t e n t  o f  i t s  

r a n g e  (Munz, 1 9 7 0 ) .  

C a l i f o r n i a  bay (Urnbe l lu la r i a  c a l i f o r n i c a )  o c c u r s  j u s t  above t h e  f o r m e r  

S a l t  hlarsh zone i n  t h e  m i l d  bay-moderated c l i m a t e ,  a b o u t  300 y a r d s  s o u t h w e s t  

of t h e  Bays ide  P o s t  O f f i c e .  

The R i p a r i a n  o r  S t r e a m s i d e  p l a n t  community b e g i n s  a t  a n  e l e v a t i o n  o f  

n i n e  f e e t  n e a r  t h e  Highway 1 0 1  b r i d g e .  Here  s p e c i e s  t y p i c a l  o f  b r a c k i s h  

w a t e r  a p p e a r :  s e d g e ,  c a t t a i l  (Typha l a t i f o l i a ) ,  r u s h  ( J u n c u s  b u f o n i u s ) ,  

b r a s s  b u t t o n s  ( C o t u l a  c o r o n o p i f o l i a ) ,  and s p i k e - r u s h  ( E l e o c h a r i s  m a c r o s t a c h y a ) .  

Willow ( S a l i x  s p p . )  i s  common i n  t h e  o v e r s t o r y  o f  t h e  lower  r e a c h e s  o f  t h e  

s t r e a m .  To d a t e ,  S. p a r k s i a n a ,  - S.  l a s i a n d r a ,  and S. s i t c h e n s i s  have been  

i d e n t i f i e d .  Two s p e c i e s  of  h o r s e t a i l  a r e  common i n  t h e  u n d e r s t o r y ;  

Equisetum hymale on p e r e n n i a l l y  wet s i tes ,  and - E. t e l m a t e i a  o n  si tes which 

become d r y  d u r i n g  t h e  summer. 

Between t h e  Highway 101 and Old A r c a t a  Road b r i d g e s ,  s c a t t e r e d  g r o v e s  

of  b l a c k  cot tonwood (Popu lus  t r i c h o c a r p a )  o c c u r .  An i s o l a t e d  redwood tree 

a p p r o x i m a t e l y  f i f t y  t o  s i x t y  y e a r s  o l d  is  found one  f o u r t h  m i l e  u p s t r e a m  

from t h e  mouth.  

I n  t h e  u n d e r s t o r y  common s h r u b s  a r e :  n i n e b a r k  (Physocarpus  c a p i t a t u s ) ,  

s a l m o n b e r r y  (Rubus s p e c t a b i l i s ) ,  t h i m b l e b e r r y  (Rubus p a r v i f o l i u s ) ,  s t i n k  

c u r r a n t  ( R i b e s  b rac teosum)  and v i n e s  of b e a r b e r r y  b l a c k b e r r y  (Rubus u r s i n u s ) .  

Common s p e c i e s  of g r a s s e s  and h e r b s  a r e  o r c h a r d  g r a s s  (Holcus  l a n a t u s ) ,  

chickweed ( S t e l l a r i a  media) and S i b e r i a n  m i n e r ' s  l e t t u c e  (Montia s i b i r i c a ) .  

Upstream from t h e  Quarry  Road b r i d g e ,  N e w  Zealand f i r e w e e d  ( E r e c h t i t e s  

p r e n a n t h o i d e s ) ,  w e s t e r n  c o l t s f o o t  ( P e t a s i t e s  p a l m a t u s )  and sweet c l o v e r  



(Meliolotus alba) are common. 

From the Old Arcata Road bridge to the Covered Bridge at Brookwood Drive, 

the Riparian Zone overstory when present is composed predominantly of willow 

and red alder (Alnus oregona). Stink currant is common in the understory. 

Along the entire main stem of the stream, the same pattern of canopy 

dominance by willow and alder can be seen. Big-leaf maple (Acer macrophyllum), 

often covered with licorice fern (Polypodium scouleri), is dominant in parts 

of the Riparian overstory from the Covered Bridge upstream. Common herbs 

are figwort (Scrophularia californica) and wood rush (Luzula subsessilis). 

About one mile upstream from the mouth, just below the Old Arcata Road 

bridge, a rise in topography and the presence of Sitka spruce (Picea 

sitchensis) and grand fir (Abies grandis) mark the beginning of the North 

Coastal Coniferous Forest. Common species include: canoe cedar (Thula 

plicata), western hemlock (Tsuga heterophylla), Douglas fir (Pseudotsuga 

menziesii), Port Orford cedar (Chamaecyparis lawsoniana), big-leaf maple 

and cascara (Rhamnus purshiana). 

Humboldt and Del Norte Counties contain the finest development of the 

coastal Redwood Forest. The trees are the world's tallest (112 meters) and 

grow at rates near the world's maximum. Accumulation of wood mass in the 

Redwood Forest is unequaled in any other place (Zinke, 1977). 

The redwood (Sequoia sempervirens) dominated forest ranges from the 

Chetco River near Brookings, Oregon to San Luis Obispo County, California, a - 

range of about four-hundred fifty miles. The area occupied corresponds 

directly to a summer fog belt along the northern and central coast ranges. 

At its northern limit the forest gives way to a Spruce, Cedar, Hemlock Forest. 

Remnants of the Redwood Forest plant community were encountered 8,000 

feet upstream from the Old Arcata Road bridge near the 40-foot contour in- 



t e r v a l .  Here on t h e  l e f t  bank a b o u t  1 0  f e e t  above  t h e  h i g h e s t  d e t e c t a b l e  

c h a n n e l ,  s e v e r a l  m a s s i v e  s tumps  c a n  be  s e e n  a s  t h e  g e o l o g i c  p a r e n t  m a t e r i a l  

changes  from r e c e n t  a l l u v i a l  d e p o s i t s  ( L o l e t a )  t o  s o f t  Cenozoic  m a r i n e  

s e d i m e n t s  ( H e l y ) .  A m i l e  f u r t h e r  u p s t r e a m ,  j u s t  above  t h e  Brookwood B r i d g e ,  

a  few l a r g e  o ld -g rowth  and second-growth redwood trees a r e  found w i t h  l a r g e  

maples  a l o n g  b o t h  banks .  T h i s  l o c a t i o n  i s  a l s o  a  p o i n t  where  t h e  s o i l  t y p e  

changes  Erom L o l e t a  t o  Hely.  

Depending on s o i l  m o i s t u r e ,  t h r e e  common u n d e r s t o r i e s  o c c u r  i n  t h e  

Redwood F o r e s t :  i n  d r y  a r e a s ,  t h e  Redwood-Swordfern a s s o c i a t i o n ;  i n  moder- ' 

a t e l y  d r a i n e d  a r e a s ,  t h e  Redwood-Oxalis  a s s o c i a t i o n ;  and a l o n g . w a t e r c o u r s e s  

and around s p r i n g s  and a l l u v i a l  f l a t s ,  t h e  Redwood-Salmonberry a s s o c i a t i o n .  

The f o l l o w i n g  s p e c i e s  compose t h e  Redwood-Swordfern a s s o c i a t i o n :  

s w o r d f e r n  ( P o l y s t i c h u m  munitum),  redwood v i o l e t  ( V i o l a  s e m p e r v i r e n s ) ,  s a l a l  

( G a u l t h e r i a  s h a l l o n ) ,  rhododendron (Rhododendron macrophy l lum) ,  b l a c k  and r e d  

h u c k l e b e r r y  (Vaccinium ovatum and p a r v i l o l i u m )  and wax m y r t l e  (Myrica  

c a l i f o r n i c a ) .  T h i s  a s s o c i a t i o n  i s  common o n  w e l l - d r a i n e d  s o f t  Cenozoic  m a r i n e  

s e d i m e n t s  and Melbourne and Hugo s o i l  t y p e s  o f  t h e  F r a n c i s c a n  Format ion .  

The Redwood-Oxalis a s s o c i a t i o n  is n o t e d  f o r  t h e  a b s e n c e  o f  a s h r u b  

l a y e r ,  The f o l l o w i n g  s p e c i e s  commonly o c c u r :  redwood s o r r e l  ( O x a l i s  o r e g o n a ) ,  

redwood v i o l e t ,  t r i l l i u m  ( T r i l l i u m  ovaturn),  f e t i d  A d d e r ' s  tongue  ( S c o l i o p u s  

b i g e l o v i i ) ,  anemone ( A n e m o n e ' q u i n q u e f o l i a ) ,  v a n i l l a  g r a s s  ( H i e r o c h l o e  

o c c i d e n t a l i s )  , f a i r y  l a n t e r n  (Disporum s m i t h i i )  , woodland s t a r  ( T r i e n t a l i s  

l a t i f o l i a )  and q u e e n ' s  cup ( C l i n t o n i a  a n d r e w s i a n a ) .  S p e c i e s  o f  t h e  a s s o c i a t i o n  

o c c u r  on  s o i l s  of  s o f t  Cenozo ic  m a r i n e  s e d i m e n t s  and t h e  F r a n c i s c a n  s o i l s :  

Hugo and A t w e l l .  



Shrubs dominate t h e  Redwood-Salmonberry a s s o c i a t i o n .  I n  a d d i t i o n  t o  t h e  

s p e c i e s  l i s t e d  f o r  t h e  Ripar ian  Zone t h e  fo l lowing  occur :  red- f lower ing  

c u r r a n t  (Ribes sanguinum), red  e l d e r b e r r y  (Sambucus c a l l i c a r p a )  and l ady  

f e r n  (Athyrium f i l i x - f emina ) .  Spike  moss ( S e l a g i n e l l a  oregona) o c c u r s  on 

f a l l e n  t runks  and deep-shaded banks. 

When t h e  Redwood Fores t  is  c l e a r c u t ,  t h e r e  i s  a  r e i n v i g o r a t i o n  of t h e  

unde r s to ry  shrubs  i n  t h e  Redwood-Swordfern and Redwood-Salmonberry a s s o c i a t i o n s  

and a n  invas ion  of bo th  n a t i v e  and in t roduced  p ionee r  s p e c i e s .  Most n a t i v e  

invade r s  come from t h e  Hemlock Phase (Sawyer, e t  a l . ,  1977) of t h e  Douglas 

F i r  Mixed Evergreen F o r e s t  and t h e  R ipa r i an  p l a n t  community. 

Exot ic  s p e c i e s  from o t h e r  p a r t s  of  t h e  world adapted  t o  d i s t u r b a n c e  a r e  

a l s o  p r e s e n t .  These dis turbance-dependent  s p e c i e s  have been t r a n s p o r t e d  t o  

ou r  a r e a  by l i v e s t o c k  and man. Seeds were c a r r i e d  i n  c l o t h i n g ,  s h i p  b a l l a s t ,  

f e e d ,  f u r ,  o r  f o r  ornamental  o r  garden  p l a n t i n g .  In t roduced  s p e c i e s  a r e  

rep laced  by t h e  n a t i v e  v e g e t a t i o n  when d i s t u r b a n c e  c e a s e s  and canopy c l o s u r e  

begins.  

Besides ornamental  and o t h e r  c u l t i v a t e d  p l a n t s  and t h o s e  l i s t e d  f o r  

t h e  R ipa r i an  Zone, common invade r  g r a s s e s . a r e :  Argent ine  pampas g r a s s  

(Cor t ade r i a  s e l l o a n a ) ,  I t a l i a n  wi ld  r y e  g r a s s  (Lolium m u l t i f l o r u m ) ,  o rcha rd  

g r a s s  (Dac ty l i s  g lomera ta) ,  wi ld  o a t s  (Avena s a t i v a ) ,  and sweet v e r n a l  g r a s s  

(Anthoxanythum odoratum). 

Common invader  he rbs  a r e :  hawkbit (Leontodon l e y s s e r i ) ,  milkweeds 

(Lactuca b i e n n i s ,  canadens i s ,  & l u d o v i c i a n a ) ,  c a t ' s  e a r  (Hypochaeris 

r a d i c a t a ) ,  dandel ion  (Taraxicum o f f i c i n a l e ) ,  sow t h i s t l e  (Sonchus a s p e r ) ,  

t h i s t l e  (Cirsium s p . ) ,  p e a r l y  e v e r l a s t i n g  (Anaphal is  m a r g a r i t a c e a ) ,  common 

groundse l  (Sencio v u l g a r i s ) ,  p ineapp le  weed (P fa t r i ca r i a  m a t r i c a r i o i d e s ) ,  



yarrow (Achilles m i l l e f o l i u n ) ,  ta rweed (bladia s a t i v a ) ,  common m u l l e i n  

(Verbascum t h a p s u s ) ,  l u p i n e  (Lup inus  s p . ) ,  l o t u s  ( L o t u s  c o r n i c u l a t u s )  

and c l o v e r  ( T r i f o l i u m  s p p . ) .  Common i n v a d e r  s h r u b s  a r e  c o y o t e  b r u s h  

( B a c c h a r i s  v u l g a r i s )  and c e a n o t h u s  (Ceano thus  t h y r s i f l o r u s ) .  

A Douglas  FLr llardwood Clixed Evergreen  F o r e s t  i s  c h a r a c t e r i s t i c  o f  t h e  

F r a n c i s c a n  Format ion  p a r e n t  m a t e r i a l s  of  t h e  N o r t h  C o a s t  Ranges (Sawyer,  

e t  a l . ,  1 9 7 7 ) .  Douglas  F i r  i s  t h e  major  s p e c i e s .  S t a n d s  of  hemlock i n  t h e  

lower  Mad R i v e r  d r a i n a g e  have been  c i t e d  a s  c o m p r i s i n g  a  Hemlock Phase  o n  

t h e  e a s t e r n  edge  of  t h e  Mixed Evergreen  F o r e s t  (Sawyer ,  e t  a l . ,  1 9 7 7 ) .  I t  

a p p e a r s  t h e  o c c u r r e n c e  o f  hemlock i n  t h i s  w a t e r s h e d  would e x t e n d  t h i s  r a n g e .  

I n  l o c a t i o n s  t h a t  have been  f r e e  from f i r e  f o r  a  c o n s i d e r a b l e  l e n g t h  of  

t i m e ,  hemlock o c c u r s  a s  a  codominant  w i t h  Douglas  f i r  and t a n  oak ( L i t h o c a r p u s  

d e n s i f l o r a ) .  On r e c e n t l y  c u t o v e r  l a n d s  t h e  f o l l o w i n g  s p e c i e s  become 

i m p o r t a n t :  C a l i f o r n i a  b a y ,  madrone ( A r b u t u s  m e n z i e s i i ) ,  and wax m y r t l e .  

The s h r u b  l a y e r  on n o r t h e r n  s l o p e s  i s  s a l a l ,  s a l m o n b e r r y ,  rhododendron,  

b l a c k  h u c k l e b e r r y .  On s o u t h e r n  s l o p e s  s a l a l ,  p o i s o n  o a k  (& d i v e r s i l o b a ) ,  

b e a r b e r r y  b l a c k b e r r y ,  Oregon g r a p e  ( B e r b e r i s  a q u i f o l i u m ) ,  o c e a n  s p r a y  

( H o l o d i s c u s  d i s c o l o r ) ,  and c e a n o t h u s  c h a r a c t e r i z e  t h e  s h r u b  l a y e r .  Sword- 

f e r n  i s  common t h r o u g h o u t  t h e  community. 

The h e r b  l a y e r  on m o i s t  s l o p e s  i n c l u d e s :  redwood s o r r e l ,  redwood v i o l e t ,  

i n s i d e  o u t  f l o w e r  (Vancouver ia  hexandra )  and f a i r y  b e l l s  (Dispor ium s m i t h i i ) .  

On d r i e r  s l o p e s  Yerba d e  S e l v a  (Whipplea modesta)  and red- f lowered  honeysuck le  

p r e d o m i n a t e .  

S p e c i e s  which a r e r a r e l y o r  i n f r e q u e n t l y  e n c o u n t e r e d  i n  t h e  w a t e r s h e d  

i n c l u d e :  c a l y p s o  o r c h i d  (Calypso b u l b o s a ) ,  r a t t l e s n a k e  p l a n t a i n  (Goodyera 

o b l o n g i f o l i a ) ,  and b u r n i n g  bush (Euonymus o c c i d e n t a l i s ) .  Old growth f o r m s  



of  common trees, such a s  redwood, red  c e d a r ,  grand f i r ,  and hemlock a r e  

becoming r a r e .  A yew (Taxus b r e v i f o l i u s )  was found n e a r  t h e  c o n f l u e n c e  o f  

Snag Creek and Jacoby Creek,  about  30 y a r d s  ups lope  from t h e  house  on t h e  

e a s t  bank. 



I n f l u e n c e  of  t h e  R i p a r i a n  Zone on t h e  S t ream Headwater streams a r e  t h e  

c o l l e c t o r s ,  p r o c e s s o r s  and c o n v e y o r s  of p r o d u c t s  f rom up land  e c o s y s t e m s .  

These s m a l l  s t r e a m s ,  Order  1 and 2 ,  c o n t a i n  l i f e  f o r m s  h i g h l y  s e n s t i v e  t o  

imputs  of l i g h t ,  sed iment  and r u n o f f .  

A s  s m a l l  t r i b u t a r y  s t r e a m s  u n i t e ,  t h e  c h a n n e l  w i d e n s  and t h e  f o r e s t  

canopy s e p a r a t e s .  The i n c r e a s e d  l i g h t  p e n e t r a t i o n  r e s u l t s  i n  t h e  e s t a b -  

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

l i g h t ,  b e n t h i c  a l g a l  communites become a n  i m p o r t a n t  e n e r g y  b a s e  f o r  t h e  

ecosystem and l a r g e  p a r t i c l e  d e t r i t u s  p l a y s  a  l e s s e r  r o l e  i n  s u s t a i n i n g  

s t r e a m  p r o d u c t i v i t y .  

Most m a t e r i a l s  e n t e r  s m a l l  s t r e a m s  a s  l i t t e r f a l l  f rom t h e  overhead 

canopy. I n  c o a s t a l  Oregon s m a l l  s t r e a m s  were  found t o  r e c e i v e  170  t o  

200 l b s .  of o r g a n i c  m a t e r i a l  p e r  100  f e e t  p e r  y e a r ,  m o s t l y  from l i t t e r f a l l  

( T r i s k a  and S e d e l l ,  1 9 7 6 ) .  Storm f l o w s  form t h e s e  m a t e r i a l s  i n t o  " d e b r i s  

dams". A t  t h e s e  p l a c e s  d e b r i s  is s i e v e d  from t h e  s t r e a m  d u r i n g  h i g h  

f l o w s  and f i n e  o r g a n i c s  a r e  f i l t e r e d  d u r i n g  low w a t e r  t i m e s .  D e b r i s  

dams s e r v e  a s  t h e  p r i n c i p a l  p l a c e s  where m i c r o b a l  c o l o n i z a t i o n  of l i t t e r  

o c c u r s .  L i t t e r  c o l o n i z e d  by b a c t e r i a  is  used f o r  food  by i n v e r t e b r a t e s .  

When l e a v e s  e n t e r  t h e  s t r e a m  t h e y  a r e  l e a c h e d  i n  a  manner s i m i l a r  t o  

a  t e a b a g  i n  h o t  w a t e r .  B a c t e r i a  t h e n  i n v a d e  t h e  l e a v e s  and oxygen con- 

sumpt ion i n c r e a s e s .  Thus s l a s h  d i s c a r d e d  i n  a waterway p romotes  h i g h  

l e v e l s  of b a c t e r i a  which u s e  oxygen needed t o  s u s t a i n  o t h e r  l i v i n g  t h i n g s .  

Alder  l e a v e s ,  because  of t h e i r  h i g h  f i b e r  c o n t e n t ,  a r e  l e a c h e d  and 

invaded by b a c t e r i a  more r a p i d l y  t h a n  t h o s e  of Douglas  F i r .  F i r  n e e d l e s ,  

s l o w l y  consumed i n i t i a l l y  i n  t h e  f a l l  become more r a p i d l y  used  i n  t h e  

s p r i n g .  Higher w a t e r  t e m p e r a t u r e s  speed up t h e  b a c t e r i a l  c o l o n i z a t i o n  

p r o c e s s .  



\ - F i s h  Besides salmon and s t e e l h e a d ,  Jacoby Creek provides  h a b i t a t  f o r  

t h r e e  anadromous f i s h  s p e c i e s :  Three-spined S t i ck l eback ,  P a c i f i c  

I Lamprey and Sculp in .  

Some d e t a i l s  of t h e  l i f e  h i s t o r i e s  of t h e s e  s p e c i e s  a r e  g iven  below. 

The major sou rce  f o r  t h i s  i n fo rma t ion  i s  from Kimsey and F i s k ,  1964. 

Three-spined S t i c k l e b a c k  - S t i c k l e b a c k s  (Gas t e ros t eus  a c u l e a t u s )  

have small, spindle-shaped bod ie s  covered w i t h  a few bony p l a t e s  i n s t e a d  

of s c a l e s .  Three sha rp  erectile s p i n e s  precede  t h e  s o f t  d o r s a l  f i n .  

They are g r e e n i s h  o r  o l i v e  above and s i l v e r y  on t h e  lower s i d e s  and 

b e l l y .  S t i c k l e b a c k s  eat p r i m a r i l y  i n s e c t s ,  c r u s t a c e a n s ,  and a l g a e .  

Dur ingspawningthe  males have a r ed  t h r o a t  and b e l l y  w i t h  b l u e  

eyes  and g r e e n i s h  f i n s ,  and t h e  females  have a p i n k i s h  t h r o a t  and b e l l y .  

Breeding o c c u r s  i n  t h e  la te  s p r i n g  o r  e a r l y  summer. The male b u i l d s  a 

n e s t  of g r a s s  and s t i c k s  bound t o g e t h e r  by a g l u e  l i k e  s e c r e t i o n ,  on 

t h e  stream bottom i n  h o l e s ,  cans ,  b o t t l e s  o r  o t h e r  d e b r i s .  More t h a n  

one female may d e p o s i t  eggs  i n  t h e  same n e s t .  The male guards  t h e  n e s t  
f 

u n t i l  t h e  eggs  ha t ch  and t h e  young are on t h e i r  own. f 
h 

P a c i f i c  Lamprey - The P a c i f i c  Lamprey (Entosphenus t r i d e n t a t u s )  

a r e  among t h e  most p r i m i t i v e  of l i v i n g  v e r t e b r a t e s .  They a r e  j awles s  i 

i 

and t h e  s k e l e t o n  i s  composed of c a r t i l a g e  r a t h e r  than  bone. Lamprey t 
a r e  found i n  n e a r l y  a l l  C a l i f o r n i a  c o a s t a l  s t reams.  I 

When Lamprey become s e x u a l l y  mature i n  t h e  s p r i n g  a n d . e a r l y  summer, I 
they move from t h e  ocean t o  f r e shwa te r  s t r eams ,  sometimes r i d i n g i o n  a 

pass ing  f i s h  o r  boat  by a t t a c h i n g  themselves w i t h  t h e i r  bucca l  f u n n e l s  

(mouths). Th i s  funne l  i s  a l s o  used t o  move s t o n e s  t o  b u i l d  a sha l low 



n e s t  i n  a  r i f f l e .  Dur ing spawning t h e  f e m a l e  a t t a c h e s  w i t h  h e r  b u c c a l  

f u n n e l  t o  a  s t o n e  w h i l e  t h e  male  a t t a c h e s  l i i s  f u n n e l  t o  t h e  f e m a l e .  

S e v e r a l  p a i r s  u s u a l l y  spawn c l o s e  t o g e t h e r .  Lamprey d i e  a f t e r  spawning.  

I n  a  month o r  s o ,  t h e  m i n u t e  l a r v a e  emerge f rom t h e  g r a v e l .  When 

12  t o  15  mm l o n g ,  t h e y  l e a v e  t h e  n e s t  a r e a  f o r  q u i e t  w a t e r  where t h e y  

c o n s t r u c t  and i n h a b i t  a  U-shaped t u n n e l ,  emerging p e r i o d i c a l l y  t o  f e e d  

by f i l t e r i n g  s t r e a m  bo t tom o r g a n i s m s .  The l a r v a e ,  b l i n d  and t o o t h l e s s ,  

remain  i n  t h i s  s t a g e  f o r  3 t o  4 y e a r s .  

A t  t h e  end of t h e  l a r v a e  s t a g e ,  s t r o n g  t e e t h  d e v e l o p  and lamprey 

move i n t o  t h e  ocean .  Here t h e y  a t t a c h  t h e m s e l v e s  t o  f i s h  u s i n g  s u c t i o n  

of t h e  f u n n e l  and r a s p  a h o l e  w i t h  t h e i r  t e e t h .  An a n t i c o a g u l a n t  is  

i n j e c t e d ,  and t h e  h o s t ' s  b locd  f l o w s  t o  t h e  lamprey.  

S c u l p i n  - The J a c o b y  Creek s c u l p i n s  ( C o t t u s  s p . )  i n h a b i t  t h e  lower  

p a r t  of t h e  s t r e a m  n e a r  t h e  mouth. They a r e  s m a l l  and h a v e  f l a t t e n e d  

h e a d s  w i t h  e y e s  l o c a t e d  h i g h  up. T h e i r  b o d i e s  a r e  t h i n  and t a p e r e d  w i t h  

l a r g e  p e c t o r a l  f i n s .  

S c u l p i n  a r e  commonly found i n  r i f f l e s .  Dur ing spawning t h e i r  e g g s  

a r e  d e p o s i t e d  i n  c l u s t e r s  under  l a r g e  s t o n e s  i n  f l o w i n g  w a t e r s .  When 

a v a i l a b l e  t h e y  f e e d  on young t r o u t  and salmon which have n o t  y e t  l e a r n e d  

t o  s w i m  w e l l ;  S c u l p i n  a r e  o p p o r t u n i s t i c  bot tom f e e d e r s .  

W i l d l i E e  

The f o l l o w i n g  s e c t i o n  l i s t s  t h e  s p e c i e s  and s t a t u s ,  where  known, o f  

t h e  a m p h i b i a n s ,  r e p t i l e s ,  b i r d s  and mammals of  t h e  Jacoby  Creek  a r e a .  



KEY 

C Common o r  r e s i d e n t  ? Unknown 
U Uncommon V V i s i t a n t  
R Rare SV Surmner V i s i t a n t  
X Spec ie s  p r e s e n t ,  W Winter V i s i t a n t  

s t a t u s  undertermined E E x t i n c t  

Amphibians 

Northwestern Salamander X 

P a c i f i c  G ian t  Salamander C 

Olympic Salamander X 

Western Red-bel l ied N e w t  C 

Rough Skinned N e w t  X 

Ensat i n a  X 

Bul l  Frog ? 

R e p t i l e s  

P a c i f i c  Pond T u r t l e  U 

Northwestern Fence Lizard  C 

Western Skink C 

Southern A l l i g a t o r  Lizard  ? 

Northern A l l i g a t o r  Lizard ? 

Sagebrush Lizard  X 

Clouded Salamander ? 

Arborea l  Salamander ? 

C a l i f o r n i a  S l ende r  Salamander X 

Western Toad C 

P a c i f i c  T ree  Frog C 

Red-legged Frog C 

T a i l e d  Frog ? 

Common Gar t e r snake  

Western R a t t l e s n a k e  

Rubber Boa 

P a c i f i c  Gopher Snake 

Western Gar t e r snake  

Sha rp - t a i l ed  Snake 

Ring-necked Snake 



B i r d s  The key t o  t h e  b i r d  c t l e c k l i s t  d e n o t e s  p r o b a b i l i t y  and season  of 

1 o c c u r r e n c e ,  n e s t i n g  and i f  found n e a r  t h e  bay.  Hurnboldt Bay on t h e  
i 
I wes te rn  boundary of t h e  wa te r shed  s e r v e s  many s p e c i e s  which o n l y  oc- 
i 
I 
I c a s i o n a l l y  e n t e r  i t .  These  s p e c i e s  a r e  i n d i c a t e d  by **. David Weiss 

was h e l p f u l  i n  c o m p i l i n g  t h i s  l i s t .  

KEY 

A Abundant 

C Common 

U Uncommon 

R Rare  

c a s  Casua l  

Ac A c c i d e n t a l  

~t Known t o  b reed  

** A r c t i c  Loon 

** Red t h r o a t e d  Loon 

** Common Loon: C-w: R-s  

** Eared Grebe: C-w 

** Weste rn  Grebe: C-w: U - s  

** P i e d - b i l l e d  Grebe:  U-r: * 

** Brown P e l i c a n :  C - s ,  f 

** ~ o u b l e - c r e s t e d  Cormorant: 
I 

G r e a t  Blue Heron: C-R:* 

Green ~ e r o n :  ! U-r : * 

Common E g r e t :  C - r :  * 

r R e s i d e n t  

s Summer v i s i t a n t  

w Win te r  v i s i t a n t  

v I r r e g u l a r  v i s i t a n t  

m S p r i n g  'and f a l l  m i g r a n t  

s p  S p r i n g  m i g r a n t  

f  F a l l  m i g r a n t  

** Snowy E g r e t :  U - r :  * 
Black-crowned Nigh t  Heron: C-r: * 

White-faced I b i s :  Ac-f 

** Black Bran t :  U-f: R-w: A-sp 

R o s s ' s  Goose: Cas-f 

M a l l a r d :  C- r :  * 
** Gadwall: U-w: R-s :  * 

C-t:* ** P i n t a i l :  C-w: R-s: * 
** Common T e a l :  Cas-w 

** Green-winged T e a l :  C-w: R-s :  * 

** Blue-winged T e a l :  R - s :  * 



** Cinnamon Tea l :  C-s:  R-w: * C a l i f o r n i a  Quai l :  C-R: * 
** European Widgeon: R-w Ring-necked Pheasant :  R - r :  * 
** American Widgeon: C-w Coot: C-w: U-s :  * 
** Shoveler :  C-w: R-s:* 

** Redhead: C-w 

** Semipalamated P love r :  U-w: R-s  

K i l l d e e r :  A-w: C-s:  * 
** Canvasback: C-w ** Black-be l l ied  P love r :  C-w: R-s  

** G r e a t e r  Scaup: C-w:R-s ** Black Turnstone:  C-w 

** Lesse r  Scaup: C-w: R-s Common Snipe:  C-w 

** White-winged Sco te r :  C-w: U - s  ** Long-bi l led Curlew: U-w 

** Ruddy Duck: C-w: R-s: * ** Whimbrel: U-m 

Common Merganser: C-r:  * ** Willet: C-w: U-s  

Turkey Vul ture :  C-s: R-w: * ** G r e a t e r  Yel lowlegs:  C-w 

Whi te - ta i led  Kite: U- r :  * ** Lesse r  Yel lowlegs:  U-f: Ac-sp 

Goshawk: R-r 

Sharp-shinned Hawk: C-w: R-s: 

Cooper 's  Hawk: U-r 

Red-tai led Hawk: C-r: * 
~ e d - s h o u l d e r e d  Hawk: U-w: R-s 

Rough-legged Hawk: U-w 

Golden Eagle  ( ? )  : U - r :  * 

Marsh Hawk: C-w: R-s: * 
Osprey: C-s: R-w: * 

** P r a i r i e  Falcon: Cas-w 

** Pereg r ine  Falcon: R-w 

** Merlin:  U-w 

Kestrel: C-r: * 

** Knot: U-w 

* ** P e c t o r a l  Sandpiper :  R-f 

Leas t  Sandpiper :  C-w 

Dunlin: A-w: R-s 

** S h o r t - b i l l e d  Dowitcher:  A-m: U-w 

** Long-billed Dowitcher:  C-m: U-w 

** S t i l t  Sandpiper :  Cas-f 

Western Sandpiper :  A-w: R-s  

** Buff -b r ea s t ed  Sandpiper  (? )  

** Marbled Godwit: C-w: U - s  

** American Avocet: C-w 

** Northern Pha la rope :  A-m 

** Pomarine J a e g e r :  U-f 



** Glaucous-winged G u l l :  C-W: R - s  

** Western G u l l :  C - r :  * 

** H e r r i n g  G u l l :  R-w 

** C a l i f o r n i a  G u l l :  C-w 

R i n g - b i l l e d  G u l l :  C-w 

** Mew G u l l :  C-w 

** F r a n k l i n ' s  G u l l :  R-f, s 

** B o n e p a r t e ' s  G u l l :  C-m: R - s ,  w 

** F o r s t e r ' s  Tern:  U-m, s 

** Common T e r n :  U-£ 

** L e a s t  T e r n :  Ac-f 

** E l e g a n t  T e r n :  Cas-f 

** Casp ian  Tern :  C-S: * 

** Black  T e r n :  Cas-£ 

** Black-headed G u l l  ( ? )  

B a n d - t a i l e d  P igeon :  C-m,s: R-w 

Rock P igeon :  R - r  

Mourning Dove: U - s :  R-w 

Barn  O w l :  C - r  

S c r e e c h  Owl: C - r  

Grea t -horned  Owl: U - r  

Pygmy Owl: U-r 

S p o t t e d  O w l :  R - r  

Saw-whet Owl: U - r  

Snowy Owl: Ac-w 

B l a c k  S w i f t :  R-m 

V a u x ' s  S w i f t :  C-m,s 

Anna ' s Hummingbird : U - r  

Rufous  Hummingbird: C-rn: U - s  

A l l e n ' s  Hummingbird: C-m, s 

B e l t e d  K i n g f i s h e r :  C-r  

Red-shaf t e d  F l i c k e r  : C - r  

P i l e a t e d  Woodpecker: U - r  * 
Acorn Woodpecker: C-r 

Red-breas ted  S a p s u c k e r :  U - r  

H a i r y  Woodpecker : U-r  

Downy Woodpecker: U- r  

Ash- th roa ted  F l y c a t c h e r :  U - s  

B l a c k  Phoebe:  C - r  

W e s t e r n  F l y c a t c h e r :  C-s 

Wes te rn  Wood Pewee: C-s  

O l i v e - s i d e d  F l y c a t c h e r :  C - s  

V i o l e t - g r e e n  Swallow: C - s  * 

T r e e  Swallow: C-s  

Bank Swallow: Cas-m 

Rough-winged Swallow: C-s  

Barn Swallow: C-s:  A-f * 

C l i f f  Swallow: C-s  * 
Gray J a y :  R - r  

S t e l l e r ' s  J a y :  C - r  

S c r u b  J a y :  C-r 

Common Raven: C - r  
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Common Crow: C-r Orange-crowned Warbler: C-s: Cas-w 

Chestnut-backed Chickadee: C-r Nashville Warbler: C-s: Cas-w 

Common Bushtit: U-r Yellow Warbler: U-s 

Red-breasted Nuthatch: U-s: C-w Myrtle Warbler: C-w 

Brown Creeper: U-r Audubon's Warbler: C-w: U-s 

Wrentit: C-r Black-throated Grey Warbler: C-s 

Dipper: U-r  owns send's Warbler: U-m,w 

House Wren: U-s Hermit Warbler: C-s 

Winter Wren: C-r * 
Bewick's Wren: C-r 

Blackpoll Warbler: Cas-f 

Macgillivary's Warbler: U-s 

Long-billed Marsh Wren: C-r Yellowthroat : R-s ,m 

Robin: C-s: A-w * Yellow-breasted Chat: U-s: Ac-w 

Varied Thrush: C-r * 
Hermit Thrush: C-r 

Wilson's Warbler: C-s: R-w 

American Redstart: Cas-s 

Swainson's Thrush: C-s * House Sparrow: C-r 

Western Bluebird: U-r Western Meadowlark: C-r 

Blue-gray Gnatcatcher: Cas Red-winged Blackbird: C-r 

Golden-crowned Kinglet: C-r Bullock's Oriole: C-s 

Ruby-crowned Kinglet: C-w: R-s Brewer's Blackbird: C-r 

Water Pipit: C-w Brown-headed Cowbird: C-s: U-w 

Bohemian Waxwing: Cas-w Western Tanager: C-s 

Cedar Waxwing: C-m,s: R-w 

Starling: A-w: C-s 

Black-headed Grosbeak: C-s: * 
Lazuli Bunting: C-s: * 

~utton's Vireo: C-s: U-w Evening Grosbeak: R-v: * 
Warbling Vireo: C-s Purple Finch: C-r: * 
Black and White Warbler: Cas-m,w House Finch: C-r: * 



Pine  S i s k i n :  C - r :  * 

American Goldf inch :  C-r: * 

Lesser  Goldf inch :  C-s :  U-w: * 

Rufous-sided Towhee: C-r: * 

Savannah Sparrow: C - r :  * 
Black- th roa ted  Sparrow: Ac-sp 

Dark-eyed Junco:  C - r  * 

Chipping Sparrow: C - s :  * 

White-crowned Sparrow: C - r :  * 

Golden-crowned Sparrow: C-w 

White- throated Sparrow: R-w 

Fox Sparrow: C-w: R-s :  * 
Song Sparrow: C - r :  * 

Mamma 1 s 

Oppossum 

Trowbridge Shrew 

Vagrant  Shrew 

P a c i f i c  Shrew 

Water Shrew 

Shrew-mole 

Townsend's Mole 

C a l i f o r n i a  Myot is  

Red Bat 

Fr inged  Myot i s  

Hoary Bat 

Long-legged Myot is  

Mexican F r e e  T a i l  

S i l v e r - h a i r e d  Bat  

Black Bear 

Raccoon 

R i n g t a i l  Ca t  

l l a r t e n  

F i s h e r  

Mink 

S h o r t t a i l  Weasel  

L o n g t a i l  Weasel 

R i v e r  O t t e r  

S t r i p e d  Skunk 



Coyote R 

Gray Fox X 

Mountain Lion R 

Bobcat U 

Mountain Beaver U 

Golden-mantled Ground S q u i r r e l  X 

C a l i f o r n i a  Ground S q u i r r e l  X 

Douglas S q u i r r e l  ? 

Western Gray S q u i r r e l  C 

Chickaree ? 

Gopher X 

Harvest Mouse ? 

Deer Mouse C 

Dusky-footed Woodrat C 

Tree Phenacomys X 

P a c i f i c  Phenacomys ? 

White-footed Vole ? 

C a l i f o r n i a  Red-backed Vole X 

Red Tree Mouse ? 

House Mouse X 

P a c i f i c  Jumping Mouse X 

Pinyon Mouse ? 

Porcupine U 

Black-tai led Jack Rabbit X 

Brush Rabbit X 

Black-tai led Deer R 



CHAPTER 2 

BACTERIOLOGICAL WATER QUALITY 

H i s t o r y  of B a c t e r i o l o g i c a l  S t a n d a r d s  

I n  1 9 1 2 ,  a  f e d e r a l  r e g u l a t i o n  was a d o p t e d  t o  p r o h i b i t  t h e  common 

d r i n k i n g  cup on i n t e r s t a t e  c a r r i e r s  (Wol f ,  1 9 7 2 ) .  I t  was  t h e n  r e a l i z e d  

t h a t  a  c l e a n  cup  would n o t  h e l p  i f  t h e  w a t e r  p l a c e d  i n  i t  were  f o u l .  

I n  1914  t h e  Un i red  S t a t e s  P u b l i c  H e a l t h  S e r v i c e  a d o p t e d  a  s t a n d a r d  f o r  

d r i n k i n g  w a t e r  based  on  t h e  s c i e n t i f i c  method f o r  s a m p l i n g ,  c u l t u r i n g  

and r e c o g n i z i n g  c o l i f o r m  b a c t e r i a .  

I n c r e a s i n g  r e p o r t s  o f  r e c o v e r i e s  of  c o l i f o r m  b a c t e r i a  f r o m  uncon-  

t a m i n a t e d  e n v i r o n m e n t s  s t i m u l a t e d  r e s e a r c h  f o r  a means of  d i s t i n g u i s h i n g  

f e c a l  f rom n o n - f e c a l  c o l i f o r m s .  I t  was d i s c o v e r e d  t h a t  f e c a l  c o l i f o r m  

b a c t e r i a  ( t h o s e  from t h e  g u t  of  a  warm-blooded a n i m a l )  c o u l d  be  d i s -  

t i n g u i s h e d  f rom non-Feca l  c o l i f o r m s  by t e s t i n g  f o r  t h e  p r o d u c t i o n  of  

g a s  from g l u c o s e  a t  a  t e m p e r a t u r e  o f  116 d e g r e e s  F .  

C u r r e n t  S t a n d a r d s  

The p r e s e n t  d r i n k i n g  w a t e r  s t a n d a r d  a p p l i e d  t o  i n t e r s t a t e  c a r r i e r s  

i s  one  f e c a l  c o l i f o r m  c o l o n y  p e r  100 m i l l i t l e r s  ( m l )  o f  w a t e r .  T h i s  d o e s  

n o t  p r e c l u d e  t h e  p o s s i b i l i t y  o f  i n f e c t i o n .  N o n e t h e l e s s  t h e  c o l i f o r m  

tes t  h a s  been  o f  g r e a t  v a l u e  i n  l o c a t i n g  s o u r c e s  o f  communicab le  d i s e a s e s .  

I t  i n d i c a t e s  t h e  p o s s i b l e  p r e s e n c e  i n  water o f  p a t h o g e n s  s u c h  a s :  Typhoid  

( S a l m o n e l l a ) ,  Weil's d i s e a s e  ( L e p t o s p i r a ) ,  e n t e r o p a t l i o g e n i c  E s c h e r i c h i a  

c o l i ,  P l a g u e  ( P a s t e u r e l l a ) ,  A s i a t i c  c h o l e r a  ( V i b r i o )  T u b e r c u l o s i s ,  Human 

E n t e r i c  V i r u s ,  c y s t s  o f  Amebic d y s e n t e r y ,  Ch icken  pox ( V a r i c e l l a )  and  

hookworm l a r v a e .  



The m o b i l i t y  of t h e s e  microbes is  demonstrated i n  a  s tudy  (Ge ld re i ch ,  

1972) on t h e  Red River  between Fargo,  North Dakota and Moorehead, Minnesota 

where Salmonel lae b a c t e r i a  t r a v e l l e d . 7 3  m i l e s  downstream i n  f o u r  days .  

The c o r r e l a t i o n  between t o t a l  c o l i f o r m  count  (non-feca l  and f e c a l  

co l i fo rms)  and i l l n e s s  becomes s i g n i f i c a n t  i n  t h e  range  of 2 ,300 t o  2,700 

c o l o n i e s  per  100 m l  i n  f r e shwa te r  used f o r  r e c r e a t i o n  and b a t h i n g .  

(Wolf, i b i d )  . 
The o b j e c t i v e s  of t h e  Regional  Water Q u a l i t y  Con t ro l  Board, North 

Coast Region (RWQCB) s t a t e  " i n  no c a s e  s h a l l  f e c a l  c o l i f o r m  c o n c e n t r a t i o n s  

exceed 400 per  100 m l  i n  10  pe rcen t  of t h e  samples ,  o r  exceed a  median of 

50 per  100 m l  i n  a  minimum of 5  samples  i n  a 30 day p e r i o d .  For r e c r e a t i o n a l  

wa te r s ,  t h e  mean co l i fo rm d e n s i t y  i s  no t  t o  exceed 1 ,000  per  100 m l  i n  more 

than  one sample ou t  of f i v e . "  
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J a c o b y  Creek  Water D i s t r i c t  (JCWD) 

The JCWD was e s t a b l i s h e d  i n  1970. The p r e s e n t  d i s t r i c t  b o u n d a r i e s  

d o  n o t  c d r r ? s p ~ > n d  t ~ >  tile w . r t c i - s 1 1 c . J :  I \ . I I . L S  , ) I  l i . ~ y ~ L ~ l ~  . I I I \ I  \ V ' . I : ; I I L I I ~ I , ~ I I  

Gulch  a r e  i n c l u d e d  i n  t h e  d i s t r i c t  and t h e  r i d g e s  o f  F i c k l e  H i l l ,  Kneeland 

and Greenwood H e i g h t s  a r e  n o t  i n c l u d e d  ( s e e  F i g .  2 . 1 ) .  Two a n n e x a t i o n s  t o  

t h e  o r i g i n a l  d i s t r i c t  were  made i n  1978 .  T h e s e  two a r e a s  a r e  l o c a t e d  

be tween s u b a r e a s  A and B ( s e e  F i g  2 . 2 ) .  

JCWD f i n a n c e s  o r i g i n a t e  from t h e  s a l e  o f  Mad R i v e r  Wate r  p u r c h a s e d  

from t h e  C i t y  of A r c a t a .  The  JCnD water l i n e  w a s  c o n s t r u c t e d  w i t h  t h e  

a i d  of a  D a v i s  Grunsky f e d e r a l  l o a n  of  $447 ,500 .  The 5 0  y e a r  r epaymen t  

s c h e d u l e  b e g i n s  i n  1986 .  The i m p o r t a t i o n  of  w a t e r  h a s  s p u r r e d  h o u s i n g  

deve lopmen t  w i t h i n  t h e  d i s t r i c t .  

I n  1976 JCWD r e c e i v e d  a  $35 ,875  g r a n t  f rom t h e  E n v i r o n m e n t a l  P r o t e c t i o n  

~ ~ e n c ~  and t h e  S t a t e  Water  R e s o u r c e s  C o n t r o l  Board t o  s t u d y  t h e  adequacy  

of sewage  d i s p o s a l  s y s t e m s  ( P h a s e  1) and e v a l u a t e  a l t e r n a t i v e  d i s p o s a l  

t e c h n i q u e s  ( P h a s e  2 )  i f  e x i s t i n g  s y s t e m s  p roved  t o  be  i n a d e q u a t e .  

The c o n s u l t i n g  f i r m  of  W i n z l e r  and  K e l l y  was h i r e d  t o  c o n d u c t  t h e  

s t u d y .  I n  t h e  O c t o b e r  1978 r e p o r t  on  P h a s e  1, t h e  p r e s e n t  sewage  d i s p o s a l  

s y s t e m ,  s e p t i c  t a n k s ,  was found t o  b e  i n a d e q u a t e  on  t h e  b a s i s  of  t h e s e  

c r i t e r i a :  s u r f a c e  water q u a l i t y  t e s t i n g  ( t o t a l  and f e c a l  c o l i f o r m  and 

f e c a l  s t r e p t o c o c c u s ) ,  a s e p t i c  t a n k  s u r v e y ,  h i g h  g r o u n d w a t e r  l e v e l s ,  

s a t u r a t e d  s o i l s  and p o o r  s o i l  p e r m e a b i l i t y .  

Adequacy o f  t h e  P r e s e n t  Sewage D i s p o s a l  System 

The r e s u l t s  of  t h e  W i n z l e r  and K e l l y  t e s t s  and o f  s a m p l e s  t a k e n  d u r i n g  

t h e  c o u r s e  of t h i s  s t u d y ,  a n a l y z e d  by t h e  Humboldt Coun ty  H e a l t h  Depa r tmen t ,  

a r e  shown i n  F i g .  2 . 3 .  The r e s u l t s  show h i g h  b a c t e r i a  l e v e l s  d u r i n g  t h e  

r a i n y  s e a s o n  i n  wa te rways  a d j a c e n t  t o  r e s i d e n c e s .  F e c a l  s t r e p t o c o c c u s  



F i g u r e  2 . 1 .  

Comparison be tween  the 
b o u n d a r i e s  o f  t h e  J a c o b y  
C r e e k  w a t e r s h e d  and Water 
Dis t r ic t  

Jacoby Cr E 

Water D i s t  
Boundary  



Jacoby Creek 
Wate r  D i s t r i c t  Boundary Hap 

F i g u r e  2 .2  

From Cook, 1978 
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b a c t e r i a  a r e  e s p e c i a l l y  i n d i c a t i v e  o f  human f e c e s  s i n c e  t h e y  s u r v i v e  o n l y  

f i v e  d a y s  i n  w a t e r .  

W. R o d r i q u e z ,  an  a s s o c i a t e  e n g i n e e r  w i t h  t h e  RWQCB, n o t e d  t h a t  w a t e r  

s a m p l e s  c o l l e c t e d  i n  1977 n e a r  t h e  mouth  o f  t h e  c r e e k  i n  A r c a t a  Bay by  

t h e  F e d e r a l  Food and Drug A d m i n i s t r a t i o n  c o n t a i n e d  b a c t e r i a  l e v e l s  wh ich  

i n d i c a t e  t h a t  t h e  bay s h e l l f i s h e r y  c o u l d  be  e n d a n g e r e d .  

A d o o r - t g - d o o r  s u r v e y  c o n d u c t e d  b y  R i n z l e r  and K e l l y  i n d i c a t e d  

t h a t  30% of t h e  r e s i d e n c e s  c o n t a c t e d  had p r o b l e m s  w i t h  t h e i r  s e p t i c  sys tem; .  

The c o n s u l t a n t  s t a t e d  h e  b e l i e v e d  t h i s  i n d i c a t e d  t h a t  p r o b a b l y  60% o f  t h e  

s e p t i c  s y s t e m s  i n  t h e  J C \ O  a r e  f a i l i n g .  

High g r o u n d w a t e r  l e v e l s ,  s a t u r a t e d  s o i l s  and p o o r  s o i l  p e r m e a b i l i t y  

were a s s e s s e d  by o b s e r v a t i o n ,  d i g g i n g  t e s t  h o l e s  and r e s e a r c h i n g  t h e  

g e o l o g y  of  t h e  a l l u v i a l  s o i l s .  G e n e r a l l y ,  t h e  s o i l s  were  found  t o  be un- 

c o n d u c i v e  t o  s e p t i c  s y s t e m s ,  h a v i n g  a h i g h  c l a y  c o n t e n t  and impermeab le  

l a y e r s  o r  d r a i n i n g  t o  s o i l s  w i t h  t h e s e  c h a r a c t e r i s t i c s  ( s e e  S o i l s  s e c t i o n ) .  



Si\LTION AND STEELHGV) 

D e s c r i p t i o n  oE S p e c i e s  

Coho Salmon (Oncorhynchus k i s u t c h )  and S t e e l h e a d  T r o u t  (Salmo. 

g a r d n e r i i )  and C o a s t a l  C u t t h r o a t  T r o u t  (Salmo c l a r k i i )  a r e  found i n  

Jacoby  Creek.  These  s p e c i e s  c a n  p r e s e n t l y  m i g r a t e  t o  a  r o c k  q t e r f a l l  
w -1 

about  s i x  miles u p s t r e a m .  S t e e l h e a d  a r e  found above  t h e  p r e s e n t  b a r r i e r  

t o  f i s h  m i g r a t i o n .  A Chinook Salmon (Oncorhynchus t s h a w y t s c h a )  s m o l t  was 

caught  a t  t h e  f i s h  t r a p  l o c a t e d  & m i l e  from t h e  mouth of Jacoby  Creek  

(Harper ,  1980) .  Only coho and s t e e l h e a d  a r e  c o n s i d e r e d  i n  d e t a i l  i n  t h i s  

r e p o r t .  

Coho Salmon r a n g e  f rom c e n t r a l  C a l i f o r n i a  t o  A l a s k a ,  and a l o n g  t h e  

c o a s t  of A s i a  t o  n o r t h e r n  Hokkaido and t h e  Honsu I s l a n d s  of J a p a n  

(McNeil and B a i l e y ,  1975 ) .  

I n  s a l t  w a t e r ,  coho a r e  b l u e  o r  g r e e n  w i t h  s m a l l  b l a c k  s p o t s  on t h e  

back ,  d o r s a l  f i n s  and upper  p a r t  of t h e  t a i l .  The s i d e s  and b e l l y  a r e  a  
.,, . , # , : a  

s i l v e r  c o l o r .  The mouth l i n i n g  is  d a r k  w i t h  a  l i g h t  gum l i n e .  I n  f res? '! 

water, t h e  male becomes b r i g h t  r e d  and d e v e l o p s  a  hcoked n o s e ,  and t h ~ ,  

f emale  becomes a  d u l l  b ronze  c o l o r .  

S t e e l h e a d  r a n g e  from s o u t h e r n  C a l i f o r n i a  t o  t h e  ~ e r i n ~  Sea Coas t  p f  

Alaska .  I n  l a r g e  r i v e r s  o f  o u r  a r e a ,  s u c h  a s  t h e  Rogue, Klamath,  T r i n i t y ,  

and E e l ,  s e a s o n a l  s t o c k s  of m i g r a t i n g  s t e e l h e a d  a r e  p r e s  , But Jacoby  Pt 
Creek h a s  o n l y  a  " w i n t e r  run".  

S t e e l h e a d  are a steel b l u e  o r  s i l v e r  c o l o r  i n  t ' h e . o c e a n ,  w i t h  w e l l -  

d e f i n e d  b l a c k  s p o t s  s m a l l e r  t h a n  1 / 8 " i n  d i a m e t e r  on t h e  back ,  s i d e s ,  d o r s a l  
4, 

and c a u d a l  f i n s  and head.  The mouth l i n i n g  i s  w h i t e .  I n  f r e s h w a t e r ,  t h e y  

d e v e l o p  a pink o r  r e d  s t r i p e  a l o n g  t h e  s i d e s  of t h e  body. 



Ocean LiEe 

I n  t h e  ocean salmon a r e  u s u a l l y  found i n  s c h o o l s  w i t h i n  200'  of t h e  

I surEace ,  moving southward i n  t h e  w i n t e r  and nor thward i n  t h e  summer. The 

common b e l i e f  i s  t h a t  s t e e l h e a d  a r e  s o l i t a r y  o r  t r a v e l  i n  much s m a l l e r  

s c h o o l s  t h a n  salmon d o ;  t h e y  a r e  i l l e g a l  t o  c a t c h  i n  t h e  ocean .  While 

s t e e l h e a d  a r e  seldom caught  o f f s h o r e  salmon by c o n t r a s t  a r e  h e a v i l y  

h a r v e s t e d .  V T N  Environmental  S e r v i c e s  (1979) h a s  e s t i m a t e d  t h a t  

70% of t h e  h a r v e s t a b l e  Klamath R i v e r  sa lmon a r e  c a u g h t  i n  t h e  ocean .  

The ocean  a r e a  u t i l i z e d  by salmon and s t e e l h e a d  i s  t w i c e  a s  l a r g e  a s  

t h e  c o n t i n e n t a l  U.S. (FlcNeil and B a i l e y ,  1 9 7 5 ) .  A s t e e l h e a d  r e l e a s e d  a t  

t h e  A l s e a ,  Oregon h a t c h e r y  and r e c o v e r e d  t h e r e  22 months l a t e r  had bee-n 

tagged on t h e  h i g h  s e a s  sou thwes t  of Kodiak I s l a n d ,  Alaska  ( R i c k e r ,  1 9 6 6 ) .  

1 A nar row b e l t  of c o l d  c o a s t a l  w a t e r  a l o n g  w e s t e r n  N o r t h  America 

I p r o v i d e s  n u t r i e n t s  f o r  sa lmonids .  North  and n o r t h w e s t  winds  a s s o c i a t e d  

w i t h  t h e  e a r t h ' s  r o t a t i o n  move o f f s h o r e  s u r f a c e  w a t e r ,  c a u s i n g  c o l d e r  

wa te r  r i c h e r  i n  n i t r a t e s  and p h o s p h a t e s  t o  r i s e  t o  t h e  s u r f a c e .  T h i s  

phenomenon, known a s  u p w e l l i n g ,  promotes  p l a n k t o n  growth.  The f i s h  f e e d  

on t h e s e  m i c r o s c o p i c  a l g a e  and i n v e r t e b r a t e  blooms. 

Upstream M i g r a t i o n  

The a n n u a l  m i g r a t i o n s  of S t e e l h e a d  T r o u t  and Coho Salmon b e g i n  a s  

t h e  f i s h  u s u a l l y  "home" ( r e t u r n  u s i n g  t h e  s e n s e s  of s i g h t  and s m e l l )  t o  t h e  

s t ream where t h e y  s p e n t  t h e i r  e a r l y  l i f e .  There  a r e  r e c o r d s  of b o t h  

s p e c i e s  " o v e r s h o o t i n g "  t h e  home t r i b u t a r y  and r e t u r n i n g  t o  e n t e r  i t ,  o r  

going up t h e  wrong t r i b u t a r y  and coming back down ( R i c k e r ,  1966) .  S t e e l h e a d  

from t h e  Rogue River  have been r e p o r t e d  i n  t h e  Klamath and v i c e  v e r s a  
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Many s t ee lhead  begin t h e  spawning mig ra t i on  a f t e r  one year  i n  t h& 
# 

ocean.  Some coho males  known a s  " jacks" ,  m ig ra t e  t o  spawn a f t e r  on ly  

6 months a t  s ea .  Jacoby Creek i s  unique f o r  i t s  h i g h  j a c k  popu la t i on .  

Adult  s t e e l h e a d  t y p i c a l l y  m i g r a t e  a f t e r  1 year  of ocean  l k f e .  

Upstream m i g r a t i o n  i n  Jacoby Creek was monitored d u r i n g  t h e  1977-- 

1978 season  us ing  a  weir and t r a p  l o c a t e d  & m i l e  ups t ream from Humboldt 

Bay. F i s h  were c a u g h t ,  tagged and r e l e a s e d  t o  c o n t i n u e  t h e i r  m i g r a t i o n  

upstream (Harper ,  1980). Upstream, f i s h  were r e c a p t u r e d  w i t h  e l e c t r o -  

f i s h i n g  equipment. P o p u l a t i o n  numbers were e s t i m a t e d  by de t e rmin ing  t h e  

r a t i o s  of tagged t o  untagged f i s h  (Modified P e t e r s o n  Method). The pop- 

u l a t i o n s  were e s t ima ted  t o  be 123 + 4 1  coho and 217 f 95 s t e e l h e a d  (Harper ,  

1980).  Eighteen pe rcen t  (22 f i s h )  of t h e  r e t u r n i n g  coho were f i s h  which 

had been r e l e a s e d  a s  f r y  from t h e  Arca ta  Oxida t ion  Pond. Twelve thousand 

f r y  were r e l e a s e d  i n  t h e  s p r i n g  of 1976. 

F i s h  were caught  i n  t h e  t r a p  when f lows  were above 22 c f s .  Over t h r e e  

spawning seasons ,  95% of t h e  coho were found i n  Jacoby Creek between 

November and January .  Records f o r  s t e e l h e a d  show u s e  of t h e  s t r eam by t h e  

m a j o r i t y  of spawners t o  be from December t o  June. The peak mig ra t i on  was 

from January  t o  March. 

Migra t ion  B a r r i e r s  

Salmon and s t e e l h e a d  w i l l  u se  s t r eams  w i t h  a  minimum water  d e p t h  of 

1 f o o t  and can jump w a t e r f a l l s  2-3 f e e t  high.  Lower water  

d e p t h  and h igher  o b s t a c l e s  may c o n s t i t u t e  b a r r i e r s  t o  upstream m i g r a t i o n ,  

e s p e c i a l l y  i f  a  "running" s t a r t  i s  no t  a v a i l a b l e  f o r  t h e  jump. 

On tile main s t ream a p o t e n t i a l  b a r r i e r  e x i s t s  about  4  k m i l e s  from 

t h e  mouth a t  t h e  base  of t h e  spur  r i d g e  near  K i r k p a t r i c k  Quarry i n  S e c t i o n  

14 a t  an e l e v a t i o n  of 150 f e e t .  Here rock  d e b r i s  and l o g s  from an a d j a c e n t  

l a n d s l i d e  form t h e  nuc l eus  o f  a  l a r g e  d e b r i s  dam. 



U 4 3  

. A b a r r i e r  t o  m i g r a t i o n  was l o c a t e d  5 $ miles from t h e  mouth i n  

S e c t i o n  24 ,  j u s t  above t h e  mouth of an  e p h e m e r a l  t r i b u t a r y  o r i g i n a t i n g  

from Greenwood H e i g h t s  c a l l e d  20 G a l l o n  Creek .  T h i s  b a r r i e r ,  a  l o g  and 

r o c k  d e b r i s  d a m c r e a t e d  an  i m p a s s a b l e  w a t e r f a l l .  The b a r r i e r  was 

s i t u a t e d  a t  t h e  j u n c t u r e  of  A t w e l l  w i t h  Melbourne  s o i l ;  i t  was l o c a t e d  a t  

t h e  lower  end of a  r e a c h  made u n s t a b l e  by road  and r a i l r o a d  c o n s t r u c t i o n ,  

l o g g i n g  and i n s t r e a m  l o g g i n g  d e b r i s .  The b a r r i e r  washed o u t  i n  A p r i l  1980.  

However, b o t h  banks  b e i n g  composed o f  " b l u e  goo" A t w e l l  s o i l  c o n t i n u e  t o  

v i s i b l y  e r o d e  even  a t  modera te  f l o w s .  

S e v e r a l  o t h e r  l a r g e  d e b r i s  dams c o n t a i n i n g  l o g s  w i t h  sawn e n d s  o c c u r  

i n  t h e  $ m i l e  ups t ream from 20 G a l l o n  Creek  t o  t h e  b e d r o c k  w a t e r f a l l  

i n  a  na r row gorge  j u s t  above t h e  locked  g a t e .  Because  of t h e  e x t e n t  o f  

s t r eambank  d i s t u r b a n c e  by c o n s t r u c t i o n  of t h e  r a i l r o a d  and r o a d  b e d , i t  

i s  n o t  known how l o n g  t h i s  a r e a  h a s  f u n c t i o n e d  a s  a  b a r r i e r  t o  m i g r a t i o n .  

Most t r i b u t a r i e s  t o  Jacoby  Creek  a r e  b locked  t o  f i s h  p a s s a g e  by 

r o a d s  and c u l v e r t  p l acement .  Examples of  t h e s e  "hanging" t r i b u t a r i e s  c a n  

be  s e e n  where  J a c o b y  Creek Road c r o s s e s  Rebel and Snag Creek  and where 

Q u a r r y  Road c r o s s e s  Cascade Creek.  

Spawning 

For spawning ,  coho p r e f e r  we l l - shaded  r i f f l e s  w i t h  g r a v e l  up t o  4"  

i n  d i a m e t e r  (Moyle, 1 9 7 6 ) .  Harpe r  (1980) found most  of t h e  coho r e d d s  

( n e s t s )  be tween t h e  Golf Course  Creek and t h e  f l a t  below S .  Q u a r r y  ( r e a c h e s  

3 ,  4 and 5 o f  t h e  f i s h  h a b i t a t  s u r v e y )  and t h a t  f e m a l e s  composed of t h e  

p o p u l a t i o n .  Us ing  t h e  s i d e  of h e r  body,  t h e  f e m a l e  coho makes a  r e d d ,  a 

2-4 f o o t  l o n g  d e p r e s s i o n  i n  t h e  s t r e a m  g r a v e l .  A s  one  o r  more m a l e s  

r e l e a s e  m i l t ,  t h e  f emale  d e p o s i t s  1 , 5 0 0  t o  3 , 5 0 0  e g g s  i n  t h e  r e d d .  



The female  coho s t a y s  i n  t h e  v i c i n i t y  of t h e  redd  f o r  a b o u t  2 week*s 

b e f o r e  dy ing .  From t h e  t i m e  of  spawning s h e  d r i v e s  o t h e r  f i s h  away from 

t h e  e g g s .  Males d i e  a f t e r  spawning,  bu t  do n o t  s t a y  i n  t h e  v i c i n i t y  of 

t h e  r e d d .  

Harper (1980) found s t e e l h e a d  g e n e r a l l y  spawned h i g h e r  i n  t h e  e t r e a m  

sys tem t h a n  coho: from t h e  f l a t  below S. Quar ry  t o  t h e  b a r r i e r  t o  f i s h  

m i g r a t i o n  ( r e a c h e s  6-7). S t e e l h e a d  r e d d s  are o f t e n  more c i r c u l a r  t h a n  

t h o s e  of coho, a r e  composed of a smaller d i a m e t e r  spawning g r a v e l ,  and 

a r e  u s u a l l y  l o c a t e d  a t  t h e  lower  end o f  a  p o o l  where s t r e a m  v e l o c i t y  i s  

i n c r e a s i n g  (Brock, 1978) .  

S t e e l h e a d  may l i v e  a f t e r  spawning. Harper  (1980)  found 1 7 %  of 

s t e e l h e a d  on Jacoby  Creek were spawning f o r  t h e  second t i m e .  A  s t e e l h e a d  

c a u g h t  o f f  t h e  Alaskan  Coas t  was judged from i t s  s c a l e s  t o  be  e i g h t  y e a r s  

o l d  and t o  have spawned f o u r  t i m e s  (McNeil and B a i l e y ,  1 9 7 5 ) .  

H a t c h i n g  

The b u r i e d  e g g s  depend o n  a n  i n t e r g r a v e l  water f l o w  t o  p r o v i d e  oxygen 

and c a r r y  away c a r b o n  d i o x i d e  and ammonia. The e g g s  u s u a l l y  h a t c h  i n  f i f t y  

t o  s i x t y  d a y s ,  depending  o n  water t e m p e r a t u r e .  

A f t e r  t h r e e  t o  f o u r  more weeks,  t h e  young w i g g l e  up t h r o u g h  t h e  

g r a v e l .  

E a r l y  L i f e  

The emerged j u v e n i l e s ,  c a l l e d  f r y ,  l i v e  o f f  t h e i r  y o l k  s a c s  f o r  

2 1 / 2  t o  3 months a f t e r  h a t c h i n g  and t h e n  beg in  f e e d i n g  o n ' p l a n k t o n  

(Moyle, 1 9 7 6 ) .  A t  f i r s t ,  f r y  s c h o o l  i n  t h e  s h a l l o w  s t r e a m  e d g e s .  As t h e y  

become p a r r  ( w i t h  t h e  a p p e a r a n c e  of oblong d a r k  e l i p s e s  on t h e i r  s i d e s ) ,  



t h e  i n d i v i d u a l  f i s h  e s t a b l i s h  t e r r i t o r i e s ,  f o c a l  p o i n t s  i n  t h e  s t ream where 

t h e  most t ime i s  s p e n t .  G e n e r a l l y  coho p a r r  occupy t h e  s h a l l o w  g l i d e s  a t  

t h e  t a i l  of p o o l s ,  w h i l e  s t e e l h e a d  p a r r  p r e f e r  t h e  head o f  p o o l s  and r i f f l e s .  

One year  o l d  s t e e l h e a d  and coho occupy p o o l s .  The j u v e n i l e  s a l m o n i d ' s  d i e t  

c o n s i s t s  of i n s e c t s  f a l l e n  o r  blown i n t o  t h e  w a t e r  and a q u a t i c  i n s e c t s ,  

p r i n c i p a l l y  s t o n e  f l i e s ,  c a d d i s  f l i e s  and m a y f l i e s .  

S tock ing  H i s t o r y  

Records of t h e  C a l i f o r n i a  Department of F i s h  and G a m e  show t h a t  

Jacoby Creek h a s  been s t o c k e d  from 1930 t o  1975 w i t h  c o a s t a l  c u t t h r o a t  

and s t e e l h e a d  t r o u t .  

Year 

1930 

1936 

1938 

19 39 

1955 

1962 

1963 

1964 

F i g u r e  3 . 1  

S t o c k i n g  H i s t o r y  o f  Jacoby  Creek 

S p e c i e s  Number O r i g i n  

S t e e l h e a d  50,000 Unknown 

I I 7,000 Unknown 

I 1  5 , 0 0 0  P r a i r i e  Creek Hatchery  

I t  10 ,000  II I I I t  

I I 5,000 II I t  I I 

C o a s t a l  C u t t h r o a t  290 I 1  11 I 1  

I I I I II I I I t  290 

I I I I 11 I I I I 3 20 

I I I I I 1  3 I I 1  6 00 

I I  I I I I I I I I 1 ,152  

S t e e l h e a d  200 Humboldt S t a t e  U n i v e r s i t y  



1:isli I l ab i t a t  Survcy Uetwecn May 2 2  and .lut~e h ,  1978,  a 1 is11 h a b i t a t  silrvey , -------- 

(Dunham and C o l l o t z i ,  1975) of Jacoby Creek was conducted from Highway 101  

t o  t h e  mouth of Rebel Creek, a  d i s t a n c e  of 5 .8  m i l e s .  T r a n s e c t s  were 

l o c a t e d  100 '  a p a r t  w i t h  500' between e a c h  set  of f i v e .  Each t r a n s e c t  con- 

s i s t e d  of a  l i n e  pe rpend icu l a r  t o  t h e  d i r e c t i o n  of s t reamflow a long  which 
n 

t h e  fo l l owing  f e a t u r e s  were noted:  

a )  s t r eam width and d e p t h  

b) w id th  of t h e  h igh  water  s t r e a m  c h a n n e l  

c )  wid th  of pools  and r i f f l e s  

d )  composi t ion of streambottom m a t e r i a l ( b o u l d e r s ,  

r u b b l e ,  g r a v e l ,  sand o r  s i l t )  

e )  poo l  q u a l i t y  (dep th  and c o v e r )  

f )  v e g e t a t i o n  of streambanks 

The s t ream was d iv ided  i n t o  seven  r e a c h e s ,  and a t o t a l  of 175 t r a n s e c t s  

were made. F e a t u r e  measurements a l o n g  t h e s e  t r a n s e c t s  have been summarized 

a s  f i v e  r a t i n g s .  These r a t i n g s  and t h e  methods used t o  d e r i v e  them a r e  

g iven  below. 

Pool  Measure: Th i s  r a t i n g  i n d i c a t e s  t h e  w id th  of poo l s  r e l a t i v e  t o  

t h e  wid th  of t h e  s t ream. A s c o r e  of 100% i s  g iven  i f  t h e  pool  wid th  

i s  50% of t h e  t o t a l  s t ream wid th  o r  g r e a t e r .  I f  pool  width (p )  i s  

less than  50%, t hen  t h e  poo l  measure r a t i n g  = 100-(50-p)x2. 

Pool  S t r u c t u r e :  T h i s  r a t i n g  combines t h e  pool  dep th  and amount of 

cover  a v a i l a b l e  w i t h  t h e  pool  measure r a t i n g .  Pool s t r u c t u r e  r a t i n g  = 

100 x % pool  measure r a t i n g  x f e e t  p o o l s  w i t h  good cover and d e p t h .  
t o t a l  f e e t  sample poo l s  



Streambot tom:  T h i s  i n d i c a t e s  t h e  r a t i o  of g r a v e l  and r u b b l e  t o  t h e  

t o t a l  f e e t  o f  s t r e a m b o t t o m  i n  t h e  sample .  

S t reambot tom r a t i n g  = fee t  g r a v e l  and r u b b l e  x 100. 
t o t a l  f e e t  i n  sample  

St ream Environment :  T h i s  i n d i c a t e s  t h e  v e g e t a t i v e  c o v e r  a l o n g  t h e  

s t r eambanks  and i s  e x p r e s s e d  a s  a  r a t i o  of t h e  a c t u a l  t o  t h e  t o t a l  

p o s s i b l e  p o i n t s  ( t r e e s  = 4 ,  b r u s h  = 3 ,  g r a s s  and  exposed  = 1 ) .  S t ream 

I 
I e nv i ronment  r a t i n g  = t o t a l  p o i n t s  f o r  sample  x 100.  
! maximum p o s s i b l e  p o i n t s  (8)  

H a b i t a t  P e r c e n t  of Optimum: T h i s  i s  a c o m b i n a t i o n  of t h e  p r e v i o u s  

Eour r a t i n g s .  H a b i t a t  p e r c e n t  o f  optimum = 

p o o l  measure  + p o o l  s t r u c t u r e  + s t r e a m b o t t o m  + s t r e a m  env i ronment  
4 00  

I F i g u r e  3 .2  g i v e s  t h e  r a r i n g  a v e r a g e s  f o r  e a c h  o f  t h e  s e v e n  r e a c h e s .  The 

h a b i t a t  su rveyed  r a n g e s  from 32% to  48% o f  t h e  optimum. Low s c o r e s  a r e  

a t t r i b u t e d  t o  t h e  n a r r o w  and s h a l l o w  n a t u r e  of  t h e  p o o l s  a n d  t o  t h e  l a c k  o f  

p r o t e c t i v e  f i s h  c o v e r .  The s t r e a m  env i ronment  s c o r e s  i n d i c a t e  t h e r e  i s  

c o n s i d e r a b l e  d i s t u r b a n c e  of s t r e a m s i d e  v e g e t a t i o n .  



Reach No. 

Reach No. 

1 

2 

3 

4 

5 

6 

7 

F i g u r e  3 . 2  

Average F i s h  H a b i t a t  R a t i n g s  by Reach 

Locat i o n  

Highway 1 0 1  t o  Old A r c a t a  Rd. 

100 '  above Old Arca t a  Rd. t o  
Golf Course Creek 

100' above Golf Course Greek 
t o  Brookwood D r .  covered b r i d g e  

100'  above covered b r i d g e  t o  
Quarry Rd. 

100'  above Quarry Rd. t o  0.8 
m i l e  from .Jacoby C r .  Rd. on 
Quarry Rd. 

500' above t h e  uppermost 
t r a n s e c t  i n  Reach 5 t o  100 '  
below Snag Creek 

400' above Snag Creek t o  
Rebel Creek 

No. of Average H a b i t a t  
Transec  t s Pe rcen t  of Optimum 

Average Average Average Average Stream 
Pool  Measure Pool  S t r u c t u r e  Streambottom Environment 



CHAPTER 4 

STREAM CHANNEL STABILITY INVENTORY 

The s t ream c h a n n e l  s t a b i l i t y  i n v e n t o r y  was d e v e l o p e d  t o  e v a l u a t e  t h e  

r e s i s t i v e  c a p a c i t y  of s t r e a m  c h a n n e l s  t o  t h e  de tachment  o f  bed and bank 

m a t e r i a l s  (Pfankuch ,  1 9 7 5 ) .  The i n v e n t o r y  was conducted on a p o r t i o n  of 

Jacoby Creek i n  Hay and J u n e  of 1978. 

Methods Two t o  t h r e e  s u r v e y s  were made i n  e v e r y  500' segment o f  t h e  c r e e k  

from Highway 101  t o  Rebel  Creek,  a  t o t a l  d i s t a n c e  of 5.8 m i l e s .  Each s u r v e y  

was made a t  a d i s t a n c e  of a t  l e a s t  100 '  from t h e  p r e v i o u s  one.  A t  e a c h  

s u r v e y  l o c a t i o n ,  a series of q u e s t i o n s  w e r e  answered c o n c e r n i n g  o b s e r v a b l e  

p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  s t r e a m  c h a n n e l  components: t h e  upper  banks ,  

lower banks and c h a n n e l  bottom. 

S c o r e s  were o b t a i n e d  from p o i n t s ,  a s s i g n e d  a c c o r d i n g  t o  t h e  i n v e n t o r y  

d i r e c t i o n s .  Low n u m e r i c a l  v a l u e s  i n d i c a t e  t h a t  t h e  r e a c h  i s  r e l a t i v e l y  

s t a b l e ,  w h i l e  h i g h  s c o r e s  i n d i c a t e  i n s t a b i l i t y .  The s c o r e s  f o r  t h e  d i f f e r e n t  

s t r e a m  s e c F i o n s ,  summarized i n  F i g u r e  4 . 1 ,  r e p r e s e n t  t h e  a v e r a g e  of t h e  

su rvey  s c o r e s  i n  a  p a r t i c u l a r  r e a c h .  

F i g u r e  4 . 1  

Summary of Stream Channel  S t a b i l i t y  I n v e n t o r y  

S e c t  i o n  Average S c o r e  

Highway 1 0 1  Br idge  t o  Old Arca ta  Rd. Br idge  128 

Old A r c a t a  Rd. Br idge  t o  Golf Course  T r i b u t a r y  117 

Golf Course  T r i b u t a r y  t o  Quarry  Rd. Br idge  109 

Q u a r r y  Rd. Br idge  t o  F l a t  below S. Quarry  1 2 1  

F l a t  below S. Quarry t o  Snag Creek 11 1 

Snag Creek t o  Rebel  Creek 114 



, 

Highway 101  Bridge t o  Old Arcata  Road d 

T h i s  p a r t  of t he  c r e e k  was t h e  most u n s t a b l e  of t h e  a r e a  i n v e n t o r i e d .  

A l e v e e  embanks t h e  s t ream throughout .  A t  most sample p o i n t s  s loughing  of  

t h e  upper and lower banks was e v i d e n t ,  e s p e c i a l l y  nea r  t h e  mouth, and f i n e  

sed iments  and g r a v e l  1" t o  3" i n  d i ame te r  predominated. Bottom m a t e r i a l s  

were l o o s e l y  packed and were i n  movement d u r i n g  s torm f lows .  

The f l o o d  p l a i n  a r e a  ex t ends  upstream 8 ,500  s t ream f e e t  t o  nea r  t h e  

Golf Course t r i b u t a r y  a t  t h e  40 f o o t  con tou r  i n t e r v a l .  Willow predomina tes  

i n  t h e  lower p a r t ,  f r e q u e n t l y  f a l l i n g  o r  growing i n t o  t h e  channe l ,  t r a p p i n g  

f l o a t a b l e  o b j e c t s  and caus ing  d e f l e c t i o n  of  f low i n t o  t h e  banks. Never- 

t h e l e s s ,  wi l lows  make t h e  banks more s t a b l e  t han  i f  t hey  were unvege t a t ed .  

T h i s  r each  r e p r e s e n t s  t h e  former e s t u a r y  which was e l i m i n a t e d  by 

l e v e e s  and d i k e s  f o r  r a i l r o a d s ,  highways and a g r i c u l t u r a l  use .  Embankments 

a f f e c t i n g  t h e  e s t u a r y  zone were f irst  c o n s t r u c t e d  around 1875 w i t h  "improve- 

ments" through the  marsh f o r  t h e  Old Arca t a  Road and t h e  l a y i n g  of a  r a i l r o a d  

bed, now known a s  t h e  Bayside Cutof f .  L a t e r  c o n s t r u c t i o n  of l e v e e s  on b o t h  

banks of t h e  s t ream,  t h e  r a i l r o a d ,  and Highway 101, he lped  t o  r educe  t h e  

e s t u a r y  a r e a  f u r t h e r .  F i l l i n g  oE t h e  marshland f o r  human h a b i t a t i o n  and 

a g r i c u l t u r a l  a c t i v i t i e s  s t i l l  occurs .  

The i n f l u e n c e  of w in t e r  h igh  t i d e s  was observed t o  ex tend  approximate ly  

k mi le  upstream from t h e  mouth j u s t  beyond t h e  l o c a t i o n  of  t h e  f i s h  t r a p .  

When heavy s torm runoff  co r r e sponds  t o  h i g h  t i d e s ,  t h e  t i d a l  i n f l u e n c e  e x t e n d s  

t o  Old Arca t a  Road which a c t s  a s  a d i k e .  The s t ream d r o p s  on ly  about  one  

f o o t  i n  e l e v a t i o n  from a  s h o r t  d i s t a n c e  below t h e  Old Arca ta  Road Br idge  t o  

t h e  mouth. 

On some p a r c e l s ,  r i p a r i a n  v e g e t a t i o n  h a s  been comple te ly  removed from 

t h e  banks. Horses and c a t t l e  going i n t o  t h e  s t ream t o  water  have t rampled 



. 
t h e  e a r t h  b a r e .  Seven ba rbed  w i r e  f e n c e s  c r o s s  t h e  s t r e a m .  A 60 f o o t  

PG&E r i g h t  of way p e r p e n d i c u l a r  t o  t h e  s t r e a m  c l e a r e d  of w i l l o w  o v e r s t o r y  

i s  m a i n t a i n e d  t h r o u g h  t h e  r i p a r i a n  zone .  

Old A r c a t a  Road t o  t h e  Golf  Course  T r i b u t a r y  

Along t h i s  r e a c h  t h e  s t r eambank  was u n s t a b l e  b e c a u s e  o f  a l m o s t  con- 

t i n u o u s  u n d e r c u t t i n g  and s l o u g h i n g .  R e s e a r c h  o f  a e r i a l  p h o t o g r a p h s  i s  

n e c e s s a r y  t o  d e t e r m i n e  i f  t h e  c h a n n e l  is  a c t u a l l y  w i d e n i n g .  

R i p a r i a n  v e g e t a t i o n ,  p r e d o m i n a n t l y  w i l l o w ,  s t a b i l i z e d  t h e  banks  i n  o n l y  

a  few p l a c e s .  I n  most  a r e a s  s e v e r e  d i s t u r b a n c e  h a s  o c c u r r e d ,  e s p e c i a l l y  i n  

t h e  upper  p a r t  o f  t h e  r e a c h .  Here s i g n s  o f  mowing were  a p p a r e n t  and c a t t l e  

were  s e e n  i n  t h e  s t r e a m  c h a n n e l .  

To p r o t e c t  p r o p e r t y  l o s s  d u r i n g  f l o o d  w a t e r s  some r e s i d e n t s  have  

" r i p r a p p e d "  t h e  s t r eambank  w i t h  r o c k ,  p i e c e s  o f  c o n c r e t e  and c a r  b o d i e s .  A 

l a r g e  E i e l d  o f  r o c k  r u b b l e  n e a r  t h e  m i d d l e  o f  t h e  r e a c h  a t  t h e  l a r g e  meander 

i s  n o t e w o r t h y .  Nine ba rbed  wire f e n c e s  and t w o  b r i d g e s  c r o s s  t h e  stream. 

Golf Course  T r i b u t a r y  t o  Quar ry  Road B r i d g e  

T h i s  s e c t i o n  r a t e d  a s  t h e  most  s t a b l e  b e c a u s e  h i g h  s c o r e s  above  t h e  

Brookwood B r i d g e  r e s u l t e d  from o l d  g r o w t h  v e g e t a t i o n  s t a b i l i z i n g  t h e  s t r e a m -  

banks .  A few s m a l l  wooded u n l e v e e d  a c t i v e  f l o o d p l a i n s  o c c u r  a l o n g  t h e  

r e a c h .  

The l o w e r  bank m a t e r i a l s  were commonly 3" t o  6" i n  d i a m e t e r  w i t h  some 

r o c k  f r a g m e n t s  and bedrock .  The s i z e  of  bo t tom m a t e r i a l s  and t h e  s t a b l e  

r o c k  f r e q u e n c y  are g r e a t e r  t h a n  t h a t  found i n  t h e  l o w e r  r e a c h e s .  

The r i p a r i a n  v e g e t a t i o n  of  w i l l o w  and Red A l d e r  and o t h e r  b r u s h y  s p e c i e s  

h a s  been s u b s t a n t i a l l y  c l e a r e d  a l o n g  t h e  banks  o f  most  p a r c e l s ,  e s p e c i a l l y  

below Brookwood B r i d g e .  I n  some a r e a s  o f  t h e  Brookwood S u b d i v i s i o n ,  t h e  

r i p a r i a n  zone  had  been mowed, making t h e  s t r e a m  a n  a c c e s s i b l e  p a r t  of t h e  

b a c k y a r d .  
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Quarry Road Bridge t o  F l a t  below South Quarry # 

Flow o b s t r u c t i o n s  and d e f l e c t i o n s  which cause  bank c u t t i n g  a r e  more 

f r e q u e n t  he re  t han  downstream. On t h e  l e f t  b a n k - d e s i g n a t i o n  of l e f t  o r  

r i g h t  i s  made looking  downstream--logging occurred d u r i n g  t h e  summer of 1978 

(Timber Harvest  P l an  1-77-10408). Harves t ing  a c t i v i t i e s  measured 15  t o  20 

f e e t  from t h e  s t ream edge a t  low flow. Opera t ions  were w i t h i n  t h e  peak 

f low channel .  A t r a c t o r  had pushed s t ream g r a v e l  i n t o  t h e  h i g h  f low 

channel ,  blocking i t  o f f .  S t reamside  v e g e t a t i o n ,  i n c l u d i n g  l a r g e  a l d e r s  

and maples,  were knocked down and l e f t  i n  t h e  channel .  The o p e r a t i o n  occurred 

a long  925 f e e t  of t h e  streambank. A t r i b u t a r y ,  Cascade Creek,  f lowing  ou t  

of Morrison Gulch, e n c e r s  a long  t h e  lower edge of t h e  logged a r e a .  

The upper end of t h i s  r each  is  a f l a t  devoid of v e g e t a t i o n .  An easy  

f o r d  of t h e  stream e x i s t s  here .  Con t inua l  d i s t u r b a n c e  by au tomobi les  and 

o t h e r  human a c t i v i t i e s  p r e v e n t s  t h e  e s t ab l i shmen t  of v e g e t a t i o n .  It appea r s  

t h a t  t h e  a r e a  w a s  a  redwood-dominated f l o o d p l a i n  be fo re  d i s t u r b a n c e .  Two 

c u l v e r t e d  t r i b u t a r i e s  e n t e r  on t h e  r i g h t  bank. 

F l a t  below South Quarry t o  Snag Creek 

The upper banks were s t e e p  w i t h  l i t t l e  v e g e t a t i v e  bank p r o t e c t i o n .  

Bedrock, bou lde r s  and cobb le s  were common i n  t h e  sample r eaches .  Logs w i t h  

sawn ends were p r e s e n t  which d e f l e c t e d  s t reamflow, caus ing  bank c u t t i n g  and 

d e p o s i t i o n  of new c o a r s e  g r a v e l  and sand i n  pools .  

The bottom m a t e r i a l s  were s l i g h t l y  imbr ica ted  (over lapped)  and had we l l -  

rounded c o r n e r s  and edges.  Algae and moss were p r e s e n t  on r o c k s  i n  t h e  

upper end of t h e  reach.  

The remains of a  b r idge  which c ros sed  t h e  s t ream from Quarry Road have 

aggraded t h e  channel .  The b r i d g e  was washed o u t  du r ing  t h e  1964 f l o o d .  



Snag Creek t o  Rebel  Creek The m a j o r i t y  o f  s u r v e y s  i n  t h i s  s e c t i o n  showed 

t h a t  t h e  banks  were u n s t a b l e .  Numerous raw s p o t s  e r o d e d  by h i g h  w a t e r ,  

a r e  v i s i b l e .  The l o w e r  banks  show a l m o s t  c o n t i n u o u s  c u t t i n g .  

Large  numbers of  l o g s  and s tumps were e n c o u n t e r e d  f rom t h e  m i d d l e  t o  

t h e  upper  end of t h e  s e c t i o n .  The fo rmer  a r e a  was logged  i n  1967 ;  t h e  

l a t t e r  i n  1972.  Redwood s tumps show t h a t  t rees were t a k e n  f rom t h e  

r i p a r i a n  zone.  Logs were  a l s o  t a k e n  from t h e  stream c h a n n e l  d u r i n g  h a r v e s t  

o p e r a t i o n s  a c c o r d i n g  t o  l o c a l  r e s i d e n t s .  

There  was l i t t l e  i m b r i c a t i o n  of t h e  bo t tom m a t e r i a l s .  S u r v e y s  showed 

t h a t  a b o u t  one  h a l f  of  t h e  s t r e a m  bot tom was composed of s t a b l e  m a t e r i a l s .  

A s e a s o n a l  t r i b u t a r y ,  Snag Creek ,  e n t e r s  a t  t h e  b e g i n n i n g  of t h e  

s e c t i o n .  Snag Creek  i s  aggraded  w i t h  l o g s  r e m a i n i n g  f rom l o g g i n g  a round  

t h e  t u r n  of t h e  c e n t u r y .  P a r t s  of  t h i s  t r i b u t a r y ' s  d r a i n a g e  were logged  

a g a i n  i n  1964 .  

Former ly  a  b r i d g e  c r o s s e d  Snag Creek i n  back  of t h e  house  on t h e  l e f t  

bank. Now t h e  main  r o a d  c r o s s e s  Snag Creek  o v e r  two l a r g e  c u l v e r t s  on 

t h e  Jacoby Creek  s i d e  of t h e  house .  

The a c t i v i t i e s  o f  a  r a p i d l y  d e v e l o p i n g  q u a r r y  a t  t h e  t o p  of E r i c  Lane I 

d u r i n g  t h e  w i n t e r  of 1977-78 added v i s i b l e  t u r b i d i t y  t o  Snag Creek.  Dur ing  

s to rm f l o w s  of t h i s  p e r i o d ,  Snag Creek was o b s e r v e d  t o  b e  more t u r b i d  , I  . 
, I 

t h a n  J a c o b y  Creek.  

R e s i d e n t s  who had used Snag Creek w a t e r  f o r  d r i n k i n g  p u r p o s e s  

p r i o r  t o  1 9 7 7 ,  compla ined  because  of t h e  i n c r e a s e d  amount of  suspended 

s e d i m e n t .  Q u a r r y  o p e r a t i o n s  were suspended by t h e  RWQCB i n  e a r l y  1978,  

b u t  t h e  q u a r r y  r eopened  s h o r t l y  t h e r e a f t e r .  D e s p i t e  a t t e m p t e d  road  b a r s ,  

no  m i t i g a t i o n  of t h e  c o n t r i b u t i o n  of suspended s e d i m e n t  from t h e  i n t e r r u p t i o n  



of ,d ra inages  by t h e  s t e e p  road t o  t h e  q u a r r y  o r  t h e  q u a r r y  i t s e l f  ha s  been 

accomplished. 

~ u m b o l d t  County h a s  abandoned t h e  Jacoby Creek Road a t  Snag Creek,  

3 .2  m i l e s  from t h e  Bayside Grange. The road beyond t h i s  p o i n t  i s  now 

p r i v a t e  and i s  main ta ined  by r e s i d e n t s  and mining and logg ing  i n t e r e s t s  

when a c c e s s  i s  needed. Each y e a r  a f t e r  w i n t e r  r a i n s  c a u s e  slumping and 

g u l l y i n g ,  t h e  road must be r e b u i l t .  The c u l v e r t  a t  Rebel  Creek i s  broken 

i n  t h e  middle.  Other  c u l v e r t s ,  are inadequa te  t o  hand le  peak f lows .  The 

ones a t  Snag and Rebel Creeks,  which d o  n o t  have t r a s h  r a c k s ,  could  e a s i l y  

become plugged du r ing  storm f lows .  An example of an  i nadequa te  c u l v e r t  i s  

t h e  one a t  t h e  Jacoby Creek - E r i c  Road j u n c t i o n .  F ive  o t h e r  c u l v e r t s  

i n  t h i s  a r e a  a r e  p o s i t i o n e d  s o  t h a t  runof f  is d i r e c t e d  away from n a t u r a l  

watercourses .  

A l o g  b r idge  c r o s s i n g  of Jacoby Creek 2,400' upstream from Snag 

Creek was c o n s t r u c t e d  du r ing  logg ing  in 1967 (Schimps and Capps p a r c e l s ) .  

M a t e r i a l s  from t h i s  b r idge  washed downstream and formed d e b r i s  dams which 

have clogged t h e  main channel .  The b lockage  r e s u l t e d  i n  t h e  format ion  of 

two a d d i t i o n a l  channels ,  one of  which i s  caus ing  c o n s i d e r a b l e  bank e r o s i o n ,  

even a t  o n l y  moderate f lows.  

A l a r g e  "blue s l i d e "  nea r  t h e  upper  end of t h e  r each  has  an unp ro t ec t ed  

s l o p e  t o e  of A t w e l l  s o i l  which c o n t i n u a l l y  e r o d e s  d u r i n g  s torm f lows .  

Th i s  a r e a  i s  d i scus sed  i n  Chapter  5: S o i l  Eros ion  Con t ro l .  

Logging occur red  on t h e  upper p a r t  of Rebel  Creek d u r i n g  t h e  summe'; of 

1978. The lower p a r t  of t h i s  t r i b u t a r y ,  logged f o r  t h e  second time i n  1971, 

i s  s t i l l  clogged w i t h  l o g s  and s l a s h ,  c a u s i n g  bank c u t t i n g  d u r i n g  s torm 

runof f .  



CHAPTER 5 

SOIL EROSION CONTROL 

An i n d i c a t i o n  of t h e  amount of s o i l  l o s s  from t h e  Jacoby  Creek wate r -  

shed i s  g i v e n  by P i l l s b u r y  (1972) who e s t i m a t e d  from suspended sed iment  

samples  t h a t  1400 t o n s  of sediment  were b e i n g  t r a n s p o r t e d  by a  1 . 6 "  s t o r m  o f  

54 h o u r s  d u r a t i o n .  T e n  s t o r m s  of t h i s  magni tude were  e s t i m a t e d  t o  be 

t y p i c a l  of an average  wate r  y e a r .  

Four u n s t a b l e  a r e a s  were s e l e c t e d  a s  s i t e s  f o r  e x p e r i m e n t s  t o  d e m o n s t r a t e  

methods oE r e d u c i n g  s o i l  l o s s .  I n  g e n e r a l  o u r  e f f o r t s  focused  on  p r o v i d i n g  

f o r  t h e  o v e r l a n d  f low of w a t e r ,  r e e s t a b l i s h i n g  n a t u r a l  d r a i n a g e s ,  and s t a b i l i z i n g  

u n d e r c u t  s t reambanks  and s u r f a c e  s o i l  movement s o  t h a t  n a t u r a l  v e g e t a t i o n  c o u l d  

r e c o v e r .  

Eros ion  C o n t r o l  Methods and S t r u c t u r e s  The f o l l o w i n g  methods were used a t  t h e  

w o r k s i t e s :  

C u l v e r t  placement and d e s i g n  C u l v e r t s  shou ld  be of s u f f i c i e n t  c a p a c i t y  

t o  h a n d l e  peak f l o w s ,  and t h e y  must be m a i n t a i n e d  d u r i n g  s t o r m s  t o  keep them 

from becoming plugged.  A t r a s h  r a c k  i n s t a l l e d  a t  t h e  c u l v e r t  i n f l o w  combined 

w i t h  a  headwal l  b u i l t  of  r o c k s  p r o t e c t s  t h e  embankment. 

The c u l v e r t  o u t f l o w  shou ld  be d i r e c t e d  t o  a n a t u r a l  w a t e r c o u r s e .  C u l v e r t s  

c h a n n e l  wa te r  i n  a  manner s i m i l a r  t o  t h a t  used i n  h y d r a u l i c  o r  p l a c e r  min ing .  

During t i m e s  of h i g h  f low,  a c o n s i d e r a b l e  f o r c e  i s  d i r e c t e d  a t  t h e  o u t f a l l  a r e a .  

C u l v e r t s  a r e  o f t e n  p l a c e d  i n  t h e  road f i l l  a t  g r a d e  l e v e l ,  w i t h  t h e  end 

e l e v a t e d  above t h e  ground.  C u l v e r t s  i n s t a l l e d  i n  t h i s  manner g i v e  t h e  w a t e r  

g r e a t e r  k i n e t i c  energy  t h a t  i t  f o r m e r l y  had r e q u i r i n g  a d d i t i o n a l  p r o t e c t i o n  o f  

t h e  o u t f a l l  a r e a ,  Logs, l a r g e  r o c k s ,  or  r o c k - f i l l e d  v i r e  b a s k e t s  ( g a b i o n s )  can  

be used f o r  t h i s  purpose .  
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Water b a r s  A water  bar  i s  a  d r a i n a g e  d i t c h  which d i r e c t s  s u r f a c e  r u n o f f  

from a  d i r t  road o r  t r a i l .  Water b a r s  supplement c u l v e r t  placement;  t h e y  

s e r v e  t o  l e s s e n  s torm damage t o  roads .  Water b a r s  p reven t  t h e  c o n c e n t r a t i o n  

of runoff  i n  a  few d r a i n a g e s  below t h e  road which would l i k e l y  r e s u l t  i n  

e r o s i o n  problems. Water b a r s  should be p laced  t o  approximate  t h e  n a t u r a l  

d r a inage  p a t t e r n  i n t e r r u p t e d  by road c o n s t r u c t i o n .  

Water b a r s  must be  l o c a t e d  and angled  p r o p e r l y  t o  d i v e r t  water  from t h e  

road on to  a  non-erodable vege t a t ed  o r  rocky a r e a  which w i l l  a b s o r b  t h e  energy  

of t h e  runoff  and t h u s  p reven t  e r o s i o n  of t h e  s l o p e  below t h e  road .  Water 

ba r s  must be deep enough t o  c a r r y  t h e  f low d u r i n g  peak s to rms ,  and t h e  berm 

a long  t h e  lower edge of t h e  d i t c h  must be  h i g h  enough t h a t  i t  won't  be  over topped .  

Water b a r s  need t o  be main ta ined  d u r i n g  s torms .  

Checkdams A check dam channe l s  runof f  and c a t c h e s  sed iment .  It 

f u n c t i o n s  by s lowing down t h e  v e l o c i t y  of wa te r ,  c aus ing  t h e  sediment  t o  be 

depos i t ed .  The checkdam must be s e c u r e l y  anchored i n t o  t h e  bank and notched 

t o  a l l o w  water  t o  p a s s  d u r i n g  peak f lows.  Water should s p i l l  o n t o  a  s p l a s h -  

board, rocks ,  l o g s  o r  a  gabion .  Checkdams a r e  u s u a l l y  a r r anged  i n  a  series 

so  t h a t  each dam i s  c o n s t r u c t e d  above t h e  expec ted  sediment  p l a i n  of t h e  one 

below. For more d e t a i l e d  i n fo rma t ion  concern ing  checkdams and o t h e r  e r o s i o n  

dev ices ,  c o n s u l t  s p e c i f i c a t i o n s  a v a i l a b l e  a t  Redwood N a t i o n a l  Park headqua r t e r s .  

W a t t l i n a  Wat t l e  rows s e r v e  t o  s low s u r f a c e  r u n o f f ,  t r a p  sediment  and,  

a s  l i v e  c u t t i n g s  s p r o u t  f o l i a g e  and deve lop  r o o t s ,  s t a b i l i z e  and p r o t e c t  t h e  

soil. 

Using an  abney l e v e l  t o  de te rmine  t h e  s l o p e  con tou r  l i n e ,  gu ide  s t a k e s  a r e  

d r i v e n  t o  a  f i r m  hold a t  least  15" deep p e r p e n d i c u l a r  t o  t h e  s l o p e .  A l e v e l  

t r e n c h  8" wide and about  4" deep i s  dug d i r e c t l y  behind t h e  gu ide  s t a k e s .  



The t r e n c h  i s  f i l l e d  w i t h  2%'' d i a m e t e r  b u n d l e s  of l i v e  w i l l o w  c u t t i n g s  and 

c o n i f e r  boughs .  The n e c e s s i t y  of c o v e r i n g  t h e  w i l l o w  b u n d l e s  w i t h  s o i l  

depends  on t h e  s e a s o n  and t h e  s o i l  t y p e ,  b u t  g e n e r a l l y  t h e y  a r e  c o v e r e d  t o  

p r e v e n t  d r y i n g .  

L i v e  w i l l o w  s t a k e s  abou t  2%'  l o n g  and 1" t o  2" i n  d i a m e t e r  a r e  p l a n t e d  

between t h e  g u i d e  s t a k e s  a b o u t  18" a p a r t .  I f  s e v e r a l  c o n t o u r s  a r e  p l a n t e d ,  

t h e  s p a c i n g  i s  a r r a n g e d  s o  t h a t  w o r k e r s  c a n  s t a n d  on  t h e  p r e v i o u s l y  comple ted  

t r e n c h .  

S taked  l i m b s  o r  r a i l s  I n  a r e a s  o f  mudflow o r  v e r y  l o o s e  s o i l  where  

w a t t l i n g  would be q u i c k l y  e n g u l f e d ,  s m a l l  d i a m e t e r  l i m b s  o r  s p l i t  r a i l s  may 

be s t a k e d  on t h e  c o n t o u r  t o  c a t c h  mud and d e b r i s .  Willow a n d / o r  o t h e r  woody 

s p e c i e s  a r e  p l a n t e d  t o  ho ld  t h e  l i t t l e  r e t a i n i n g  w a l l s  i n  p l a c e  and t o  p r o v i d e  

l o n g  term s t a b i l i t y  and c o v e r  f o r  t h e  g r o w t h  o f  o t h e r  weedy s p e c i e s  which 

h e l p  h o l d  t h e  s o i l  i n  p l a c e .  S t a k e d  l i m b s  o r  r a i l s  c a n  be combined e f f e c t i v e l y  

w i t h  w a t t l i n g ,  s i n c e  s t a k e d  l i m b s  c a n  be used  on  s t e e p e r  a r e a s  where  w a t t l i n g  

migh t  be i m p r a c t i c a l .  

C r i b b i n g  C r i b b i n g  i s  used t o  s t a b i l i z e  road  c u t s ,  f i l l  o r  s i d e c a s t  

a r e a s  and s t r e a m b a n k s .  C r i b s  a r e  c o n s t r u c t e d  of l o g s  o r  formed c o n c r e t e  

e l e m e n t s .  The s i d e  arms must be  s e c u r e l y  a n c h o r e d  i n t o  t h e  bank.  The 

f i n i s h e d  s t r u c t u r e  r e s e m b l e s  a  t h r e e - s i d e d  l o g  c a b i n  f i l l e d  w i t h  r o c k .  

The c r i b  i s  p l a c e d  a s  c l o s e  a s  p o s s i b l e  t o  t h e  bank on  a  s o l i d  f o u n d a t i o n  

and i s  c o n s t r u c t e d  t o  w i t h s t a n d  peak  f l o w s .  The c r i b  i s  packed w i t h  l a r g e  

r o c k s  and p l a n t e d  w i t h  wi l low and redwood t o  p r o v i d e  f o r  i t s  r e p l a c e m e n t  i n  

t i m e  by n a t u r a l  v e g e t a t i o n .  







Erosion Cont ro l  Works i tes  The fo l l owing  i s  a  d e s c r i p t i o n  of t h e  fou r  work s i t e s ,  

t h e i r  t rea tment  and a  d i s c u s s i o n  o f  t h e  r e s u l t s  ( s i t e  l o c a t i o n s  a r e  shown on 

Worksite 1111 T h i s  s i t e  i s  t h e  base of an  A t w e l l  s o i l  ( "b lue  goo") 

slump l o c a t e d  i n  T. 5 N ,  R.  l E ,  S e c t i o n  24 ( s e e F i g .  5 .2 ) .  The s i t e  is  

approximately 100'  l ong  x 70' wide and h a s  a sou thwes t e rn  exposure .  

Jacoby Creek h a s  c u t  a narrow gorge j u s t  below t h e  w o r k s i t e .  A second-order 

w e t  season  t r i b u t a r y ,  Rebel  C r . ,  j o i n s  Jacoby Cr. a l o n g  t h e  sou the rn  edge of 

t h e  site. Jacoby C r ,  Road c r o s s e s  the slum^. about  70' above Jacoby C r .  

Looking up t h e  s l o p e  above t h e  road ,  t h e  swoop of t h e  trees i n d i c a t e s  

t h a t  t h e  b a s i n  of Rebel Cr.  ( A t w e l l  s o i l  t ype )  i s  s l i p p i n g  away from t h e  

r i d g e t o p s  (Melbourne s o i l  t y p e ) .  A d r a m a t i c  example of l a n d  movement is  a severe11 

t i l t e d  chimney and house founda t ion  caught  up i n  t h e  s l i d e  n e a r  t h e  t op .  The 

e x t e n t  of t h e  slump as judged from l e a n i n g  trees and open f i s s u r e s  i s  i n d i c a t e d  

by t h e  d o t t e d  l i n e  on Map 5.2. 

About m i l e  above Jacoby C r .  Rd., a n o t h e r  road c r o s s e s  Rebel C r .  Between 

t h e s e  roads ,  Rebel C r .  c o n t a i n s  much sediment and d e b r i s  and c o n s i d e r a b l e  bank 

c u t t i n g  i s  appa ren t .  Mass movement i s  i n d i c a t e d ,  a c c e l e r a t e d  by t h e  h a r v e s t  

of s t a b i l i z i n g  trees a l o n g  Rebel and Jacoby Crks.  and by t r a c t o r  s k i d  r o a d s  and 

yard ing  of l o g s  d u r i n g  t imber  h a r v e s t  o p e r a t i o n s  i n  1972. 

The d e s i g n  of Jacoby Cr. Rd. a l s o  c o n t r i b u t e s  t o  t h e  l a n d s l i d e  a long  t h e  

c reek .  I n  p a r t i c u l a r  problems a r i s e  from c u l v e r t  p lacement ,  t h e  l a c k  of 

s u f f i c i e n t  water  b a r s  o r  c u l v e r t s  on Jacoby Cr. Rd., and a  c o l l a p s i n g  c u l v e r t  

a t  Rebel C r .  The channe l  of Rebel Creek below Jacoby C r .  Rd. i s  clogged w i t h  

Douglas Fir stumps, a  huge rock ,  a n  o l d  c u l v e r t ,  and d e b r i s  from an  o l d  r a i l -  

road t r e s t l e ,  c aus ing  bank c u t t i n g .  I n  a d d i t i o n ,  an o l d  growth redwood l o g ,  





6 '  i n  d i a m e t e r  and abou t  20'  l o n g ,  l o c a t e d  a b o u t  35 y a r d s  ups t ream from t h e  

mouth of Rebel C r . ,  d i v e r t s  Jacoby  Cr .  i n t o  t h e  slump. 

S i t e  //1 t r e a t m e n t  1977 During t h e  summer of 1977,  a  c r i b  was con- 

s t r u c t e d  a t  t h e  c o n f l u e n c e  of Rebel and J a c o b y  c r e e k s .  Also i n  t h i s  a r e a  

r o c k s  were moved from t h e  c e n t e r  of t h e  c h a n n e l  o f  Rebel  C r .  and s t o r e d  behind 

a l o g  r e t a i n i n g  w a l l  a l o n g  t h e  r i g h t  bank. D e b r i s  n o t  anchored i n t o  t h e  

bank was removed t o  t h e  h i l l s l o p e ,  and s m a l l  f l o w  d i v e r t e r s  were i n s t a l l e d  

a l o n g  t h e  r i g h t  bank t o  d i r e c t  w a t e r  away from t h e  u n s t a b l e  bank i n t o  t h e  n a t u r a l  

channe l .  

On t h e  s l o p e  above t h e  r i g h t  bank of Rebe l  C r . ,  redwood l i m b s  were 

s t a k e d  i n  c o n t o u r  rows w i t h  l i v e  c u t t i n g s  o f  s p e c i e s  from t h e  v i c i n i t y ,  i n -  

c l u d i n g :  w i l l o w  ( S a l i x  l a s i a n d r a ) ,  a l d e r ,  c o y o t e  b r u s h ,  salmon b e r r y ,  

b e a r b e r r y  b l a c k b e r r y ,  t h i m b l e b e r r y  and redwood. A wood c h i p  mulch was s p r e a d  

o v e r  t h e  s l o p e  t o  r e t a i n  s o i l  m o i s t u r e .  

I n  t h e  f a l l ,  t h e  a r e a  was sown w i t h  s e e d s  c o l l e c t e d  i n  t h e  v i c i n i t y  of 

t h e  s l i d e :  sweet  c l o v e r ,  t h i s t l e ,  I t a l i a n  w i l d  r y e ,  l i o n ' s  t o o t h ,  l u p i n e  and 

c a t '  s e a r s .  

S i t e  / I 1  r e s u l t s  1977 The c r i b  was u n d e r c u t  from behind and d i s a s s e m b l e d  

a f t e r  t h e  w i n t e r  s t o r m s .  Most w a t t l e s  and s t a k e d  l i m b s  were f i l l e d  w i t h  f l o w i n g  

g r a y  mud, a c t i v a t e d  by t o r r e n t s  which flowed down t h e  road o n t o  t h e  s l i d e .  The 

l o g  r e t a i n i n g  w a l l  a l o n g  t h e  r i g h t  bank of Rebel  C r .  h e l d  and gave t h e  s t ream-  

bank and h i l l s l o p e  s t a b i l i t y .  The c h a n n e l  d e f i n i t i o n  reduced s t reambank e r o s i o n  

and t h u s  upper  s l o p e  movement. The a l d e r  and c o y o t e  b r u s h  c u t t i n g s  d i d  n o t  

s p r o u t .  The c u t t i n g s  of wi l low,  sa lmonber ry ,  redwood and t h i m b l e b e r r y  

s p r o u t e d ,  a s  w e l l  a s  t h e  s e e d s  of sweet c l o v e r ,  l u p i n e ,  l i o n ' s  t o o t h  and c a t ' s  

e a r s .  Wat t l ed  a r e a s  caught  mud Flows and p reven ted  lower p l a n t e d  a r e a s  from b e i n g  

covered by mud. 
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of the slope between the confluence and the road and along the right bank of 

Rebel Cr. The mudflows of 1977 were replanted and more staked limbs were in- 

stalled. The log retaining wall was lengthened along the right bank of Rebel 

Cr. More stumps and logs were removed from the tributary channel, and part 

of the large redwood log upstream in Jacoby Cr. was removed. 

Site ill prognosis The flood flows of Jacoby Cr. and the water running down 

the road aggravate the inherent instability of unvegetated Atwell soil. It will 

take a concentrated effort and dedicated maintenance to prevent further mass 

wasting and soil loss. 

New mass movement is occurring (1980) immediately downstream in the narrow 

gorge, just above the Twenty Gallon Creek confluence. The right bank has been 

made unstable by alterations to provide for roads and homesites so that runoff 

no longer follows the natural drainages. Drainage alterations in the entire Rebel 

Cr. basin need to be comprehensively treated. Rehabilitation should include: 

use of crib or other stabilizing structures along Jacoby and Rebel creeks, stream 

clearance of Rebel Cr., removal of the large redwood log from Jacoby Cr., in- 

, 
stallation of checkdams, water bars, water ladders, wattling, staked logs, a 

bridge or arched culvert at Rebel Cr., and the planting of additional vegetation. 

Worksite 112 This site is located at the end of an unpaved driveway 

approximately 0.3 mile up Eric Lane, a dirt road which takes off from Jacoby 

Cr. Rd. 3.2 miles from the Bayside Grange. The site is in T. 5N, R. lE, 

Section 13. The driveway cuts across an unstable Atwell soil slope of Snag Cr., 

a tributary of Jacoby Cr. Snag Cr. is 15' to 30' below the driveway. A new 

bridge crosses the creek to a house on the right bank. On the left bank, another 

house is situated about 30 yards above the top of the slide. 



P r i o r  t o  t h e  s u b d i v i s i o n  and development of t h e  a r e a  i n  1976 ,  a  l o g g i n g  

road b r i d g e  c o n s i s t i n g  mos t ly  of l o g s  and f i l l ,  c r o s s e d  Snag C r .  h e r e .  S i n c e  

1976, t h e  c h a n n e l  oE t h e  c r e e k  h a s  widened and deepened a t  t h e  c r o s s i n g  a s  

f l o o d  f lows  have removed f i l l  m a t e r i a l s .  The v e g e t a t i o n  i n  t h e  s l i d e  a r e a  was 

a l d e r  w i t h  an  u n d e r s t o r y  of Western C o l t s f o o r .  

S i t e  /I2 t r e a t m e n t  Logs were s t a k e d  i n  p l a c e  i n  t h e  t r i b u t a r y  c h a n n e l  t o  

d i v e r t  s t r eamf low away from f i l l  s l o p e s .  Redwood l o g s  were s t a k e d  h o r i z o n t a l l y  

a l o n g  t h e  edge of t h e  dr iveway a t  t h e  b a s e  of t h e  s l i d e ,  and t h e  s l i d e  c u t  

bank was w a t t l e d  u s i n g  redwood and a l d e r .  

S i t e  /I2 r e s u l t s  The s t r u c t u r e s  i n  t h e  s t r e a m  c h a n n e l  were  swept away 

by s torm f l o w s  d u r i n g  t h e  1977-78 w i n t e r .  The b l u e  goo slump c o n t i n u e d  t o  

c r e e p  o n t o  t h e  road s o  t h a t  r e s i d e n t s  had t o  remove some of t h e  l o g s  a t  t h e  

b a s e  o f  t h e  s l i d e  i n  o r d e r  t o  u s e  t h e  d r iveway .  By t h e  end o f  t h e  w i n t e r ,  t h e  

slump made t h e  road i m p a s s i b l e ,  e x c e p t  on f o o t .  The slump was observed  t o  

f l o w  a t  least  6 '  around a  power p o l e  d u r i n g  t h e  w i n t e r .  The a l d e r  and redwood 

c u t t i n g s  s p r o u t e d  but  d i d  n o t  s u r v i v e .  

S i t e  /I2 p r o g n o s i s  Mass movement c o n t i n u e d  i n  t h i s  a r e a .  R e s i d e n t s  

c l e a r e d  t h e  d r iveway  of mud and c u t  away overhang ing  v e g e t a t i o n  on t h e  lower  

p a r t  of t h e  slump. The t o p  of t h e  s l i d e  i n  1978 formed a  s t e e p  c l i f f  j u s t  

below t h e  r e c e n t l y  completed upper  house.  R e s i d e n t s  were  c o n s i d e r i n g  e x c a v a t i o n  

of s l i d e  a r e a .  

F a c t o r s  c o n t r i b u t i n g  t o  t h e  i n s t a b i l i t y  of t h e  a r e a  i n c l u d e d :  t h e  road  

a t  t h e  base  of t h e  s l i d e ,  wa te r  from d o m e s t i c  l e a c h  f i e l d s  and r u n o f f  from t h e  

upper p o r t i o n  of E r i c  Lane around t h e  q u a r r y ,  

Worksi te  113 T h i s  s i t e  i s  l o c a t e d  a t  t h e  end of t h e  pavement of Jacoby - 

C r .  Rd., 3 . 2  m i l e s  from t h e  Bayside  Grange,  i n  T .  5 N ,  R .  2 E ,  S e c t i o n  1 3 .  The 



b. 
r i g h t  bank of Jacoby Cr. is  composed of road fill. The a r e a  was being con- 

s t a n t l y  d i s t u r b e d  by t r a f f i c  t o  t h e  stream. The s i t e  i s  bordered t o  t h e  e a s t  

by Snag Cr. where i t  d i s c h a r g e s  from c u l v e r t s  i n t o  Jacoby C r .  

During heavy r a i n s ,  runoff from E r i c  Lane f lows  down t h e  road and on to  

t h e  work s i t e .  A c u l v e r t  a t  t h e  f o o t  of  E r i c  Lane has  i n s u f f i c i e n t  c a p a c i t y  and 

i s  not  p rope r ly  l o c a t e d  t o  c a r r y  t h e  f low of t h e  ephemeral t r i b u t a r y  which E r i c  

Lane i n t e r c e p t s .  T h i s  c u l v e r t  h a s  a 90 d e g r e e  elbow a t  t h e  u p h i l l  end and becomes 

plugged a t  peak f lows  because of t h e  volume of sediment c o n t r i b u t e d  by g rad ing  

and t h e  des ign  of E r i c  Lane. The c u l v e r t  does  no t  have a  t r a s h  r ack  o r  a n  ou t -  

f l ow a r e a .  

Before t r ea tmen t ,  t h e  s i te  was s p a r s e l y  vege ta t ed  w i t h  h o r s e t a i l ,  v e l v e t  

g r a s s  and I t a l i a n  Wild Rye g r a s s .  

S i t e  #3 t r ea tmen t  Treatment of t h e  s l o p e  a d j a c e n t  t o  Snag C r .  c o n s i s t e d  

of w a t t l i n g  and s taked  logs .  A p a t h  t o  Jacoby C r .  was e s t a b l i s h e d .  Redwood, 

willow and a l d e r  c u t t i n g s  were p l a n t e d .  

A water bar  was b u i l t  t o  channel  t h e  over f low from t h e  c u l v e r t  a t  t h e  

f o o t  of E r i c  Lane d i r e c t l y  a c r o s s  Jacoby C r .  Rd. ,  and a  checkdam was c o n s t r u c t e d  

a t  t h e  lower end of t he  water bar  t o  p r o t e c t  t h e  edge of t h e  road from e r o s i o n .  

S i t e  i j3 r e s u l t s  The t e r r a c i n g  e f f e c t  of t h e  e r o s i o n  c o n t r o l  d e v i c e s  and 

t h e  d e f i n i t i o n  of a  s i n g l e  t r a i l  t o  t h e  c r e e k  l e s sened  t h e  o v e r a l l  d i s t u r b a n c e  

and s o i l  movement on t h e  s l o p e .  One new sma l l  e roding  a r e a  on t h e  s l o p e  appea r s  

t o  have been caused by a  p o r t i o n  of t h e  t r a i l  which was no t  c o n s t r u c t e d  a long  

t h e  contour  of t h e  s lope .  

The checkdam a t  t h e  f o o t  of E r i c  Lane func t ioned  u n t i l  J anua ry ,  1979, 

when t h e  c u l v e r t  became plugged a t  t h e  in f low f o r  an extended pe r iod  of t ime.  

Consequently t he  e n t i r e  flow s p i l l e d  a c r o s s  t h e  road and around both  s i d e s  of t h e  

checkdam, making i t  i n e f f e c t i v e .  



S i t e  / I3  p r o g n o s i s  The 90 d e g r e e  e lbow c u l v e r t  s h o u l d  be  r e p l a c e d  by a n  

a r c h  c u l v e r t  o r  s m a l l  b r i d g e  and r e l o c a t e d  a b o u t  1 5  y a r d s  up  J a c o b y  C r .  Rd. from 

i t s  p r e s e n t  l o c a t i o n .  R e c o n s t r u c t i o n  of t h e  u p s t r e a m  d r a i n a g e  p a t t e r n  and a  

ser ies  of checkdams a r e  needed a l o n g  E r i c  Lane t o  m i t i g a t e  t h e  e x c e s s i v e  s e d i m e n t  

c o n t r i b u t i o n  from t h i s  r o a d .  

Works i t e  114 T h i s  s i t e  i s  l o c a t e d  i n  T .  5N, R .  l E ,  S e c t i o n  24 ,  a l o n g  t h e  

n o r t h  s i d e  of t h e  s t e e p  (15  d e g r e e )  paved road  between t h e  f i r s t  two l e f t - t u r n i n g  

d r i v e w a y s .  The work s i t e  i s  a 330'  l o n g  g u l l y  i n  Melbourne  s o i l  which v a r i e s  i n  

w i d t h  from 3 '  t o  2 2 ' .  The g u l l y  i s  t h e  r e s u l t  of  t h e  c o n c e n t r a t i o n  of s t o r m  r u n o f f  

on a  new d r a i n a g e  a r e a .  A s e a s o n a l  t r i b u t a r y ,  i n d i c a t e d  o n  Map 5 . 1  a s  "A", 

h a s  been d i v e r t e d  above  t h e  w o r k s i t e  i n t o  t h e  r o a d s i d e  d i t c h .  

S i t e  /I4 t r e a t m e n t  G u l l y  s l o p e s  were w a t t l e d  w i t h  a l d e r ,  S i t k a  w i l l o w  

and Red F l o w e r i n g  C u r r a n t ,  and s i x  checkdams were c o n s t r u c t e d  i n  t h e  g u l l y  

bo t tom.  

S i t e  /I4 r e s u l t s  The checkdams were  f i l l e d  w i t h  s e d i m e n t  by t h e  end o f  1978.  

Willow and c u r r a n t  s p r o u t e d ;  a l d e r  d i d  n o t .  

S i t e  /I4 p r o g n o s i s  Many more checkdams a r e  needed .  W a t t l i n g  s h o u l d  

u s e  S i t k a  w i l l o w ,  Rzd F l o w e r i n g  C u r r a n t  and r u s h  ( J u n c u s  s p . ) .  A c u l v e r t  o u t -  

f a l l  shou ld  be i n s t a l l e d  a t  t h e  t o p  o f  t h e  g u l l y .  The e n t i r e  d r a i n a g e  shou ld  

be i n v e s t i g a t e d  i n  c o n j u n c t i o n  w i t h  t h e  a d j a c e n t  d r a i n a g e  i n t e r c e p t e d  by 

E r i c  Lane.  



CHAPTER 6 

LAND USE 

The Wiyot People  

The Jacoby Creek watershed was w i t h i n  t h e  t e r r i t o r y  of t h e  Wiyot people  

f o r  a  v e r y  long  time - a t  l e a s t  2 ,000 y e a r s  and probably  l onge r  (Hedlund, 1978) .  

The Wiyots were r e l a t e d  t o  t h e  Yuroks; bo th  spoke languages  of t h e  Algonquin 

f ami ly .  Other  languages  of t h i s  f ami ly  i n c l u d e  Arapho, Blackfoot  and Cheyenne 

(Loud, 1918) . 
Wiyot w a s  t h e  sou the rn  e x t e n s i o n  of a d i s t i n c t i v e  nor thwes t  c o a s t  c u l t u r e  

which ranged from Yakutat  i n  sou the rn  Alaska a l o n g  t h e  P a c i f i c  Ocean f r o n t a g e  

t o  Cape Mendocino. Th i s  non-plant ing (except  f o r  tobacco)  and non-animal b reed ing  

c u l t u r e  was perhaps  t h e  most e l a b o r a t e  i n  t h e  world (Kroeber,  1962) .  

The Wiyots were bordered on t h e  n o r t h  by t h e  Yurok a t  L i t t l e  R ive r ,  and t o  

t h e  e a s t  and s o u t h  by Athapascan t r i b e s ;  C h i l u l a ,  Whilkut ,  Nongat l ,  Sinkyone,  

and Ma t to l e .  While r e l a t i o n s  were f r i e n d l y  w i t h  t h e  Yuroks, t h e r e  were h o s t i l -  

i t i e s  between t h e  Wiyots and t h e  Athapascans (Loud, 1918) .  For example,  ' 

c o n f l i c t s  were r e p o r t e d  ove r  Kneeland p r a i r i e ,  a s  bo th  Wiyot and Whilkut used 

t h i s  a r e a  f o r  hunt ing  and g a t h e r i n g .  

The Wiyots, e s t i m a t e d  t o  number 1 ,000  b e f o r e  c o n t a c t  w i t h  t h e  w h i t e s  

(Kroeber,  1953) ,  occupied t h e  Mad and Ee l  River  f l o o d p l a i n s  and t h e  d r a i n a g e s  

of Humboldt Bay. Every s e t t l e m e n t  was c l o s e  t o  w a t e r ;  t h e  m a j o r i t y  a t  t i d e w a t e r  

(Kroeber,  1918) .  The t r a i l  between Wiyot camps s k i r t i n g  t h e  marshy lowlands  

l a t e r  became Old Arca ta  Road (Hedlund, 1978) .  The a r e a  between t h e  Bayside 
- 

Cutoff and Anvick Road was p a r t i c u l a r l y  d e n s e l y  popula ted .  The Wiyot name f o r  

Jacoby Creek was CIRUKTOMI -- i a s  i n  b i t ,  - c a s  i n  c e l l  o r  s a y  (Northwest I n d i a n  

Cemetery P r o t e c t i v e  Assoc i a t i on  i n  Hedlund, 1978) .  



A r c h a e o l o g i s t s  s t u d y i n g  t h e  p o t e n t i a l  i m p a c t s  of t h e  p roposed  widen ing  

of t h e  O l d  A r c a t a  Road have e x p r e s s e d  c o n c e r n  a b o u t  t h e  p o t e n t i a l  damage t o  h i s -  

t o r i c a l  a r t i f a c t s  and b u r i a l  g r o u n d s  i n  t h i s  a r e a .  Ano the r  v i l l a g e  s i t e  was n e a r  

t h e  Sou th  Q u a r r y  Road b r i d g e .  

The t r i b e  l i v e d  on t h e  e d g e s  of  a  f o r e s t  s o  d e n s e ,  i t  was comparab le  o n l y  

t o  t h e  r a i n f o r e s t s  of t h e  t r o p i c s  (Loud,  1 9 1 8 ) .  They were f i n e  t r a p p e r s .  

With i r i s - r o p e  s n a r e s  t h e y  c a u g h t  e l k ,  b e a r  and d e e r .  The bow was u s e d  f o r  

t a r g e t s  under  50 y a r d s  (Loud, 1 9 1 8 ) .  B i r d s  were a n  i m p o r t a n t  p a r t  of  t h e i r  

d i e t ,  i n c l u d i n g  d u c k s ,  g e e s e ,  p e l i c a n s ,  g u l l s  and c o r m o r a n t s .  However, t h e i r  

m a i n s t a y ,  salmon and s t e e l h e a d ,  s u r f  f i s h ,  clams and s e a l s  was from t h e  s e a ,  t h e  

b a y ,  and s t r e a m s  s u c h  a s  J a c o b y  C r e e k .  

H u c k l e b e r r y  was t h e  most  i m p o r t a n t  b e r r y .  S e e d s  of g r a s s e s  and members 

of  t h e  s u n f l o w e r  f a m i l y  were ground i n t o  f l o u r  o r  pa rched  and e a t e n  d r y .  The 

b lossoms  and l e a v e s  of c l o v e r  ( T r i f o l i u m  s p . )  were e a t e n  raw. Sweet a n i s e  

( P e r i d e r i d i a  k e l l o g g i i  and - P .  g a i r d n e r i )  s t a l k s w e r e  e a t e n  a f t e r  t h e  s k i n  was 

removed; i t s  t u b e r o u s  r o o t s  were e a t e n  a l s o .  A m e d i c i n a l  t e a  was made from 

r o o t s  of  t h e  n e t t l e  p l a n t  ( U r t i c a  l y a l l i ) ;  t h e  s t e m  f i b e r s  were  used  f o r  

t w i n e .  

Houses were made by s p l i t t i n g  redwood w i t h  e l k  horn  wedges i n t o  p l a n k s  1 0 '  

t o  1 6 '  l o n g  and 2 '  t o  5 '  wide .  The h o u s e s  were o f t e n  n e a r l y  s q u a r e  w i t h  s i d e s  

1 0 '  t o  1 6 '  l o n g .  S e v e r a l  s m a l l  p l a n k  h o u s e s  were i n  t h e  v i c i n i t y  of  t h e  o l d  

J a c o b y  Creek  S c h o o l  i n  1857 (Loud, 1 9 1 8 ) .  Redwood was a l s o  u s e d  i n  making dug-out - 

c a n o e s .  Vessels commonly 1 8 '  l o n g  and 4 '  wide were made f rom a  l o g  ho l lowed  

o u t  by Eire. 

The C a l i f o r n i a  Gold Rush marked t h e  b e g i n n i n g  o f  t h e  end of t h e  Wiyot I n d i a n s  

a s  i t  d i d  many o t h e r  t r i b e s  i n  t h e  s t a t e .  The Wiyots had l i t t l e  c o n t a c t  w i t h  
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western c i v i l i z a t i o n  be fo re  whi te  men began a r r i v i n g  i n  l a r g e  numbers i n  

t h e  1850 ' s  (Loud, 1918) .  

The promise of e a s y  money drew from t h e  world a t  l a r g e  t h e  w i l d e s t ,  

most savage and dangerous men e v e r  c o l l e c t e d  i n  a  l i k e s i z e d  a r e a  anywhere i n  

t h e  world (Loud, 1918) .  Law was e s s e n t i a l l y  a b s e n t .  The Wiyots were a t  t h e  mercy 

of t h e  wh i t e s  and t h e i r  guns. 

.. 

i 
From t h e  beginning ,  t h e  Wiyots were e v i c t e d  from t h e i r  l a n d s .  The 

i n t r o d u c t i o n  of domest ic  an imals  and p l a n t s  and t h e  c l e a r i n g  of l and  i n t e r f e r e d  

w i th  t h e  l i f e  t h e  Wiyots had evolved.  The Athapascans,  who were more dependent  

on land-based r e s o u r c e s  were f i r s t  a f f e c t e d .  Market h u n t e r s  and c a t t l e  he rds  

dep le t ed  wild game and h a b i t a t .  For s e l f - p r e s e r v a t i o n ,  Athapascans s t a r t e d  

prey ing  on c a t t l e .  As a matter of cou r se ,  " p u n i t i v e  e x p e d i t i o n s "  fo l lowed.  

These f o r a y s  u s u a l l y  meted o u t  punishment t o  t h e  c l o s e s t  group,  w i thou t  due  

process  o r  c o n s i d e r a t i o n  of t r i b a l  a f f i l i a t i o n .  

I n  t h e  f a l l  of 1858, a  few months a f t e r  t h e  k i l l i n g  of two w h i t e s  (one o f  whom d 
was Paul  Boynton a t  Boynton P r a i r i e )  t h e  state commissioned a  90 man m i l i t i a .  

I n  a  s h o r t  t i m e  t h i s  m i l i t i a  had k i l l e d  100  pe r sons  and had t aken  320 c a p t i v e s  

from t r i b e s  ne ighbor ing  t h e  Wiyots; C h i l u l a s ,  Whilkuts  and Nongat l s .  

I n  1859, J . R .  Browne, a  S p e c i a l  Agent f o r  t h e  U.S. T reasu ry  Dept . ,  wro te  

t h a t  many I n d i a n s  had been k i l l e d  by p r i v a t e  companies t h e  p r e v i o u s  w in t e r  and 

s p r i n g ,  and t h a t  t h e  Wiyots were being s t a r v e d ,  hunted and s l a u g h t e r e d  wi thou t  

regard  t o  age o r  s e x  (Hedlund, 1978) .  

The scene  was t h e n  set f o r  a  series o f  r a i d s ,  i n c l u d i n g  a  t e r r i b l e  massacre  

on Ind i an  I s l a n d  i n  1860. Here 5 0  o r  60 p e r s o n s ,  mos t ly  women and 

c h i l d r e n  and most ly  from t h e  Mad River  a r e a  (Loud, 1918) ,  were hacked t o  d e a t h  

w i t h  kn ives  and axes  by persons  from t h e  Ee l  and Van Duzen River  a r e a s  (most 

- - .  



l i k e l y  Larabee and Seaman W r i g h t ' s  g r o u p ) .  Murders  from t h i s  a t t a c k  and 

o t h e r s  c o o r d i n a t e d  w i t h  i t  on t h e  s o u t h  s p i t  and E e l  River  r e s u l t e d  i n  abou t  150  

Wiyots k i l l e d .  The p e r p e t r a t o r s  o f  t h e s e  k i l l i n g s  were n e v e r  b rought  t o  

j u s t i c e .  A t  f i r s t  newspaper a c c o u n t s  t r i e d  t o  min imize  t h e s e  e v e n t s ,  b u t  eye-  

w i t n e s s  a c c o u n t s  r e a c h i n g  t h e  San F r a n c i s c o  newspapers  p r e s e n t e d  more complete  

s t o r i e s .  

The Wiyots were t h e n  t a k e n  t o  t h e  Klamath,  Smi th  R i v e r ,  and S e i a d  V a l l e y  

R e s e r v a t i o n s  f o r  t h e i r  own s a f e t y .  T h i s  same r e s e r v a t i o n  p o l i c y  was a p p l i e d  

d i s a s t r o u s l y  t o  o t h e r  n a t i v e  American g r o u p s  d u r i n g  t h i s  t i m e  p e r i o d  (Navahos).  

While i n  conf inement  a l a r g e  number d i e d  of s t a r v a t i o n  o r  d i s e a s e .  R e p o r t s  

of t h e  S u p e r i n t e n d e n t  of I n d i a n  A f f a i r s  i n  1862 and 1863  a r e  concerned  w i t h  

t h e  c o n d i t i o n s  on 1 o c a l . r e s e r v a t i o n s  and t h e  i n a d e q u a t e  p r o v i s i o n s  f o r  f e e d i n g  

and s h e l t e r  (Loud, 1 9 1 8 ) .  

I t  took  o n l y  1 0  y e a r s  f o r  t h e  Wiyots t o  be d i s p l a c e d  f rom t h e  l a n d .  

The 1910 c e n s u s  l i s t e d  o n l y  152 Wiyots,  58 of  whom were f u l l b l o o d e d  (Loud, 

1918) . 

C o l o n i z a t i o n  Period 

I n  1853 E l i z a b e t h  and Augustus  Jacoby  b u i l t  a house  on t h e i r  2 4 0  a c r e  c l a i m  

n e a r  t h e  p r e s e n t  Bayside  P o s t  O f f i c e .  He was from P r u s s i a ,  and s h e  was from Nova 

S c o t i a .  Jacoby  e s t a b l i s h e d  a  r o c k  q u a r r y  from which t h e  o r i g i n a l  f i r e p r o o f  

bottom of t h e  J a c o b y  S t o r e h o u s e  was c o n s t r u c t e d .  A f t e r  E l i z a b e t h  d i e d  i n  

1861,  Augustus  moved t o  San F r a n c i s c o .  I n  1868 h e  s o l d  t h e  p r o p e r t y  t o  A u s t i n  

Wiley (Hedlund,  1 9 7 8 ) .  Wiley,  a s  e d i t o r  o f  a  Eureka newspaper ,  n o t e  a  

j u s t i f i c a t i o n  of t h e  Wiyot massacre  on I n d i a n  I s l a n d  i n  r e b u t t a l  t o  B r e t  H a r t e ' s  

a c c o u n t .  



In t h e  1860 ' s  t h e  Jacoby Creek bottom l and  was covered wi th  dense under- 
1 

brush of a l d e r ,  willow, pepperwood and cottonwood. Elk ,  d e e r ,  and bear  were 

s t i l l  common, and t h e  s t r eam was f i l l e d  w i t h  salmon and "speckled beau t i e s "  

(Arcata Union, Nov. 5 ,  1887) .  

Many of t h e  e a r l y  r e s i d e n t s  of t h e  Jacoby Creek a r e a  were from e a s t e r n  

Canada and t h e  n o r t h e a s t e r n  U.S. T h i s  was e s p e c i a l l y  t r u e  of t h o s e  who worked 

i n  t h e  lumber camps. The 1860 census  shows t h a t  o u t  of 114 men l i s t e d  as 

having an  occupat ion  i n  t h e  timber i n d u s t r y ,  46 were from New Brunswick and 3 1  

were from Maine. Most immigrants  con t inued  i n  t h e  lumber occupat ion  w i t h  which 

they  were f a m i l i a r  i n  t h e i r  coun t ry  of o r i g i n .  The censuses  of 1870 and 1880 

show immigrat ion fo l lowing  t h i s  same p a t t e r n  (Hedlund, 1978) .  

During t h e  f i r s t  30 y e a r s  of t h e  t imber  i n d u s t r y  most of t h e  l o g s  had been 

c u t  nea r  t i dewa te r  o r  a long  r i v e r  banks and f l o a t e d  t o  t h e  m i l l  (Melendy i n  

Carranco, 1971).  When t h i s  a c c e s s i b l e  r e s o u r c e  was used up, oxen and h o r s e s  

were used t o  sk id  l o g s  t o  water a c c e s s .  R a i l r o a d s  came i n t o  t h e  p i c t u r e  i n  t h e  

1870 ' s  and 1880 ' s  and t h e  m i l l ' s  r ange  w a s  extended.  Ra i lheads  then  became 

dep le t ed  of t imber ,  and t h e  problem w a s  how t o  g e t  t h e  l o g s  t o  t h e  r a i l h e a d s  

p r o f i t a b l y .  I n  1881, t h e  Dolbeer Steam Logging Donkey r e v o l u t i o n i z e d  t h e  

i n d u s t r y  by r e p l a c i n g  oxen. 

Opera t ions  of t h e  Dolbeer and Carson Lumber Co. began i n  1875 i n  t h e  

Washington Gulch a r e a .  Logs were t aken  t o  t h e  bay by means of a r a i l r o a d  l i n e  

a long  what i s  now t h e  Bayside Cutoff  and then  r a f t e d  t o  Eureka (Thornburg, 1969) .  

Log c a r s  came downhi l l  on t h e i r  own momentum and h o r s e s  p u l l e d  t h e  empty c a r s  

back u p h i l l .  B o l t s  f o r  s h i n g l e s  were t aken  t o  a m i l l  n ea r  t h e  Old Arcata Road. 

I n  1876,  f o r t y  men were employed i n  t h i s  a r e a .  The company's o p e r a t i o n  c losed  

i n  1898 (Fountain,  Vol. 23).  



Another company i m p o r t a n t  t o  t h e  h i s t o r y  o f  Jacoby  Creek i s  F l a n i g a n  and - 
Brosnan. T h i s  company was formed i n  1876.  I t  was a  p a r t n e r s h i p  o f  F l a n i g a n ,  

Brosnan,  Harps t  and Gannon. I n  1882 t h e  f i r m  b u i l t  a  r e g u l a r  gauge l o g g i n g  

r a i l r o a d  1 -1 /2  m i l e s  up Jacoby  Creek (Humboldt Times,  Dec. 2 4 ,  1 8 8 1 ) .  The 

f i r m ' s  s h i n g l e  m i l l ,  cookhouse,  s t o r e ,  f o u r  s t a l l  t r a i n  s h e d ,  warehouse and 

s e v e r a l  c a b i n s  f o r  workers  were l o c a t e d  a c r o s s  t h e  s t r e e t  from t h e  p r e s e n t  

Bayside  P o s t  O f f i c e .  The company c o n t i n u e d  under  t h e  name of Bays ide  M i l l  and 

Lumber Co. u n t i l  t imber  was exhaus ted  i n  1913  ( F o u n t a i n ,  Vol. 2 3 ) .  

The road b e s i d e  t h e  r a i l r o a d  t r a c k s  g o i n g  up Jacoby  Creek on t h e  n o r t h  

bank was f i r s t  c a l l e d  R a i l r o a d  Dr ive .  E v e n t u a l l y  t h e  t r a c k s  ex tended  t o  t h e  

headwate rs  r e g i o n ,  abou t  1 0  m i l e s .  Johnson and Son and a  M r .  Thompson had 

s h i n g l e  m i l l s  up t h e  c r e e k .  R a i l  l o a d s  c o n s i s t e d  m o s t l y  of s h i n g l e  b o l t s ,  l o g s ,  

and r o c k  and b r u s h  used f o r  b u i l d i n g  t h e  n o r t h  and s o u t h  j e t t i e s  of Humboldt Bay. 

M a t e r i a l  t o  be r a f t e d  t o  Eureka was t a k e n  t o  Gannon's S lough .  The remains  o f  

t h i s  r a i l r o a d  bed th rough  t h e  marsh c a n  be s e e n  a t  t h e  c o r n e r  of Old A r c a t a  and 

Jacoby Creek Roads. I t  i s  r e p o r t e d  t h a t  a  50 t o n  Shay l o c o m o t i v e  f o l l o w e d  by a  

road  e n g i n e  once  r a n  o f f  a  t r e s t l e  i n t o  Jacoby  Creek (Thornburg,  1 9 6 9 ) .  The 

r a i l r o a d  was t a k e n  a p a r t  i n  1926 (Johnson,  1 9 7 2 ) .  

The s t a n d a r d  l o g g i n g  p r a c t i c e  i n  t h e  redwood f o r e s t  i n  t h e  m i d d l e  1 8 9 0 ' s  

was t o  f e l l  and c u t  t h e  trees i n t o  l o g s ,  and t h e n  set a  f i r e  t o  b u r n  away t h e  

d e b r i s ,  l e a v i n g  t h e  f i r e  r e s i s t a n t  l o g s  (Melendy i n  Car ranco ,  1 9 7 1 ) .  

The f irst  m a i l  c a r r i e d  t o  t h e  Bayside  P o s t  O f f i c e ,  e s t a b l i s h e d  i n  1886 ,  

was by h o r s e  s t a g e .  L a t e r  a  t r a i n  c a r r i e d  m a i l  between A r c a t a  and Eureka a c r o s s  

t h e  m a r s h l a n d s .  Mai l  was unloaded a t  t h e  j u n c t i o n  o f  Bays ide  Cutof f  and t h e  

r a i l r o a d  t r a c k s ,  t h e n  c a r r i e d  by wheelbarrow t o  t h e  p o s t  o f f i c e  ( t h e n  l o c a t e d  

n e a r  t h e  Old A r c a t a  Rd. Jacoby  Creek b r i d g e )  o v e r  a t h r e e  p l a n k  boardwalk 

(Thornburg,  1 9 6 9 ) .  



% 
By 1887, most of t h e  houses  i n  t h e  watershed were owned by men who worked 

i n  t h e  woods i n  t h e  summer and f i x e d  up t h e i r  homesteads d u r i n g  t h e  r a i n y  season .  

I n  1896,  t h e  newly c o n s t r u c t e d  Bayside P r e s b y t e r i a n  Church was d e d i c a t e d ;  

t h e  s i t e  was donated by t h e  F lan igan  and Brosnan Company; t h e  lumber by Wm. 

Carson (Thornburg, 1969) .  I n  1902 t h e  second Jacoby Creek School was b u i l t  a t  

t h e  Bayside Corners .  The f i r s t  School  Board had purchased t h e  s i t e  f o r  $50 i n  

1875 (Thornburg, 1969) .  

Near t h e  end of t h e  f i r s t  l ogg ing  around 1910 , the  land  ownership and use  

p a t t e r n  w a s  s i m i l a r  t o  t h a t  of today.  A few owners, mos t ly  companies,  h e l d  most 

of t h e  h e a v i l y  vege t a t ed  t imber  l a n d s ,  wh i l e  on t h e  f l a t  l a n d s  of t h e  lower p a r t  

of t h e  watershed and open p r a i r i e s  a l o n g  t h e  Kneeland and F i c k l e  H i l l  r i d g e s ,  

fami ly  ownerships  p r e v a i l e d .  

Swamp and over f low l a n d s ,  t h e  former marshlands,  w e r e  "reclaimed" f o r  

pa s tu rage .  P a r c e l s  a long  t r a v e l e d  ways became more v a l u a b l e  and s m a l l e r .  

Access o f t e n  determined the '  shape  of  t h e  p a r c e l .  For example,  s h o r t  p r o p e r t y  

w id ths  a long  a c c e s s  and deep long  s i d e s  a l lowed a maximizat ion of p r o p e r t y  

v a l u e .  

The ownership h i s t o r y  of t h e  Arcata F o r e s t  p a r c e l  p rov ides  a n  i l l u s t r a t i o n  

o f . l a n d  u s e  and t r ansac t ions ,  from i t s  wi thdrawal  from t h e  p u b l i c  domain i n  

1880 t o  t h e  p r e s e n t  t ime.  

H i s to ry  of A r c a t a ' s  Jacoby Creek F o r e s t  

The C i t y  of Arca ta  owns 561.9 a c r e s  of  l and  i n  t h e  upper  p a r t  of t h e  

watershed through which Jacoby Creek runs .  The p a r c e l  i s  l o c a t e d  i n  S e c t i o n  30,  

Township SM, Range 2E Humboldt Base Mer id ian .  The fo l l owing  i n f o r m a t i o n  on 

p rope r ty  ownership i s  from deeds  i n  t h e  Humboldt Co. Reco rde r ' s  O f f i c e .  

Frank McPhee f i l e d  on 160  a c r e s  of  p u b l i c  domain Dec. 30, 1880 and s o l d  h i s  

r i g h t s  a week l a t e r  on J an  6 ,  1881 t o  0. H. Sp r ing  f o r  $50 "gold c o i n  i n  hand." 



Twenty y e a r s  l a t e r ,  t h e  160  a c r e s  was p u r c h a s e d  by John  H a r p s t .  Upon h i s  

d e a t h ,  ownership  o f  t h e  l a n d  passed  t o  Ka te  H a r p s t  on May 11, 1907 .  The p r o p e r t y  

was s o l d  t o  Bayside  Lumber Co. on J a n .  21,  1911 .  I t  was most  l i k e l y  logged by 

1913.  On May 2 6 ,  1916 t h e  p a r c e l  was p l a c e d  under  t h e  name of Arnbia Benjamin 

and combined w i t h  200 a d j a c e n t  a c r e s .  The r e s u l t i n g  360 a c r e  p a r c e l  was s o l d  t h e  

same day t o  J .  N .  L e n t e l l .  

L e n t e l l  bought a n o t h e r  160  a c r e s  i n  S e c t i o n  30 o n  J u l y  29,  1916 from 

Edward and E leanor  Putnarn, who had purchased  t h e  p r o p e r t y  from t h e  e s t a t e  o f  

Truman C o l l i n s  on J u n e  1 9 ,  1916 .  I n  J u l y  1923  L e n t e l l  a p p l i e d  t o  t h e  S t a t e  

Dept .  of P u b l i c  Works f o r  w a t e r  r i g h t s  on Mad R i v e r  and Jacoby  Creek on b e h a l f  

of  t h e  Eureka w a t e r  s u p p l y .  I n  September 1934 ,  L e n t e l l  a c q u i r e d  t e n  more a c r e s ,  

b r i n g i n g  h i s  ownersh ip  t o  a  t o t a l  of  530 a c r e s .  

On J u l y  2 ,  1943 ,  a  r i g h t  of  way t o  be used  f o r  h a u l i n g  l o g s  and t i m b e r  

p r o d u c t s  was a c q u i r e d  from L e n t e l l  by C h a r l e s  R .  Barnum. T h i s  r i g h t  of  way 

s t a t e s  t h a t  i t  i s  " e x c l u s i v e  t o  G r a n t e e  or  a s s i g n s  and i s  t o  c o n n e c t  w i t h  t h e  

e x i s i t i n g  County Road ....I1 The deed a l s o  s p e c i f i e s  t h a t  t h e  r i g h t  of way 

s h a l l  n o t  be i n  e x c e s s  of  40 f e e t  i n  w i d t h  and s h a l l  f o l l o w  g e n e r a l l y  t h e  e a s t  

bank of J a c o b y  Creek .  P r i o r  t o  t h i s  t i m e  e x t e n s i v e  commercia l  u s e  of  Douglas  f i r  

had n o t  t a k e n  p l a c e .  

A t  a n  i n f o r m a l  m e e t i n g  of t h e  A r c a t a  C i t y  C o u n c i l  on  J u l y  2 7 ,  1943 i t  was 

a g r e e d  t h a t  t h e  C i t y  s h o u l d  a c q u i r e  L e n t e l l ' s  Jacoby  Creek  p r o p e r t y  f o r  

$10 ,000  c a s h  " a s  a  f u t u r e  s u p p l y  of w a t e r  f o r  m u n i c i p a l  purposes . "  The Counc i l  

d e c i d e d  the m a t t e r  s h o u l d  be  p u t  on t h e  A p r i l ,  1944 b a l l o t .  

On March 7 ,  1 9 4 4 ,  t h e  C o u n c i l  p a s s e d  a r e s o l u t i o n  t o  l e t  t h e  v o t e r s  d e c i d e  

whether  o r  n o t  t o  buy t h e  L e n t e l l  p r o p e r t y  and w a t e r  r i g h t s  f o r  $12 ,500  " f o r  t h e  

p u r p o s e  of f u t u r e  development  a s  a n  a d d i t i o n a l  w a t e r  s u p p l y  f o r  t h e  C i t y  o f  

A r c a t a  . . .  ."  On A p r i l  7 ,  1944,  t h e  Counc i l  r e c e i v e d  a n  e s t i m a t e  by t h e  C i t y  
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Engineer o f  $262,430 t o  c a r r y  water  from t h e  L e n t e l l  p rope r ty  t o  J o l l y  Gian t  
i 

Rese rvo i r .  

I n  t h e  e s t i m a t e ,  t h e  amount of $50,000 was s e t  a s i d e  f o r  t h e  "road from 

qua r ry  t o  dam." The C i t y  Engineer noted " t h i s  p i e c e  of road i s  i n  v e r y  rough 

coun t ry  and would be v e r y  expens ive  t o  bu i ld . "  On J u l y  17,  1944, t h e  C i t y  

Counci l  vo t ed  t o  purchase t h e  p r o p e r t y  f o r  $12,500. The t r a n s c a t i o n  was 

completed on Aug. 4 ,  1944. 

I n  August,  1944, Cha r l e s  and Helen Barnum s o l d  r i g h t s  t o  b u i l d  a road 

f o r  $10. The road was t o  run  from t h e  n o r t h  l i n e  of  S e c t i o n  31, n o r t h w e s t e r l y  

ove r  Barnum r i g h t s  of way i n  S e c t i o n s  13 ,  14 ,  24, and 25 (T. 5N., RLE.) and 

Sec t ion  1 9  (T. SN., R 2 E . ) .  A 40' r i g h t  o f  way w a s  s p e c i f i e d ,  excep t  a t  such  

p o i n t s  where g r e a t e r  wid th  i s  r e q u i r e d  t o  c o n s t r u c t  road wi thout  e x c e s s i v e  g rade .  

Barnum re se rved  t h e  r i g h t  t o  u s e  t h e  road and assumed no r e s p o n s i b i l i t y  f o r  

maintenance--"it w i l l  be done by t h e  g r a n t e e ,  h i s  h e i r s  o r  a s s i g n s . "  Where t h e  

r i g h t  of way p a s s e s  over  l a n d s  of o t h e r  owners,  t h e  r i g h t  of way i s  e x c l u s i v e  

t o  g r a n t e e  f o r  t imber  and t imber  p roduc t s  from l a n d s  now owned. 

C i t y  Counci l  minutes  of Sept .  1, 1944,  show t h a t  N .  Lucches i  had asked  t h e  

C i ty  i f  t hey  would be i n t e r e s t e d  i n  s h a r i n g  t h e  expense of b u i l d i n g  a  road t o  

t imber  ho ld ings  he had r e c e n t l y  a c q u i r e d  beyond t h e  C i t y ' s  p r o p e r t y .  

On Sep t .  25, 1944, t h e  C i t y  Counci l  passed  a  r e s o l u t i o n  a c c e p t i n g  deeds  t o  

c e r t a i n  p a r c e l s  of l a n d  and water  r i g h t s  from N.  N .  L e n t e l l .  The t i t l e  

r e se rved ,  however, o i l  and p r e c i o u s  m e t a l  r i g h t s  t o  o t h e r  p a r t i e s  a c c o r d i n g  t o  a  

1916 deed and Char les  Barnum's 1943 r i g h t  of  way. I n  1977, a d j a c e n t  landowners  

maintained t h a t  t h e  C i t y  can g r a n t  a c c e s s  t o  i t s  p a r c e l  o n l y  t o  C i t y  o f f i c i a l s .  

The Arca ta  e l e c t o r a t e  i n  1948 r e j e c t e d  a p roposa l  t o  dam Jacoby Creek i n  

t h r e e  p l a c e s  i n  t h e  C i t y ' s  f o r e s t .  



In 1977 the City hired Natural Resources Management Corporation (NRM) to 

determine the worth of timber on the property. The NRM Inventory, costing $28,000 

was completed on Feb. 20, 1978. The results were presented to the Council study 

session on April 4, 1978 by John Miles. The report includes options for obtaining 

income from the property which range from immediate patch clearcutting and sale 

of the land, to retention of the property with a series of "sustained yield" 

timber harvests. 

Careful consideration of the data presented in the informative NRM 

Inventory suggests a need for further investigation to ensure the protection of 

watershed resources for recreational, scientific and educational use. The 

contribution of this part of the watershed to the year-long flow of Jacoby 

Creek and its aquatic life and to the water budget of the Arcata Bay should be 

assessed. 

Other information which should be gathered prior to a decision on the 

management of the property includes: 

1. Assessment of the impact of the timber harvest which occurred from 

1911 -- ,1913, as well as the impacts of recent timber harvests on adjacent lands 
with the same soil types and corresponding degree of slope. The assessment 

should include any changes in the distribution of plant communities and species. 

2. Survey the condition of the Jacoby Creek channel and its tributaries 

throughout the forest to identify aquatic resources and areas needing bank 

stabilization, logjam removal or erosion control. 

3. Reestablishment of the former USGS gauging station owned by Humboldt 

State University to resume measurements of flow patterns in the uppermost 6 

square miles of the watershed. 

4. Investigate the City's right to access to the property. 
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5. Investigation of the potential for using the streams in the forest 

as anadromous fish rearing areas. This assessment should include a fish 

habitat survey from Rebel Creek to the headwaters. 



CHAPTER 7 

CONCLUSZONS AND RECOPMENDATIDNS 

The amount of s o i l  e r o s i o n ,  t h e  q u a l i t y  of t h e  w a t e r ,  and salmon 

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

w a t e r s h e d .  Evidence from t h e s e  i n d i c a t o r s  p o i n t s  t o  a  need  f o r  improve- 

ment.  P l a n n i n g  recommendations a r e  o u t l i n e d  f o r  e a c h  of  t h e s e  a r e a s  

below: 

S o i l  Resource  

S o i l  i s  t h e  b a s i c  r e s o u r c e  o f  t h e  w a t e r s h e d .  The s t a n d a r d  of  

l i v i n g  of any a r e a  is  d i r e c t l y  r e l a t e d  t o  t h e  k i n d  and q u a l i t y  of  p l a n t s  

and a n i m a l s  t h e  s o i l  w i l l  s u p p o r t .  S o i l  i s  p r o t e c t e d  and e n r i c h e d  by 

v e g e t a t i o n .  The f o r e s t  canopy h a s  been removed t w i c e  o v e r  much of  t h e  

w a t e r s h e d ,  c a u s i n g  i n c r e a s e d  r u n o f f .  D r a i n a g e  n e t w o r k s  h a v e  been  d i s -  

r u p t e d  by r o a d s  and r a i l r o a d s ,  r e s u l t i n g  i n  t h e  l o s s  of  s o i l ,  m i n e r a l s ,  

and b i o l o g i c a l  p r o d u c t i v i t y .  

1. A wa te r shed  r e h a b i l i t a t i o n  p l a n  s h o u l d  be deve loped  which i n c l u d e s  a  

w i n t e r  ma in tenance  program. The p l a n  shou ld  a d d r e s s  t h e  f o l l o w i n g  ob- 

j e c t i v e s :  

a .  s t a b i l i z a t i o n  of  l a n d s l i d e s  a l o n g  Jacoby  Cr .  and i t s  

t r i b u t a r i e s ;  

b .  r e s t o r a t i o n  of  n a t u r a l  d r a i n a g e s  impacted by paved and unpaved 

r o a d s  ; 

c .  r e t u r n  of s i d e c a s t  m a t e r i a l  from f a i l i n g  l a n d i n g s  and abandoned 

r o a d s  t o  c u t  banks ,  fo l lowed  by r e v e g e t a t i o n ;  

d .  c o n s t r u c t i o n  of sed iment  ca tchment  b a s i n s  t o  r e d u c e  sed iment  

c o n t r i b u t i o n s  from t h e  q u a r r i e s .  
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2 .  A county ordinance should be enac ted  t o  p r o t e c t  d r a i n a g e s  f rom ,# 

sedimenta t ion  caused by road and housing c o n s t r u c t i o n  a c t i v i t i e s .  

3. Timber ha rves t  procedures  should be modif ied t o  prevent  e r o s i o n  and 

sedimentat  ion :  

a. Logging and c o n s t r u c t i o n  of roads  should  n o t  occur  i n  a r e a s  of 

extreme e r o s i o n  hazard p o t e n t i a l .  

b. The timber h a r v e s t  p l a n  (TKP) should  s t a t e  t h a t  t h e  landowner 

i s  r e s p o n s i b l e  f o r  sou rces  of sediment  on t h e  p r o p e r t y  u n t i l  

s t a b i l i z i n g  v e g e t a t i o n  has become e s t a b l i s h e d .  

c .  The THP review team should i n c l u d e  a n  e r o s i o n  c o n t r o l  s p e c i a l i s t  

experienced i n  watershed r e h a b i l i t a t i o n  work. 

d .  The THP should i n c l u d e  s i t e - s p e c i f i c  r e h a b i l i t a t i o n  p l a n s  f o r  

a r e a s  t h e  e r o s i o n  c o n t r o l  s p e c i a l i s t  c o n s i d e r s  l i k e l y  t o  e rode .  

e .  S l a s h  burning of e n t i r e  u n i t s  a f t e r  l ogg ing  should be p r o h i b i t e d .  

Large f i r e s  burn too  ho t  and d e s t r o y  v a l u a b l e  s o i l  humus. When 

s l a s h  f i r e s  g e t  ou t  of c o n t r o l ,  f i r e  l i n e s  c o n t r i b u t e  t o  s ed imen ta t ion  

problems. 

f .  A pos t -harves t  i n s p e c t i o n  should be conducted by t h e  review 

" team, and s i g n i f i c a n t  p e n a l t i e s  should be imposed f o r  non-conformance 

wi th  t h e  f i l e d  TW and f o r  r epea t ed  v i o l a t i o n s  of t h e  C a l i f o r n i a  

Fo res t  P r a c t i c e  Rules .  

Water Q u a l i t y  

During t h e  r a i n y  season,  e f f l u e n t  from many s e p t i c  systems p o l l u t e s  

d ra inage  d i t c h e s  and Jacoby 'Cr .  and creates c o n d i t i o n s  i n  which pa thogenic  

organisms may f l o u r i s h .  



1. T h e  Jacoby  Creek Water D i s t r i c t  s h o u l d  be e n l a r g e d  t o  i n c l u d e  t h e  

p o r t i o n s  of t h e  Greenwood H e i g h t s ,  Kneeland and F i c k l e  H i l l  a r e a s  which 

d r a i n  i n t o  Jacoby C r .  The p o s s i b i l i t y  t h a t  some p o l l u t i o n  o f  t h e  c r e e k  

o r i g i n a t e s  from t h e s e  a r e a s  must  be c o n s i d e r e d .  

2 .  New housing c o n s t r u c t i o n  and new hook-ups t o  t h e  A r c a t a  w a t e r  l i n e  

shou ld  be p r o h i b i t e d  u n t i l  s o l u t i o n s  t o  p r e s e n t  w a t e r  p o l l u t i o n  p rob lems  

a r e  d e v e l o p e d .  

3 .  The JCWD board  of d i r e c t o r s  s h o u l d  e s t a b l i s h  a  compost  t o i l e t  main- 

t e n a n c e  program. G r a n t  f u n d i n g  s h o u l d  b e  s o u g h t  t o  h i r e  i n s t a l l a t i o n  and 

m a i n t e n a n c e  p e r s o n n e l .  

4 .  A w a s t e w a t e r  t r e a t m e n t  s o l u t i o n  s h o u l d  be  found a s  s o o n  a s  p o s s i b l e  

f o r  t h o s e  a r e a s  d r a i n i n g  i n t o  t h e  marsh  behind J a c o b y  Creek  S c h o o l ,  a s  

t h e  p r e s e n t  s i t u a t i o n  c o u l d  r e s u l t  i n  a  s e r i o u s  community h e a l t h  problem.  

5 .  A pamphle t  s h o u l d  be p r e p a r e d  u n d e r  t h e  d i r e c t i o n  of t h e  JCWD board 

of d i r e c t o r s  and d i s t r i b u t e d  t o  r e s i d e n t s  of  t h e  w a t e r s h e d ,  l i s t i n g  

c h e m i c a l  compounds and p r o d u c t s  which are known t o  b e  t o x i c  t o  a q u a t i c  

o r g a n i s m s  and s h o u l d  n o t  be  used o r  d i s p o s e d  of i n  s e p t i c  s y s t e m s .  

Salmon and S t e e l h e a d  H a b i t a t  

Salmon and s t e e l h e a d  p o p u l a t i o n s  have  d e c l i n e d  d u r i n g  t h e  l a s t  35 

y e a r s  i n  s t r e a m s  of t h e  P a c i f i c  Nor thwes t .  Many f a c t o r s  h a v e  c o n t r i b u t e d  

t o  t h e  d e c l i n e ,  and one  f a c t o r  i s  t h e  d e t e r i o r a t i o n  i n  q u a l i t y  of  

f r e s h w a t e r  h a b i t a t .  

P r o t e c t i o n  of t h e  s o i l  r e s o u r c e  and w a t e r  q u a l i t y  w i l l  b e n e f i t  t h e  

f i s h e r i e s  of  Jacoby  C r .  and Humboldt Bay. The f o l l o w i n g  a d d i t i o n a l  a c t i o n s  
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a r e  needed t o  improve and i n c r e a s e  e x i s t i n g  h a b i t a t :  

1. p r o v i s i o n  f o r  f i s h  passage a t  t h e  b a r r i e r  6 m i l e s  from t h e  mouth of 

t h e  s t ream t o  a l l o w  a c c e s s  t o  upstream spawning beds;  

2 .  p rov i s ion  f o r  f i s h  passage t o  t r i b u t a r y  spawning a r e a s  c u t  o f f  by 

roads  w i th  "hanging" c u l v e r t s ;  

3. i n s t a l l a t i o n  of l o g s  and gabions  i n  some a r e a s  t o  p rov ide  a d d i t i o n a l  

pools  and p r o t e c t i v e  cover ;  

4 .  r e v e g e t a t i o n  of streambanks where t h e  canopy has  been removed; 

5. The c l e a r i n g  of v e g e t a t i o n  i n  t h e  p a t h  of power l i n e s  by P a c i f i c  Gas 

& E l e c t r i c  Co. through r i p a r i a n  zones  c o n t r i b u t e s  t o  d e b r i s  dams and 

sed imenta t ion .  Inc reased  exposure t o  s u n l i g h t  promotes a l g a l  growth,  

reducing f i s h  h a b i t a t  q u a l i t y .  The e f f e c t s  of  t h i s  p r a c t i c e  should be 

brought t o  t h e  a t t e n t i o n  of t h e  C a l i f .  Dept. of F i s h  and Game and P.G.&E. 

Watershed Planning 

The fo l lowing  i t e m s  should be cons ide red  by a g e n c i e s  i n  whose 

planning j u r i s d i c t i o n  t h e  Jacoby Creek watershed l i es :  

1. Subd iv i s ions  a long  t h e  r i d g e t o p s  of t h e  watershed a f f e c t  Jacoby C r .  

2 .  There should be a  parce l -by-parce l  d e t e r m i n a t i o n  of b u i l d a b l e  l o t s .  

Lot s p l i t  and s u b d i v i s i o n  p r o p o s a l s  should  a d d r e s s  t h e  e f f e c t s  of t h e  

proposed development and a p p r o p r i a t i o n  of ground and s u r f a c e  water  (du r ing  

both  summer and win t e r  f lows)  on t h e  b i o l o g i c a l  r equ i r emen t s  of t h e  s t ream 

and e s t u a r y .  These i s s u e s  should a l s o  be addressed  on b u i l d i n g  pe rmi t  

a p p l i c a t i o n s .  



3 .  Conver~ions from Timber Preserve Zone (TPZ) to agricultural or other 

zones should not occur. Other zoning classifications allow the permanent 

removal of forest canopy, resulting in increased runoff, sedimentation, 

and downstream effects such as landslides and channel erosion. 

4. It should be recognized that Jacoby Cr. and the riparian vegetation 

are part of the public trust. Disturbance of vegetation within the 

riparian zone should require the approval of the Calif. Dept. of Fish and 

Game. 
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