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Th i s  chapter reports the h a b i t a t  characteristics assoc ia ted  w i t h  

eulachon C ] spawnin<l i n  the lower 

Susitna River. Eulachon are an anadromous member of the smelt family. 

Surveys conducted d u r i n g  1982 by the Alaska Department c f  F ish  and Game 

!-1DF&G 1983a, 1983b confirmed previous reports (Morrow 1980, Lee et .  

t h a t  th is  smelt utilizes the lower Susitna River basin fo r  

spawning. These surveys included prel i m i  nary investigatior ; o f  t h e  

extent and t iming o f  the elrlactlon r u n  in the Sus i tna  River and o f  the 

various h a b i t a t  and envi ronmental parameters associated w i t h  the 

eulachon spawning run. Results o f  these 1982 surveys indicated t h a t  two 

runs o f  eulachon u t i l  iming the Susi tna  River for  spawning. I t  was a l so  

determined t h a t  eulachon are probably the most abundant species o f  f i s h  

i n  the Susi tna  River drainage with spawning occurring over a broad range 

of condi t ions i n  mainstem hab i t a t s .  Speci f ic  f i n d i n g s  o f  the 1982 

surveys are summarized in the P Basic 

ADF&G 1983a, 1983b 

Post project changes associated w i th  the development and operation o f  

the Susi tna Hydroel ectri c Project may have impacts on the a d  achon 

spawning r u n  ente r ing  the Susi t n a  River and on the h a b i t a t s  utilized by 

eulachon for  spawning. Two of the . ia jnr  changes expected include 

decreased discharge f l  owr and i ncreased water temperatlures dur ing  the 

period o f  the eulaehan spawning r un  Studies t o  determine 



the re1 ationship o f  preproject discharge and temperature relat ionships  

t o  spawning were initiated i n  1982 and continued in 1983 t o  enable o ther  

project participants t o  evaluate post project impacts. 

1.2 Object ives 

Special ob jec t i ve  a f  the 1983 evaluation o f  the eulachon spawning run in 

the lower Susitna River were conducted t o  further: 

1. Oetermine the ex ten t ,  t i m i n g ,  and rtumbers o f  the spawning runs 

o f  evlachon i n  the Susitna River; 

2 .  I den t i f y  h a b i t a t s  utilized by eulachon f o r  spawning; 

3. Determine the h a b i t a t  and envi ronmental parametiers asroci a ted 

w i t h  eulachon spawning; 

4. Monitor mai nstem stage and surface water temperatures 

associated w i t h  the t i m i n g ,  movement, and spawning of 

eulachon; and 

5. Determine whether s i m i  l a r  physical h a b i t a t  condit ions m i g h t  

exist under varied mainstem flow regimes -to suppart impact and 

m i  t i g a t i o n  assessments by o ther  project personnel. 

The f i r s t  and second objectives were addressed by the Adult Anadromous 

F i s h  Studfes section and results are presented in Report I o f  this 



report series Barrett, Thompson, and Wick 1984). The second t h rough  

f i f t h  objectives were addressed by the aquatic Habitat  and Instream Flow 

Studies section and results a r e  presented below. 



2,: S i t e  Selection 

Dig nets and boat mounted electrofishing gear were used t o  iden t i f y  

s i t e s  u t i l  ized by eulachon for  spawning. Capture s i t e s  were not assumed 

t o  be spawning s i t e s  unless the fol low3 ng cl-i teria were met: 

1, A single sampling effort  a t  the catch s i t e  produced a t  least 

25 eulachon; 

2. At least one male eulachon, one pre-spawning conidi t i o n  female, 

and ei ther  one spawning o r  post-spawni ng condi t i  [on femal e were 

captured i n  a single sa~pling effort a t  a catch s i  ce; and, 

3. A l l  eulachon captured a t  the catch s i t e  were i n  a vigorous 

f ree-swimmi ng condi ti on. 

These cri"ceria were modified from those used in the 1982 ADF&G study 

ADF&G 1983b). The basis f o r  implementing these criteria can be found 

i n  the ABF&G FY84 Basic Data -- Volume 2 (ADF&G 1983a). 

Twenty spawni ng s i  l e s  , representative of the spawni arg s i t e s  i den t i f i ed ,  

were t h e n  selected f o r  evaluation o f  utilized panning habi ta t .  Stud ies  

were scheduled to coincide w i t h  t h e  second r u n  between 1982 

investigations indicated this war the most advantageous period -for 

sanpl i ng . 



2 . 2  Field Data Collection 

To determine kabi t a t  and envi ronmentaf parameters associated wf t h  

eulachon spawni ng , habi t a t  surveys were conducted a t  the 20 eu'tachon 

spawning s i t e s  selected fo r  study. The procedures followed in each 

h a b i t a t  survey consisted of:  

1. The spawning s i t e  was assigned a sample number and the river 

Ry) , geographic code GCf , and tinge and date of sampl i n g  

were ds teni  ned and ~ecorded; 

2.  A map o f  the s i t e  was drawn depic t ing the general hab i ta t  

characteristics o f  the s i te  and areas o f  sampling and 

measurements ; 

3. A qua1 i t a t i v e  desr,ription of the general h a b i t a t  

characteristics o f  the s i t e  and the sampling methods and gear 

used was recorded; 

4. The typical  substrate composition o f  the s i t e  was visually 

delewined us ing  methods described i n  the Phase TI Procedures 

Manual (ADF&G 1382) and reco~ded: 

5. Representative measurements of t h e  f o l  lowing water qua1 i ty 

variables were collected at each s i t e  using procedures 

described i n  the JADF&G 198% 

surface water temperature, pH, dissolved oxygen, and specific 

conductance ; 



6 .  A sampling g r i d  for  the collection o f  water depth  and ve loc i ty  

data  was developed based on described i n  the - FY84 

7 .  Water depth and v e l o c i t y  data were collected and recorded. 

8 -  Representative photographs o f  the s i t e  were taken. ( A  

complete set  o f  photographs are on f i l e  a t  the ADF&G Su Hydro 

o f f i c e  , 2207 Spenard Road, Anchorage, A1 as ka 99503 

" J  determine surface water temperatures associated w i  t h  eulachon 

spawning runs, a Peabody-Ryan madel 2-90 themagraph was placed along 

the eas t  bank o f  the Susitna River a t  RM 4.5. Peabody-Ryan themagraphs 

continuously monitor and record surface water temperaturels. From these 

continuous records, da i  1 y mean temperatures were calcula t~ed as the mean 

of four ,  6-hour, p o i n t  temperature readings. 

To determine mainstem Susirna River discharges associa",d wwith eulachon 

,pawni ny runs, provi s i  anal discharge data U. S. Geological Survey, USGS, 

1983 provisional data f o r  the Susitna giver a t  Susitna S t a t i o n  was 

obtained f rom the USGS. These data  were converted t o  mean daily 

discharge readi ngs . 

A representative sub-sam~le of the surveyed spawning si i tes was chosen 

for  further study t o  determine whether similar su i t ab le  physical h a b i t a t  

conditions t h a t  were pt-esen* a t  the; time o f  spawning a l i g h t  e x i s t  a t  

different mainstem discharges. A t  raci~ study si te selected For Further 

study, two representative transects were selected fo r  streambask/ 
- 



streambed surveys. Headpins were establ i shed a t  a point sufficiently 

above the high water ma, ks on each transect. These headpins were then 

referenced t o  a benchmark (BM w i t h  an assume8 e leva t ion  o f  f06,80 feet ,  

Streambank/streambed prof i l es were then surveyed using the bas3 c 

techniques of differential leveling. The substrate composition along 

each transect was a l s o  deeermined and secsrded, Water surface e leva t ion  

and distance t o  water's edge from headpin a t  each transect a t  the time 

of spawning were determined and recorded. A representative number of 

water dep th  and velocities measurements were t h e n  o b t a ~  ned along each 

transect and recorded. The mai nstem discharge associated w i  t h  these 

measurements was 1 ater  obtained and incorporated w i  t h  these data .  

Addi ti anal measurements of water surface elevation, distance to water's 

edge from headpin, and watcr d e p t h  and velocity along each transect were 

la ter  obtained a t  d i f f e r e n t  levels o f  mainstem discharge. 



3,0 RESULTS -- 

Spawning h a b i t a t  surveys were conducted a t  20 s i tes  between RM 10 and 

RM 20 dur!ng the second two eulachan runs exist i n  the Susitna River, 

see Report #I this report series 1983 eulachon spawning run (Table 

Maps o f  each surveyed eulachon spawning s i t e  surveyed depicting 

the general habi ta t  characteristics of  the s i t e  and areas o f  measurement 

and sampling are presented in Appendix Figures 11-A-wl abd 11-A-20. 

Representat ive measurements o f  water qua1 i t y  surf  ace water temperature, 

pH, speci f i c conductance, and d i  ssolved oxygen COP 1ect:ed ad %ack 

surveyed spawning s i t e  a t  the time o f  spawning are summarized i n  Table 2 

and Figures 11-1 and 11-2. The means and ranges o f  instantaneous water 

d e p t h s  and v e l o c i t i e s  measured a t  the time of eulachon spawning a t  each 

s i t e  are summarized i n  Table 11-3 and Figure 11-3. The general 

substrate composition observed a t  the t ime o f  spawning a t  each s i t e  i s  

presented i n  Figure 11-4. 

l o  compare t he  mainstem surface water temperatures and discharges 

associated w i t h  the movement patterns and t im ing  o f  spawning o f  

eulachon, average dai 1 y surface water temperature c.f the mainstem 

Susitna River a t  RM 4.65 and mean dai ly  discharge o f  mainstem Susitna 

River a t  Susitna Sta t ion  USGS 1983 provisional data  were plot ted w j  t h  
Q 

catch per u n i t  effort. see Barrett ,  Thompson and Wick, 1984) f o r  the 

g i l l  net s e t s  a t  high t i d e s  May 10 th rough  June 8, 1983. These data  are 

presented i n  Figure 11-5. 



Table 11-1. S i tes  and dates a t  which  eulachon spawning h a b j t a t  surveys 
were conducted: May 23-26, 1983. . 

~ S i t e  River Mile - Date 



Table 11-2. Instantaneous measurements o f  water qua1 i t y  variables co i  lected 
a t  s i t e s  a t  which  eulachan sp-awning hab i t a t  surveys were 
conducteij an dates f i e l d  surveys were performed: May 23-26, 1983. 

mean:: 823 6,9 98 8,s 





S A M P L I N G  SITE N U M B E R  

S A M P L I N G  SITE N U M B E R  

Instantaneous measurements of pH and s p e c i f i c  
conductance cof lected a t  s i  tb2s a t  w h i c h  eulachon 
spawni ng hab i  t a t  surveys were conducted on dates  
f i e 1  d surveys were performed: May 23-26, 1983. 



Table 11-3. Ranges, means ( x  and s tandard  deviations ( s )  of 
instantaneous water depths  apd v e l o c i t i e s  a t  si tes a t  wh ich  
spawning a t  h a b i t a t  surveys were conducted oi l  dates f i e l d  
surveys were performed: May 23-26, 1983. 

Mai nstem 1 

Di scharge 
S i t e  
P 

Date 

Overal I .  range: 

mean d a i l y  mainstem discharge a t  t he  USGS Susi tna S ta t ion  gaging s t a t i o n  
USGS, provisional da t a )  



SAMPLING Slf E NUMBER 

Means and ranges o f  water depths and v e l o c i t i e s  a t  . 
s i t e s  a t  which eulachon spawning h a b i t a t  surveys 
were conducted on dates f i e l d  surveys were 
performed: May 23-26, 1983. * 

-' ----- - -- -. . . 
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SA- S A N D  
0 8 - G R A V E L  
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Compositions o f  substrates a t  s i t e s  a t  w h i c h  
eul achon spawning h a b i t a t  survej.5 were conducted on 
dates f i e l d  surveys were performed: May 2 3 - 2 6 ,  
1983,. 



M AV -- J U N E  

Provisional m a i n s t e m  discharge o f  the  Susitna R i v e r  
USGS provisional d a t a )  a t  S u s i t n a  S t a t i o n  and 
a i l y  mean surface water temperature o f  t h e  S u s i t n a  

R i v e r  a t  RM 4 . 5  compared a t  c a t c h  Per u n i t  e f f o r t  
f a r  the g i l l  net s e t  a t  RM 5.0: see Report of 
t h i s  report se r i e s )  May 11-June 1 4 ,  1983. " ._X_~-.'-_-" - I 

. - - " --..., 



To determine water depths and v e l o c i t i e s  u t i  1 i z e d  and preferred f a r  spzwning , 

frequency distributions o f  measured instantanedus water depths and vel t rc i l ies  

wer? ::constructed. Frequency d is t r i bu t ions  o f  i nstantaneaus water depths 

measured a t  sr'tes a t  which spawning habitat  surveys were conducted during 

1983 are compared t o  those developed from 1982 data ADF&G f983b i n  Figures 

Ib-63 and 11-.61b. The 1982 and 1983 data wespe comb-ined t o  fom an overall 

data  base f o r  the years 1982 th rough  1983 i n  Figure 11-6c. Flkequency 

d i%t r i  b u t t  00% of -m" wstantaneous water vel oci t ies measured a t  s'i Q ~ ? s  z i t  wh ich  

spawning h a b i t a t  surveys were conducted d u r i n g  1983 are compared t o  those 

developed from 1982 da ta  ADF&G 1983b ir! F igure  11-7a and 11-7b. The 198? 

and 1983 data were combined t o  form an overall data base f ~ r  the years 1982 

t h r o u g h  1983 in Figure ll-7c. 

A representative sub-sample o f  the surveyed eulachon spawning s i 1 . e ~  were 

chosen for f u r t h e y  study (Table '11-4 t o  determine whether physilcai habi t a t  

condit ions similar t o  those t h a t  were present a t  the t i m e  o ~ f  6:ulachon 

spawning m i g h t  e x f s t  under different mainstem flog condit ions.  A t  each o f  

these s i t e s ,  survey data were collected along two s t u d y  transects t o  de-~e'op 

streambank/streambed prof i  1 es. These prof i 1es are presented i n  Al,pendix 

Figures 11-A-21 through :I-4-26. Water surface elevations were obtained on 

each transece when spawning occurred and during subsequent visits t o  

determine the e f f ec t  o f  d i f ferent  mainstem discharge levels on wa,ter surface 

levels a t  each cross section. These data  are provided as inser-1: tab: es in 

each appendix  figure. Measurements o f  instantaneous water depth:; and 

v e l o c i t i e s  were a l s o  ~btained a t  the time of eulachon spawning dt each study 

s i t e  selected fo r  further study. Frequency d i r t r i  b u t i  ons o f  these 

instantaneous water depths and velocities obtained a t  the ttme o f  spawni~qg a t  



W A X E R  DEPTH Cft 1 

WATER QEB W ( f ~ $  

Frequency d i s t r i b u t i o n s  cf instantaneous water 
depths measured a t  s i t e s  ahwhich eulachon spawning 
habi ta t  surveys were condvcked dur ing  19C2 
1983(8). These d a t a  have been combined t o  
frequency distribution f o r  the 1982 and 1583 data  
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WATER VEfmQ6iTY 4f %dt69cI 

frrqcency d i  b u t i  onr o f  i ns tanf aneovs water 
veloci t $es measured a t  s i t e s  a t  which ealakhon 
spawning habi tax  survetts were conducted d u r i n g  
1982(A) and 1983fB). These da ta  were combined t o  
form a frequency distributio~ f o r  the 1982 and 1983 

-rta k ~ ~ ~ b a a ~ r  - { C\. I - - 



Table 11-3. Eulachon spawning study s i t e s  selected fo r  further study. 



% W A W SECT WTA 
A- OCliP. t, 9 983 
a- asem. 7 ,  ~t ses 
6- 4ikDkaE is, OBBt 
8- JUNE - 8 ,  d @ I B  

WATER D E P T H  ( f e e t )  , n = 22 

W A T E R  VELOCITY $ C t P a e s Z , ~ ~ 2 t  

Frequency distributions of ' instantaneous water 
and velaci ties obtained a t  the t ime 

o f  eulachon spawning a t  the eulachon spawning study 
s i t e  a t  RM 12.8. Ranges and means o f  instantaneous 
water d e p t h s  and velocities measured along s tudy  
transects d u r i n g  subsequent vis i ts  are a1 so shown. 



TRANSECT DATA 
A- OCX 7, tggiaa 
I- SEPXI, 10@1 
C- dU#B Id, 99BJi 
€3- JUNE ia, isS@Ji 

W A T E R  DEPTH { f ee t ) ,  a =  22 

WATER VELBC1TY bft/o@c), ns 22 

Frequency distributions of instantaneous water 
and velsci t ies obtained a t  the t ime  

o f  oulachon spawni ng a t  the eula~hon spawning study 
s i t e  a t  RM 15.2. Ranges and means of ins*tantaneous 
water depths  and velocities measured along study 
transects du r ing  subsequent v i s i t s  are also shown. 



WATER DEPTH ( f @ @ t ) ,  a = 27 

WATER VELOCIITY [ f t /~@e)$  a;t = 27 

Frequency d i  s t r i  bur inns  of instantaneous water 
and vel oc3 t i e s  obtained a t  the t ime  

o f  achon spawni ng a t  the eulachon spawning study 
s i t e  a t  RM 23.0.  Ranges and means of instiintaneous 
water d e p t h s  and veloti  t i e 3  measured along study 
t ransects  dur ing  subsequent visits  are a lso  shown, 



WATER DEPTH Qfaet), n = 33 

WATER VELOCDTY f f f /g@@%, 8 = 33 

Frequency distributions o f  instantaneous w a t e r  
d e p t h s  ( A )  and velocities ( 8 )  obtained a t  the time 
of eul achon spawning a t  t he  eulachon spawni rg study 
s i t e  a t  RM 23,L. Ranges and means o f  instantaneous 
water depths  and velocities measured along study 
transects d u r i n g  subsequent v i s i t s  are a lso  shown. 



TRAMSECT W'$il& 
A" OCT* 7 ,  #91@S 
I- SEPT. '8, MO@3 
Q- d@NE ha, 89@1 
D JUNE 8 ,  OO@3 

WATER VELOCITY (#9).secf ,n@21 

y d i  s tri b u t i o n s  o f  instantaneous water 
and velocities 8)  obtained a t  the time 

o f  eul achon spawni ng a t  the eul achoo spawni ng study 
s i t e  a t  RM 36.5. Ranges and means of' instantaneous 
water  d e p t h s  and velocities measured along s tudy 
transectfi d u r i n g  subseauent v i s i t s  are a1 so shown. 



these s i t e s  are presented in Figures 11-8 t h r o u g h  11-12. A d d i t i ~ n a l  

instantaneous water depth and velocity measurements were collected along 

study transects during subsequent sampl ings a t  different ma1 nstem 

discharge levels. Ranges and means o f  instantaneous water depths and 

v e l o c i t i e s  obtained during subsequent sampl ings are a1 so presented on 

Figures 11-8 2hrough 11-12. 



4,0 DISCUSSION 
w 

Based on I982 ADFI%G 1983a and 1983 (Report #I o f  t h i s  report series 

da ta  a t  gillnet s e t s  i n  the $idally influenced zone o f  the mouth of the 

Susi tna  River, eulachon begin their  spawning mig ra t i on  i n t o  the Susi tna R i v e r  

d u r i n g  ear ly  t o  mid May. The earliest capture o f  eulachan dur ing  1982 and 

1983 occurred on May 16 and May 11, respectively. Because both these dates 

correspond t o  the f i r s t  sampling e f f o r t  f a r  each year,  the actual dates o f  

the begi nni ng of the spawning migration actual 1 y precede t h e s ~  dates. 

Earlier sampling b o t h  years was precluded due t o  river i c e  condi t ions.  

The 1982 and 1983 catch da ta  a l s o  show t h a t  two runs of eulachon, use the 

Susi tna  River f o r  spawning. During b o t h  years, the second o r  l a te r  run was 

larger t h a n  the f i r s t  o r  earlier run. During 1982, the first: run occurred 

from approximately May 16 t o  May 30 w i t h  the second r u n  occurring f rom June 1 

t o  June 8. T h i s  compares w i t h  1983 d a t a  which shows the two ieuns occurring 

earlier, w i t h  the f i r s t  r u n  l a s t i ng  from approximately May 10 t o  May 18 and 

the second from May 19 t o  June 6. The reason f o r  the differences i n  the 

t i m i n g  o f  the runs between 1982 and 1983 may be 1 inked t o  the surface water 

temperature of the mainstem S u s i t n a  River. Dur ing  1983, the surface water 

temperature of the matnrtem warmed faster t h a n  i t  d i d  duriiqg 1982. For 

example, the surface water temperature o f  the mainstem d id  not reach 6'C 

u n t i  1 May 29 i n  1982 while i n  1983 i t  reached 6'C on May 21. However, there 

appears t o  be no d e f i n i t e  correlation between the t i m i n g  o f  the eulachon 

spawning runs entering t he  Susitna R ive r  w i th  either mainstem discharge o r  

surf ace water temperature Figore 11-5 



During 1983, eulachon were observed f rom the mouth o f  the Susitna R ive r  

(RM 0) to a p o i n t  upstream on the east  channel o f  the Susi tna  River to 

RM 50,3. This compares t o  1982 f indings which showed an upstream 1 i m i t  o f  

migration t o  RM 49.5 ADF&G 1983a 

Eulachon utilized the majority o f  the mainstem Susitna River  and i t s  

associated side channels fo r  passage and spawning during b o t h  1982 and 1983. 

However, as in 1982, eulachon d id  no t  u t i  1 i z e  the clear water tributaries 

upstream o f  the confluence zones for either passage of spawning. The reasons 

f o r  this are presently unknown, however, di f ferences in t u r b i d i t y  and 

temperature between the tributaries and mainstem may be partially 

responsible. 

During both 1982 and 1983, eulachon were seldom observed in areas o f  low 

water vel oc i  ty less than 0.3 feet/recond), backwater, o r  eddy hab i ta t .  The 

majori ty o f  the  upstream migration occurred along the banks o f  the river i n  

areas w i t h  water velocities exceeding 0.3 feet/second. Thus, it appears the 

eul achon key on water velocity f o r  upstream orientation dur ing  Itheir spawni ng 

migrat ion run. 

Eulachon have been reported t o  spawn over course sand and pea-sized gravel i n  

water up t o  7.6 Feet deep. (Morrow 1980 During both 1!382 and 1983, 

spawni ng occurred throughout  the mat nstem Susi tna River and i t s  asscci a ted  

s ide  channels below RM 45.0. Bar and r i f f le  zone were most commonly 

utilized. No spawning was documented in clear  water tributaries o r  sloughs 

d u r i n g  either 1982 o r  1983. B2sed on 1982 (ADF&G 19836 and 1983 h a b i t a t  

data  col l ected a t  spawni ng s i  tes , the habi t a t  requi remeists necessary for  



eul achon spawning appear qu i te  broad. Substrates used fo r  spawning d u r i  ng 

1982 (ADF&G 1983b) and 1983 Figure 11-41 ranged from 100% s i l t  to 

gravel / rubble  wi th  s u b s t r ~ ~ t e s  most common1 y used Par spawn1 ng ranging fron 

I s i  1 t t o  s i l ty  sand intermixed wi th  gravel and rubble.  

The mean water d e p t h  measured a t  surveyed spawning s i t e s  dur ing  1983 

3) ranged from 1.1-2.7 feet  with the range o f  dep ths  varying a t  a l l  survey 

s i t e s  f r om 0.3-4.5 f e e t  over a range o f  mainstem discharges from 62,000 - 
64,000 c f s  as measured a t  the USGS Susitna Station monitoring stat ion.  These 

values compare w i t h  values obtained d u r i n g  the 1982 study of 1.1-3.1 f ee t  and 

0.3-4.3 f e e t ,  respectively ADF&G 19835) over a range o f  mainstem discharges 

from 65,000 - 110,000 c f s  as measured a t  the USGS Susi tna Sta . t i on  monitoring 

s t a t i o n .  Frequency distributions s f  water dep ths  measurf!d a t  surveyed 

spawning s i t e s  d u r i n g  1982 and 1983 show t h a t  dep ths  ranging from 0.5-3.0 

f e e t  appear t o  be preferred i .e., 10% frequency f o r  spawning (Figure 

The mean water v e l o c i t y  measured a t  surveyed spawning sites dur ing  1983 

ranged from 0.7-2.4 feet/second w i t h  the range o f  v e l o c i t i e s  

varying a t  a i l  survey s i t e s  from 0.0-3.4 feet/second over a range o f  mainstem 

discharges from 62,000 - 64,000 c i s  as measured a t  the USGS Susi t n a  S t a t i o n  

notri t o r i n g  s t a t i on .  These values compare w i t h  values obtained dur ing  t h e  

1982 study o f  0.6-1.9 feet/second and 0.0-3.2 feet/second, respective1 y 

(ADF&G 1983) over  a range of mainstem discharges from 55,000 - 110,000 e f s  as 

measured a t  tile USGS Susi t n a  S t a t i o n  monitoring s ta t ion .  Frequency 

d i s t r i b u t i o n s  o f  water ve'oci ties measuretl a t  surveyed spawniitg s i t e s  dur ing  

1982 and 1983 show t h a t  water velocities ranging from 0,s-2.5 feet/secand 

appear t o  be preferred i . e.  , 10% frequency) f o r  spawning (Figure  11-7). 



Water temperatures a t  spawning s i tes  surveyed dur ing  1382 (RDF&G 198%) and 

1983 (Table 11-2) ri;nged from 6.2-11.2"C w i t h '  a mean o f  8.S0C wi th  a mean o f  

8.3"C, yespecti vel y . These observed water temperatures are h i p h e r  than 

previously reported preferred spawning temperatures o f  4.7-7.8'C 

To determ' - whether similar suitable physical hab i t a t  condi t ions  that  were 

present a t  the time eul itchon spawning occurred might e x i s t  ?" d i f fe rent  

mainstem f l ow  condit ions, a representative number o f  the surveyed spawning 

s i t e s  were chosen f o r  further study. Based on the data obtained during these 

Figure 11-8 th rough  11-17), i t  appears tha t  simi ja r  physical hsbi  t a t  

condi t ions wi 11 be present under bo th  decreased and increased mainstem 

discharge condit ions.  The data show similar water depths and veloc:? t i e s  were 

avai lab1 e a1 ong study transects under bo th  decreased and increased mainstem 

discharge condi t ions .  These da ta  however should not be i nterpret~ld t o  mean 

t h a t  eulachon spawning will n o t  be affected by the proposeid hydroelectric 

development. Other possible impacts suci~ as a1 tered water temperiiiures and 

i t s  impact on t im ing  of eulachon spawning and migrat ion.  must first be 

~ addressed, 
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C ; 3 q ~  I I - ~ M I  Eulachon spawning area on the Susitna River a t  RM 
GC 516NO7W090DBf: May 23, 1983. 



T-. 
L at-4-a Eulachan spawning area on the Susitna River a t  RM 

\ 

apxli-dd GC S15N07W12BCB) : May 24* 1983. prn------- '. ---. ---- - - A. " 





F-- 14-A-y on spawning area on the Susi tna R i v e r  a t  RM 
@ s GC S16NO7W35CBA : May 24, 2983. 



B A R  

Eul  achon spawn-ing a r e  on the Susf tna River a t  RM 
GC SEGNO7W35BBA : May 24, 1983. 



iolachon spawning area on the S u s i t n a  Rive r  a t  RM 



Eulachon spawninq area cn 'he Susitna R i v e r  a t  RII 
18.1 (GC S16N07~15CGBf : ZZ:~ 24. 1983. 



Eulachon spawning area on the Susitna River a t  RM 
19 = 5 ( G C  S16N07W16AAA) : May 24,  1983. 



Eulachon spawning are on the Susjtna R i v e r  a t  RM 
GC S16N07WMDBB : May 24, 1983. 



-*-P p - t ~ - ~ t - + - -  i \ -A - /O  Eulachon spawning area on t h e  Susitna River a t  RM 
*J 23.0 (GC Sl7N07W33DBB): May 24, 1983. 



Eulachon spawning area on the Susitna River a t  RM 
20.5 (GC S16MO7W08DCA : May 2 5 ,  1983. 



'r 

+--.&v 4 \14h-is Euliachon spawning area on the Susitna River a t  RM 
.I GC S17N07~320~A): May 25* 1983. 





Eulachcn spawning area on the Susitna River  a t  RM 
GC S17N87W27BBD : ~ d j r  2s5, 1983. 



Eulachon spawning area on the Susi tna River a t  RM 
GC S37N67W22ABA : May 25, 1983. 



---L- 

P- ; ie 11 - ,Q\ - ib Eulachon spawning area on the Susi t n a  R i v e r  a t  RM 
j GC S17N04W23BDD : May 25, 1983. 



B A R  



EulacIgon spawning area on the Susi tna River a t  RM 
GC Sl7N06WB3CSD : Hay 26, 1983, 



Eulachon spawning area on the Susitna River a t  RM 
ec sas~o6w33aso : May 26, 1983. 



S 

j--*<:<*t& \ \ - l + 4 2 ~  
. , 1 Eulachon spawning area on the Susitna River m t  RM 

36.5 [GC SLBND6WISBBA): May 26 ,  1983. 



TRANSECT I %RANSECT 2 
WSEL Discharge - .L-vI 

9Q,74 66,000 
9 5 - 6 3  IO5,BOQ 
92.19 80,888 

830007 88,88 60,100 60,100 
83 1007 B6.98 36,600 8 7 . 0 2  36,600 

TRANSECT 1 

I 
\ 

a, 
*+. 

D i s t a n c e  from Headpin ( f e e t )  

p. : ,Lt~ I \ -  4 - 2 \  Streambanklstreambed profiles obtained a t  two 
. transects a t  the eulachon spawning study s i t e  
located a t  RM .%J.o. Waier sur face  e l e v a t i o n s  
ob ta ined  on each t r a n s e c t  a t  the t i m e  o f  measu 
and dur ing  subsequent v i s i  t r  a long  w i t h  correspondi ng 
ma ins tem discharges a t  Sus i  tna S t a t i o n  provisional 
USGS d a t a )  a r e  p resen ted  i n  t h e  i n s e r t  t a b l e .  

, 1 '  



TRANSECT 1 TWANSECT 2 
Bats  - - WSEL Discharge WSEL 
830525 90.82 6 2,000 98.82 62,000 
830BQi 96.26 105,0990 96.25 1058000 
83061 5 92 .81  8 0,000 92.83 ' 80,080 
830907 a9.91 6 0 , I O O  89.93 60,100 
$3 % 009 88.42 36,600 88,S6 36,600 

Distance f rom Headpin  ( feet$)  

F', c b, R I \ \ -  4- 2.2- Streambanklstreambefj profiles obtained a t  two 
t r a n s e c t s  a t  the eulachon spawning s t u d y  s i t e  
located a t  RM 23.1. Water surface e l e v a t i o n s  
obtained on each t ransect  a t  the time o f  measu 
and d u r i n g  subsequent v i s i t s  a l o n g  w i t h  

ischarges a t  Susi tna S t a t i o n  
are  p resen ted  i n  the i n s e r t  



TRANSECT D TRANSECT 2 

TRANS ECT 

7- 4,'?L f " t..=? 
Distance from H aad p in  

I\ - A- 7-3 Streambank/streambed profiles obta ined 
t r a n s e c t s  a t  the evl achon spawn1 ng s tudy s i t e  
located a t  RM 36,5,  Water surface elevatbons 
obtained on each t r a n s c c t  a t  the t i m e  o f  measurement 
and d u r i n g  subsequent v i s i t s  along w i t h  

ischarges a t  Susitna S t a t i o n  
are presented i n  t h e  inser t  



Distance f r o m  Head p i n  ( f e e t  
, &". d t \\ - 13 --3b~~ Streambank/streambed profiles obtained a t  two 

i transects a t  the  eulachoo spawning s t u d y  s i t e  
located a t  RM 12.8. Water su r face  e l e v a t i o n s  
obtained on each t r a n s e c t  a t  the  time o f  measu 
and d u r i n g  subsequent v i s i t s  a long  w i t h  

i scharges a t  S u s i  tna' Sta t i on  
are presented i n  a $he insert 



': s f  . a l t #  D i s t a n c e  f r o m  H e a d p i n  ( f e e t )  
. , \ \ - -  ,"-J-;c; Streambank/streambed prof i l e s  o b t a i n e d  a t  two 

t ransects  a t  the eulachon spawning study s i t e  
l oca t ed  a t  RM 16.2.  Water surface e leva t ions  I 

obta ined  on each t ransec t  a t  the  t i m e  o f  measurement & 

r' 
a n d  d u r i n g  subsequent v i s i t s  along w i t h  

ischarges a t  Susi tna S t ~ t i o n  
arc p resen ted  in t h e  insert  

I 1 '  


