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S i t e  Bescri~tions o f  Desisnated Fish H a b i t a t  S i t e s  

Descriptions an3 aerial photographs o f  each o f  the  17 Designated F i s h  

H a b i t a t  (DFH) s i t e s  sampled dur ing the  open w a t ~ r  season are included i n  

this aopendix. Each n a r r a t i v e  g ives  a general introduction t o  the s i t e ,  

a sunnary o f  hydraulic cond i t ions  a t  the s i t e ,  i general in-traduction t o  

the s i t e ,  a description o f  h a b i t a t  c h a r a c t e r i s t i c s  and a summary o f  

major f ish  species present. The narratives are only descriptive i n  

rlature and are intended as an a i d  t o  the reader- i n  understanding 

ccnditjons a t  each s i t e .  They do nat  include any da t8  (except f o r  the 

presence/absence o f  the  v a r i ~ u s  h a b i t a t  zones) not presented el sewhere 

i n  this  report, nor do they drax  any conclusions. 

Various sources c j f  da t a  are referred t o  i n  each s i t e  desc r i p t i on .  

Provisional USGS Susi t r ja  River discharge da t a  are contained i n  Appendix 

4-A. Discharges associated w i t h  s i t e s  from Goose Creek t o  Birch Creek 

(be1 ow the  C h u l  i t na  R i  ver conf 1 uence) are  referenced t o  Susi tna 

discharges a t  the Parks Highway br idge.  The s i t e s  from Whiskers Creek 

t o  Portage Creek (abo*de the Chu l  i t n a  River confluence) are referenced t o  

Sus i tna  discharges a t  Gold Creek. The discharges referred t o  i n  each 

s i t s  descr ' ipt ion are the discharges a t  the app rop r i a te  gaging s t a t i o n  on 

the day t h a t  bio logica l  sampling occu~red  a t  t h a t  s i t e .  The results o f  

t h e  s tud ies  relating changes i n  the surface area  o f  t he  mains-tern 

backwater area t o  ~ i l a ins tem discharge a t  each s i t e ,  are contained i n  

section 4-1-3.1.3.1. H a b i t a t  d a t a  f c r  each s i t e  are included i n  

Appendix 4-1. 

y-F-/ 



F i s h  catch d a t a  are presented i n  Appendix 4-6 and f i s h  catch per u n i t  

eeFTort d a t a  are found i n  Appendix 4-H. The biological sumar-ies a l s o  

inc'iude results obtained by boat  electrofishing a t  the DFH s i t e s .  These 

d a t a  are contained i n  Sect ion 3.i.l and Appendix 3-A o f  Volume 3. Boat 

electrofishing effor t  a t  DFH s i t e s  occurred i n  zone 3 o r  i n  the mainstem 

backwater zones (zone 2, zone 6 ,  zone 7 ,  zone 8 ) .  

Desc r i p t i ons  o f  each habitat zone are contained i n  Appendix Table 4-F-1. 

The d i s t r i b ~ l t i o n  o f  zorles a t  a hypothetical s i t e  a t  three different 

- levels o f  mainstem discharge i s  shown i n  Appendix Figure 4-F-1. 

Discussion o f  the h a b i t a t  zone concept i s  presented i n  Sect ion 4-11-2.2. 

References t o  slough heads being open or closed and t h e  presence/absence 

o f  various hydraulic zones are restricted t o  the  two days o u t  af every 

two weeks t h a t  sampling was being conducted a t  the s i t e .  The s lough 

head s t a t u s  and the zone distribution may well have been d i f f e r e n t  

between sampling trips a t  any p a r t i c u l a r  s i t e .  



\slough \ \~ loug h 
3 M O Q ~  h MAONSTEM - Head (Operr) 

3 MAINSTEM BACKWATER A R E A  

5*-FREE-FbOWiNG WATER 

Figure 6e-F-1 H y p o t f ~ e t i c a l  slough w i t h  assocjated tributar:) showing 
i7-ydraul i c  zones present a t  three d i f f e r e n t  levels of 
mainstem discharges. 
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Appendix Table 4-F-1. Description o f  h a b i t a t  zones sampled a t  

Designated F i  sh H a b i t a t  S i t e s  , June t h r o u g h  

September, 1982. 

ZONE 

CODE 
P 

DESCRIPTION 

1 Areas w i t h  a t r i b u t a r y  or groundwater water source, which are no t  

influenced by mainstem stage, and which usual l y  have significant 

surface water velocity. 

2 Areas w i t h  a t r i b u t a r y  o r  groundwater water  source, w h i c h  have no 

appreciable surface water v e l o c i t y  as a result o f  a hydraulic 

barriev created a t  the mouth of a t r ibu ta ry  or slough by mainstem 

stage. 

3 Areas o f  s i g n i f  ican.t surface water ve7oc i t i es ,  primarily 

influenced by mainstem, where t r i b u t a r y  o r  s lough water n i xes  w i t h  

the  mainstem water, 

4 Areas o f  significant surface water velocities, which are located 

i n  a s lough o r  s ide  channel above a t r i b u t a r y  confluence (or i n  a 

slough or s ide  channel where no t r i b u t a r y  i s  present), when the 

slough head i s  open. 



Appendix Table 4-F-1. Desc r i p t i on  o f  h a b i t a t  zones sampled a t  

Designated F i s h  H a b i t a t  S i t e s ,  June t h r o u g h  September, 1982. 

cant  i nued) 

CODE -- DESCRIPTION 

5 Areas of: s i g n i f i c a n t  water  surface v e l o c i t i e s ,  which are located 

i n  s lough o r  s ide channel below a t r i b u t a r y  confluence, when the 

slough head i s  open. 

6 Eackwater a,reas w i t h  no appreciable surface water velocities 

resui t i n g  f rom a hydraul i c  barrier created by mainstem stage, 

which  occur i n  a slough or s ide channel above a t r ibu ta ry  

confluence (or  i n  a slough o r  s ide  channel where no t r i b u t a r y  i s  

present), when the head o f  the s lough i s  open. 

7 Backwater areas wi th  no appreciable surface water velocities 

resulting from a hydraulic barrier created by mainqtem stage, 

which occur i n  a s lough or side channel below a t r ibu ta ry  

confluence, when the head o f  the slough i s  open. 

8 aackwater areas consisting o f  mainstem eddies. 

9 A pool wi th  no appreciable surface water surface velociti 'es, w h i c h  

i s  created by a geomorphological feature o f  a f r ee - f l ow ing  zone o r  

from a hydraulic barrier created by a t r i b u t a r y ;  not  created as a 

result o f  mainstem stage. 



1, Gssse Creek 2 and Side Channel -- 

Goose Creek 2 and % de Channel I s  located a t  WM 73,1 on the east  s ide  of' 

the Susj tna River, approximately 10.9 miles downriver from the Parks 

Highway Bridge (Appendix Plate 4-F-1). The study s i t e  i s  centered 

around the  confluence s f  the n ~ ~ d t h  mcuth o f  Goose Creek and a s ide  

channel of the SusiQna River ,  

The north fork o f  Goose Creek was typically 1 t o  4 f e e t  deep i n  the 

study area and was relatiitely s w i f t  and clear.  The substrate consis ted 

of sand overlying gravel i n  the lower reaches o f  the area and grades 

i n t o  gravel i n  the  upper reaches. A log  and debris jam wedged across 

the  mouth of the creek created a small cascading water f a l l  w h i c h  was 

present dur ing  the e n t i r e  1982 summer f ie ld season. A large sand de l t a  

had been deposi ted i n  the s ide channel a t  the south o f  the t r i b u t a r y .  

The side channel has a low g r a d f e n t  i n  the study area (abou t  1600 f e e t ) .  

The steep south banks are covered w i t h  sparse emergent and overhanging 

r ipar ian  vegetation. Mud banks on the nor th  s ide  o f  the chanr~el foster 

sparse vegetation and i n d i c a t e  the scouring e f f e c t s  o f  wate r  and i c e  a t  

h igh  mainstem flows. 

Wvdraulic Condit ions 

The mainstem discharges (water surface elevations) observed i n  the  s i de  

channel a t  t h i s  h a b i t a t  location were h i g h e r  i n  June and July than i n  

August and September (Appendix Table 4- f -2) .  The h ighes t  mainstem 
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discharge recorded a t  the Parks Highway Bridge d u r i n g  biological 

sampling o f  this s i t e  was 72,000 c f s  i n  l a t e  July. The lowest mainstem 

d i  scharge observed was 33,900 c f  s dur ing l a t e  September. 

The head o f  the s ide channel was breached (open) t o  t h e  conveyance o f  

mainstem water i n t o  the s ide  channel a t  mainstem discharges exceeding 

34,000 cfs. The head was n o t  foutld completely closed u n t i l  the la::e 

September sampl i ng tri p. 

The  water. i n  the side channel above the mouth s f  Goose Creek was t u r b i d  

until l a t e  September and a heterogeneous m i x t u r e  of t u r b i d  mainstem and 

clear t r i b u t a r y  water was often distinguishable i n  the  side channel 

below the mouth s f  Goose Creek. 

On September 13 (mai nstem discharge o f  35,400 c f s )  hydraul i c  conditions 

had changed substantially compared t o  previous observat ions as mainstem 

stage no longer regulated water surface elevations i n  the s ide  channel 

above the mouth o f  the t r i b u t a r y .  

The greatest area o f  backwater observed i n  the s ide  channel above the 

t r i b u t a r y  confluence zone 6 )  occurred when the mafnstem f l o w s  were 

about 39,000 c f s .  A t  greater mainstem discharges, the surface avvea o f  

t h i s  backwater area was decreased; the smallest backwater (zone 6) 

surface area was observed d u r i n g  mainstem f l ows  around 72,000 c f s .  T h i s  

relationship resulted from t h e  increasing velocities imparted t o  "Le 

waters i n  this  area as increasing discharges raise the volume o f  water 

breaching the head o f  the s ide  channel. 



Conversely, the surface area and elevat ion o f  the low veloci ty backwater 

area located i n  t h e  s ide  channel below the t r i b u t a r y  mouth (zone 7 )  was 

greatest dur ing  h igh  mainstem flows and steadily decreased w i t h  a 

lowering mainstem, u n t i l  around 39,000 c f s  when zane 7 was lost  t o  free 

f lowing t r i b u t a r y  condi t ion.  

Thus, the  water surface areas, zone boundaries,  and water q u a l i t y  

changed dramatically i n  the hydraulic zones o f  the s ide  channel located 

above and below the t r ibu ta ry  as the head o f  the s ide  channel regulated 

f l ows  into the area. The backwater area (zone 6 above the t r i b u t a r y  

changed t o  a zero velocity slackwater area (zone 9 )  as the head 

dewatered, forming a pool type area r e s u l t i n g  f rom channel morphology. 

The wate r  cleared i n  this area (zone 9 due t o  the settling o f  suspended 

s i l t .  The free-flowing area (zone 4 )  a l so  disappeared.  The lower zone 

boundary o f  the t r i b u t a r y  (zone 1) w h i c h  was a t  the  log j am d u r i n g  high 

mainstem f l ows ,  moved dowil t h e  s ide channel t o  the confluence o f  the 

sidechannel w f  t h  the  mainstem river a t  t h i s  time. 

Other H a b i t a t  Ch3racterSstics 

The drainage area o f  Goose Creek i s  approximately 12 square m i l e s .  

Goose Creek was clear throughout the summer sampling season except 

d u r i n g  per iods  o f  precipi ta t ion  when the water levels rose and the 

t r i b u t a r y  became discolored due t o  increased sediment loads.  Mean 

t u r b i d i t y  levels o f  the t r i b u t a r y  were 8.3 NTU. The mean wate r  

temperature for  t h e  t r i b u t a r y  dur ing the  season wa 8.5'C. Highest  

t r i b u t a r y  water temperature o f  11.6"C was found i n  ear ly  July and the 



lowest t r i b u t a r y  w a t e r  temperature of 4.T°C was recorded d u r i n g  l a t e  

September. The nor th  fork  o f  Goose Creek i s  15 t o  25 f e e t  wide and had 

a mean velocity o f  1.6 f t / sec .  

A mean water temperature o f  10.4'C was found i n  the s ide  channel dura ing  

the t ime  the s ide  channel head was open. The h ighes t  water temperatures 

of 12.8'C was found i n  l a t e  June and the  lowest water temperature o f  

8.0°C was found i n  ea r ly  June. The s ide  channel above the geographic 

mouth had mainstem chemical and t u r b i d i t y  c h a r a c t ~ r i s t i c s  d u r i n g  the 

period the slough head was open. A clearwater plume eslended frorn the  

. t r i b u t a r y  geographic mouth t o  the mainstem along the  s ide  channel. The 

mean t u r b i d i t y  level recorded i n  the side c d u r i n g  the  per?nrl *:he 

slough head was open was 87 NTU. 

The water temperature ( t r ibu ta ry  water p r i m a r i  l y )  in the s i dechannel was 

5.5"C during l a t e  September when the slough head was closed. A mean 

tu rb id i ty  level o f  36 NTU taken d u r i n g  t h i s  period showed a significant 

decrease over previous sampling periods.  

The mainstem mix ing area (zone 3 )  area a1 so exhibited changes throughout  

the sampling season. Water temperatures recorded i n  zone 3 d u r i n g  ear ly  

and l a t e  September were 6 -5 °C  and 5.IaC, respectively. T u r b i d i t y  levels 

recorded fo r  the same periods are 26 NTU and 19 NTU, respectively. 

Water temperatures and t u r b i d i t y  levels showed a progressive decline. 

Subst ra te  types var ied t h r o u g h o u t   ti:^ s i t e .  The t r i b u t a r y  had a base 

subs t ra te  composed predominantly o f  gravel. Suspended sands ca r r igd  by 
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the t r i b u t a r y  were continually deposited, s h i f t i n g  over  the sutkstra"ce. 

A t  the geographic confluence o f  the side chanrtel and t r i b u t a r y ,  a l a rge  

deposi? o f  sand was continually observed, f l u c t u a t i n g  i n  sine frsm 20 t o  

40 ft. The side channel above the geographfc mouth  had a substrate 

predorni~antly composed o f  s i l t  deposited from the  mainstem. The s ide 

channel below the geographic mouth  and the mainstem had a, sub. t r a t e  o f  

rubb le  and cobble, 

The t r ibu ta ry ,  sjde channel and mainstem areas provided good h a b i t a t  for 

resident and juveni l e salmon species. Emergent vegetation was abundact 

throughout  the side channel and  t r i b u t a r y .  isetum (horsetai 1 

found i n  ab~l idance throughout  the side channel above the ! j e~g rapR i  c 

mouth and was utilized for  cover by f ~ y .  Emergent sedges were: abundant  

+hrcughout the t r ibutarqy and present along the margins o f  the 

sidechannel and mainstem. Grasses were abundan t  a long the banlts  o f  the 

sidechannel, t r i b u t a r y  and mainstem. Overhanging trees and shtSubs were 

abundact alcng the backs of the t r i b u t a r y ,  mainstem and the sout:h margin 

QP the side channel, 

Other forms o f  cover were provi jJ-d throughout  t h i s  s i t e ,  Deadfa'ils were 

abundant  th roughou t  the t r i  butak-y ly, mainstem and s ide  channel. I tndercut 

banks provided good cover i n  the  t r i b u t a r y ,  especially when covered with  

sedges and grasses. Undercut banks were sparse i n  the s ide c h a n ~ ~ e l  and 

mainstsm. T u r b i d i t y  levels created cover i n  the ~ a i n s t e m  a n d  s ide  

channel when the slough head was open. 



Chinook and chum salmon juveniles were abundant  a t  t h i s  s i t e  i n  zone 2 

and i n  zone 7 ,  the area o f  the s ide  channel below the creek mouth. 

Adults of bo th  species spawn in the creek. Chum juveniles were ilot 

captured af ter  la te  June and only a few chinook juveniles were captured 

af ter  e a r l y  August. 

Juvenile round whitefish and both juvenile and a d u l t  longnose suckers 

were frequently captured i n  the s ide  channel +. E u r b o l  were caught regu- 

- l a r l y  i n  zone 3. 



b ih i t e f i sh  Slough (RM 78.7) i s  located on the west s i d e  o f  the  Sus i tna 

River ,  below the Parks Highway Bridge Appendix PI a te  4-F-2 The study 

area consisted o f  a large branched upland slough whose head 1% ne ie r  

open t o  mainstem flaws. The morphology of the slough consisted o f  a 

channel w i t h  a F l a t  g r ad i en t  and gen t l e  s l op ing  mud banks, which 

steepened a t  the elevations o f  the h ighest  mainstem f l o w s .  

The primar,~ source o f  water f o r  the slough was supplied f rom surface 

r u n o f f  o r i g i n a t i n g  i n  a muskeg. The water i n  the slough appeared opaque 

brown in c o l o ~  and was warmer t h a n  the mainstem water. Water depths 

ranged between approximately 2 and 8 f e e t  depending on the  mainstem 

el evatisn, 

The mainstem discharges (water surface elevations) observed a t  th i s  

h a b i t a t  location were higher in late  June and Ju ly ,  t h a n  i n  August and 

September (Appendix Table 4-F-3). The highest mainstem discharge 

recorded a t  the Parks Highway Bridge d u r i n g  biological sampling a t  t h i s  

s i t e  war 72,000 c f s  i n  l a t e  July. The lowest mainstem discharge 

observed was a t  33,900 c f s  dur ing l a t e  September. 

Two hydraulic zones were present a t  this s i t e ;  the backwater area 

created by the mainstem (zone 2 )  and a h i g h  velocity mainstem m i x i n g  

area (zone 3 ) .  The range o f  mainstem discharges observed had no 







s i g n i f i c a n " c f f e e t  ton the p o s i t i o n  o f  the  boundary between the twc zones 

located a t  the  slough's mouth. 

The elevation and the  surface area a f  the  backwater area i n  t he  slough 

(zone 2 )  decreased dramatical l y  as mainstem discharges decreased between 

72,Q00 c f s  and 33,900 c f s  (Appendix P l a t e  4-F-3, Appendix Figure 4-F-2). 

Other H a b i t a t  Cha~acteristics 

The drainage area fo r  Whitefish Slough is  approximately s i x  squave 

m i l e s .  Primary water sources for  the slouuh originate from runoff of 

surrounding bogs and small lakes. Secondary water sources o r i g i n a t e  

from ground water, spr ings  and surface runoff .  T a n n i n s  generated f rom 

vege ta t i ve  d e t r i t u s  d iscolored the slough and reduced v i s ib i l  i t y  so t h a t  

the substrate could not be seen (typical slough depth 2 t o  8 f e e t ) .  An 

average t u r b i d i t y  l e v e l  o f  3.6 NTU was recorded f o r  t h e  slough 

throughout the season. A h i g h  t u r b i d i t y  level recorded dur inq early 

September 4.2 NTU, w h i l e  the  lowest d u r i n g  l a t e  September indicated a 

comparative reading o+ 2.6 NTU, The average water  temperature fo r '  the 

slough d u r i n g  the  sampl ing season was 12.8'C. H ighes t  water temperature 

o f  1 6 . 4 O C  was f ound  dur ing  l a t e  July and a low water temperature o f  

6.I0C was recorded d u r i n g  1 a t e  September. 

blainstem m ix i ng  areas (zone 3)  associated w i t h  k l h i t e f i s k  Slough 

exhibited changes i n  water temperatures and t l i rh id i  t y  level s t h roughou t  

the sampling season. The average w a t e r  temperature f o r  the n~ainstem was 

82°C d u r i n g  the sampling seasan. A h igh w a t e r  temperature o f  1 0 . 2 O C  



Whitef ish Slough (RM 78.7) i n  early August. Discharge a t  USGS gaging 
s t a t i on  a t  Sunshine recorded a t  47,900 c f s .  

Whitefish Slough (RM 78.7) i n  l a t e  September. Discharge a t  USGS 
g a g i n g  s t a t i on  a t  Sunshine recorded a t  33,900 c f s .  

Appendix P l  a te  4-F-3. tlydraul i c  chaliies a t  a designated f i sh i ~ a b i  t a t  
s i t e  causeu by fluctuations i n  the discharge 
o f  the mainstem Susi tna River. 
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was found dur ing  l a te  July  and a low temperature o f  4.S0C was recorded 

du r ing  l a t e  September. An average t u r b i d i t y  level o f  77 NTU was 

recorded f a r  the mainstem (zone 31, but t u r b i d i t y  ranged f rom 16 NTU 

dur ing ear ly  June t a  146 NTU i n  ea r ly  July. 

The nnainstem mixing area and the slough had d i f f e r e n t  substrates. The 

dom-inant substrate o f  the slough was composed o f  s i l t .  Rubble and 

cobble :gere predominant throughout the  mainstern. 

! jabi ta t  availability tyin Wh i te f i sh  Slough was g r e a t l y  a f f e c t e d  by Cluc- 

t u a t i o n s  o f  nlainstem discharge. AbundanMt cover i n  the f a rm  oiE 

overhanging vegeta t ion ,  deadfa1 1 s, emergent grasses and t u r b i d i t y  were 

present a t  high mainstem discharges d u r i n g  June and July .  Dewatering o f  

the slough du r ing  low discharges i n  l a t e  August and l a te  September 

drastically reduced the availability o f  this cover so t h a t  t u r b i d i t y  was 

t he  only available form o f  cover  remaining. 

Emergent and overhanging vegetation were found  i n  abundance a long  the 

margins o f  the slough and mainstem. m f horsetai 1 )  grbew i n  the 

shallow margins o f  these areas. Sedges ( p a r t i c u l a r l y  those o f  the Genus 

Carex) were abundan t  throughout the s l o u g h  and pro i~ ided  cover a s  --- 
overhanging and emergent vegetat ion.  Emergent and overhang ing  

vegeta t ion ,  deadfalls and  undercut banks  were not  a v a i l a b l e  i n  l a t e  

August a ; ~ d  l a te  September when water levels rrere low. 

Turbidity levels i n  the mainstem and s lough  were h i g h  t h r o u g h o u t  most o f  

the season, providing cover .  Pools and eddies were present  a io f ig  the  



bank of the zone 3 area i n  the mainstem, p r o v i d i n g  additional h a b i t z t  

f o r  the resident and juvenile anadromous species. 

Catches were generally low a t  t h i s  s i t e  w i t h  the exception o f  chinook 

juveniles i n  l a t e  June s i t e  was n o t  sampled i n  ear ly  June 

Threespine s t i c k l e b a c k s  were abundant i n  August. Burbot were frequently 

captured from mid-August t o  mid-September. 



Rabideux Creek and Slough i s  located a t  RM 83*1, O a 9  miles below the 

?arks Highway Bridge Appendix Plate 4-F-4 The study area was very 

large, extending over 1.25 miles between the Susitna ard  a marsk~y meadow 

located immediately above t he  s i t e  o f  a rormer road crossing the creek, 

Tributary wate r  enters a one-third mile long lake-*] i ke area after 

passing the road then e x i t s  through a sandy bottomed channel which 

slowly c.?ens over a one-half  mile reach t o  jo in  the S u s i t n a .  Two 

different sloughs,  ~ h i c h  convey mainstem water a t  t he  ; l igher discharges, 

enter the lower one-ha1 f m i l e  reach, 

The mainsten discharges (water surface elevations observed a t  this  

habitat location were greater i n  June and July  t h a n  i n  Augus t  or 

September. The highest  mai nstem discharges leecorded a t  the Parks 

Highway Bridge an those days when biological sampling occurred was a t  

71,700 c f s  i n  l a t e  June. The lowest discharge when biological sampling 

occurred was a t  33,400 c f s  was recorded i n  l a te  September 

Table 4-F-4). 

A t  h i g h  mainstem discharges the  lower port ion o f  this s i t e  can be viewed 

as  two separate and independent slotrghs t ha t  converged i n t o  one s lough  

channel a t  two po in ts  located below t h ~  mouth  o f  the t r i h u t a ~ y .  The 

conveydnce o f  mainstem water over the  control  1 i ng stream bed e l e v a t i o n s  

a t  the heads o f  the two sloughs occurred i n  June and l a te  Ju ly ,  d u r i n g  


















































































































































































































































































































































































































































