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IiLTTRODUCT 1013 
t 

. . . . 
. . . . 

- On :iovmbor 1, 1948, t h o  rrrikor beg:;n a study of ,the 
. . . . . , .  . ' 

salzionid fisher;: hhab i t ing  the draimga b a s h  of 3rairie Crook, 

upor the rclnt ive efficiency of the natural roproduotion of those 
. . 

fishes. The investigation  as tiividcd i n t o  the following principal 

1. Recording.02 observations during each spanning run. 

, OonLinual strean observations wwo maintained 
s 

so that notes could bo t a o n  on the tima or" migra- 

t ions,  rolntivo s ize  of the runs, the details of 

rodd constructi~n and spawning 'behavior, amount of 

egg retention by femles, and general scological 

relationships, 

11. Redd Smpling. 

Spaming pblss of each species were locatod, 

the redd area nurkod, and the  rod& later sampled 

,at various dovolopmtal  stages. ; 

IIS. Tost section propau, 

Two sections of a mall streem were app~opr i -  

a te ly  screened of f  and used in the following manner: 

. A. Hatural sgawning aoction. 

Uti l izod fo r  t h e  b t roduot ion  of a mature 

spaming pair of each species so that the yo'- 

fish could bo captured and counted aftor 



B, Syed egg station, 

UtiUzod f o r  tho  planting of eyod ogga of 

each species so tha t  tho t o t d  ezergont young 

could bo counted. Similar n u b o r  of eyed 

eggs mere held i n  Prairie Creek Hatchery t o  

allm a cornparison of tho two nethob, 
. . . .. . . . . . ~ o p u l a t i o n  Study. 

. . . . . . . , 

An a t t b p t  to nchizvo an understanding of the  
. . , .  . . 

continuous population fluctuations vdiich occur in 

the  small coastal gtreans, 

A, Seining progra?n. 

Pnfomt ion  on specf as, size, and n~mbers 

m s  collected a t  fair* mgulnr intervals by 

seining in a selected soction of Prairie Creek, 

B. Y~oneral  observations, 

Data regarding population interrelat ionships 

of adul t  md young fiah. Occasional notes on 

prodators and sto.7lach contents, 

The present report  i s  submitted f o r  the purpose of outlining 

the progross which hae been achioved during the  first season's 
4 

work on t h e  Arairio Creek project. No ottmpt has been =do a t  

this time t o  introduce conporativo l i t o ro tu re  or referenoe 

mt srial. 



Tho first silver s&on npperircd in uppor Prairie Crock 

during the last vfcek of October. I-Io~ver,  tho greatost  nunbors ' 

of f i sh  did not arrive u n t i l  the 6ccoad week of Novoabor. Tho 

arrival of the main group of cilvers coincided with the  appear- 

ance of tho main run of king salnon. Tho najority of tho 

silvors kept moving u n t i l  they had either reached the  head- 

waters of Proirlo Cresk o r  until they had ascended the s m l l e r  

t r i b ~ t a r i e s  of this s t r e a .  J.Wy of t h a ~  ran up as far no it 

m a  pl~yslcally possid30 f o r  the= t o  go and stopped ordy %%en 

confronted by impnssablo buricrs, such as fallen logs or water- 

, .falls. They shoved remarkable pcrsiotenco in smimmlng up 

r i f f l e s  where tho \mtop dapth was as U t t l e  as tie inches and 

t he  florr dom t o  one cubic foot per second (c.f .s.). 

I n  most cnsos the  f i ~ h  did not nt; tempt. lo  enter these 

sziallcr t r i bu ta r i e s  un t i l  a heavy rainfall  had served to increase 

the flow to some exten%, Then they exhibited a tendency t o  

ascend these strcas in a ttrunfr conpoacd of a t  least  sovornl 

pairs of these fish. These runs occurred a t  non-related inter- 

v a l s  in tho  varioua t r i b u t ~ r i e a  of Prairie Creek. For instance, 

in Brom Crook the first m appeared on Move.%ber 22, in Godwin 

Creck on Boveab. er If;, i n  East Creek on December 8, and in Elk 

Prairie Croek on X)ocabor 3. 



S i l v a r  salnon could be sucn continuously i n  the watarshed 

from t he  l a s t  ~mclc of 'october  u n t i l  tho first pa r t  o f  January. 

Lvidantly tho run ViZs inteisuptod a t  this point  by a ps010ngod 

per iod of dry, cold maather vhich parsisted f o r  t h o  on t i r e  month, 

T,hotb.er the dolay yss caused by tlia lox m t e r  o r  by tho a c c o q q -  

ins 1av tc:px=ature ia hard to eay. If tho f i s h  had mntod t o  

mimato during t h i s  period they could h ~ v e  reached the spamdng 

woas because thero semec! t o  Sc enorrgh flow f o r  t h i a  purpose. 

$enperat w e  Wf eut 

In comoction with this q~est ion,  sn' interesting occurrence 

took plecs on tho  ?.tad River, The tiad Mvor is n coastal stream 

a b o u ~  30 niles south of Prairie Creek,' The rum of d ~ r a t o r ~ r  

fishes are counted as they paEs through the fish ladder a t  

~ n s a s 4  Dan, about 25 miles frm tho river mouth. During the 

past t e n  years tho  bulk of t h e  large steelhead run had been 

passing ovor the dam during the four m ~ k  period &on January 

This year, the stoolhead appeared i n  tho lower reaches of 

the r iver  a t  about t h e  usual  time and good catches mre takon by 

anglers a l l ,  along this first 25 milea. mine  the cold.-ather 

of J r i m r y  t h e r e  Y ~ T Q  no major increases in wator flow and, as 

expected, o& a wry fay fish came over tho ladder. Bowover, 

a large r i s e  did occur aa tho result of mixed rain a d  snow on 

Febrilary b, 5, and 6, The f ish did nut react t o  t h i s  s i t u a t i o n  



and the only obvious axplanation was that it was .no t  accompanied 

by t h o  usual t a p e r a t w o  incrcaso because t he  precipi ta t ion vras 

of- this unusually cold typo, 

By F ' o b r i i  8 only one t rou t  had reacted t o  the =tor rise 

in   pi to of the fact  tha t  huge numbers of fish, perhaps tmo,to 

four thousand, mro qufesccmt in t h e  river hmsdiatsly below t h e  

da., Tho tezparczture soon came up several dogroos and the fish 

came up t h o  lnddor in great numbers, 

Thoso observations might const i tute  some evidence t o  support 

the theory t h a t  p i g a t i n g  salm~noids roaot  nore closely t o  tenper- 

cturo changes rathor than t o  fluctuations in mter volumo, In 

the north coastal  region the s t rean r i s e s  i n  the winter time seorJ 

to bo olxost al17ags accozlpnnicd by sharp tenpsrature increases. 

This f a c t  has mde it diff icul t ,  i n  the past, to separata the 

effeats of those tm anv i rommta l  factoro. 

Aftor the above described cessation of the silver run in 

h-iuary a fm additional pairs of fish arr ived on Wla spawn- 

bedo on Februasy 6 and 7, Their arrival coincided w i t h  a period 

of increased stream flow and higher texperatures, By February' 

2 0  tho watershed m s  again froe of this speoiea. l'hua the t o t a l  

t i n s  of t h e  silvor salmon nigratiom extended ovor &nost a four 

month period, 

Once, t h e  f ish entorad the smaller atreams they  swan fairly 

rapidly to t he  headmtaro and comcnced apaming imxmdiatoly. 

. . 



Tileso fish a l l  seemed t o  be f a i r l y  r i p  upon arrival  in upper 

Trabis Creak, Both cekes'had l o s t  a o s t  of the silver coloration 

a& the males mrc bright red on the siCoa, In &&tion, the 

miles passessed a noticocble hooltcd modification of t h e  uppr  

jaw. Thsre ?as no evidence of i n a v i d - a l s  undereoing an apparent 

miting period in the  Boopor pools bofare bccoming ripe enough' 

to spama 

In EUc Prairie Creek it; m a  possible to timo tho  progross 

of the run from tho  mouth of  Lho stream t o  tho spamhg area two 

miles upstream, In this case t $ o y  took a??roxinately two days 

to troval theso last two nilos of t h e i r  j o ' m o y .  flowever, it 

ziust be rambered tha t  t h i s  last portion,rjas the nost difficult 

because of the smaller floiv of vater =d'tho great number of % 

obstacles t o  bo m o u n i o d .  'These include l o g  jus, smll mter- 

falls, and 'shallow water weas. 

\ .  Siao of R u n  

Tho t o t a l  sise of tna s i lvos  run in nunbera of fish cannot 

be given since no co9mti.ng 'weir was mintained. However, fro= - .  
repcat& observations of t h o  spaoening areas it is  possible t o  

. . 
give a close'appro&tion OF the size of the run compared to . . . , . . .  . .  . ( . 

. 1  . . .  . . . . . ,  . . . . 

'. .: that of Lie king csahn mhich' occurred a t '  the acme. time. The 
. . <  

si lver run m s  about six times as large as that of the king 

s3lm.011~ (The steelhead and king mlmon runs ?rere about the sms 
, . , . 

sizer ) 

s. . 



Than the fish approached- t he  sparvning area the fomlaa ., 

stsrtad &isgi.ng in l i l r o l y  spots. Kmy times tho f i s h  appaared 

' 
to become cllscstiofied and moved on t o  some othw place before. 

depositing their egSa. TNs was provedthrough caraful subss- 

qucnt ~xzninntion of such rffalse roddafl, In ono such case a 

forrale (accoqanfcd by a, d o )  s p a t  two  days in digeing up an 

area 12 feet  in length vrithogt any liberation of etl;es.. 

I%en a pair of fish were aeon "vrorldng't a par t icu lar  asoa 

of wave1 ovar a period of s e r e r a l h o m ,  thie rodd was mrked 
C 

as t o  the date  and apecios, later the gravel was dug up and 

thosougUS s-ed for eggs so that the na.turral mortality 

takirlg plece in  the  gravel could be recorded, A ~ ~ r o w t e l y  

three-frnths of the r ~ d d a  a0 treated t u m d  out t o  bo the 

af orcnontionsd false variety. 

It =s found l a t e r  tha t  still another type of false redd 

m s  usua l ly  constructed, hfter tho eggs have been Uberated 

the md.e fish has depwbed, the famlo w i l l .  usually a t i l l  

continua t o  assipato hen. enorlly i n  the digging opra t ion .  This 

continuo3 act ivi ty nay o r  m y  not be carried out near where the 

egg3 have bocn dogaited. lhny fslaeles have been observed 

digging at  v;criours places after they drm downstream f r m  the 

area nharo the eggs lie. Thla i n s t i n c t  f o r  turning up pawl 

t o  be so  atrong that most of theae fish continued this,, 
J 

activ$ty u n t i l  they mra doad. Since most of'ths female silverer 



rmained alivo froa a wook t o  two tcecke aftor spawning, tho not 

result ma8 that large areso of gravel were disturbed by a 

ro.htivoly mall, nmbcr of fish, Tlds muld give the iaprcaoion, 

t o  tho caauel observer3 of a quite htamivo m e  of nome of the 

spawning erea XIIM only  a few fish nay be actually raspomible. 

The opiv,ning activi ty itself m s  quite sixtlar t o  that 

described for other solnonoid fiohss, The faa le  was responsible 

for the actual redd constructio3. At r e g a r  Sntemab, once 

every t w o  to three minutes, she t m o d  on her side and dw 

vigorously, displzaing rocks and gravel tho@ the 

action of her t a i l ,  This action usually cerried her f o m d  

fron tvo t o  threo feet. Sha would t h a  rost beforo returning to 

ropent the process. During this t b  tho m l o  stayed in cloao 

a t t ~ ~ s r l c e ,  . ly ing  t o  t h e  cids and slightly bohind Che . f . W e .  He 

muld attemptto stfmulste her by a quivering notion of his body, 

m d  by s-g close to her, first , on ono sf do and then on t h e  

other;, 0-rdincrily, the  male exhibited but little activity 

cozpared t o  his mate. Hmver, if nny smalZer males or gri lse 

Nere presant he r:oUd d3.splsy' groat enorgy in chasirig these . . 

. rivals  and koeplng them away fron tho femle. Daring ly, of 

tho selnon spav!nfry: t h o  only other f ish in evidence wore these 

smaller mrtlco o r  grUse. 'ib no case m s  thero any sign of other  

species of f i s h  di8tuP;bfng tho spawning pair or attazptlng t o  . 

steal egge. 



CnJy about ono out of ovary eight fonaloa mas noted t o  

have two ndos  i n  attendance, Ijl these cases t he  l a r ~ o r  of tho 

t y o  riz.110~ ssmod t o  be succcscful in keephg his cozipetitor 

a m y  fron t h o  egg pit .  No more than two mles more aver seen ' 

ottcndfng a single fo-mle, In t w o  cases tho female was accompa-' 

nied only by a single grilso, 

Dl gcnord, pairs of t h i s  ~pccies daons t ra t ed  brecding 

activity f o r  tom t o  four dzys. Afior t h i s ,  the  rule muld 

' 

. lose interest and drift dwmstram t o  die, within a short time. 
. . . .  . . 

On t h o  other had, the fenale usually rernzined soncwhero near 
C 

the  redd v i c u t y  fron scvcral days t o  as long as two weeks 

bofore shovdng a tendency to drift with the current and f inally 

&e. 

Sevaril wch f a a l e s  were taken allvo just af ter  the  nzLo 

had dcpcirtod. These fish proved t o  be spawned out i n  s p i t e  of  

tho fact t h s t  they still continued tho digging operation. Uoat 

of theso fish, &other taken dcnd o r  alive, displayed conc 

tendeacy to retain a fern oggs. However, tho nmber of e g g  , 

retained was so smll as to be almost i n s i m f i c a n t  Phsra compared 

to tho probablo t o t a l  that was placed fa tha gravel. Five 

spa'~x1ed oat fomlcs .more or~nined. The nmbor of eggs retained 
. , 

varied fron 0 to 20, the avorogo m a  5.5 per fenale. 

Rcdd Charnctoristics 

I':hen tho  nest m s  f3.nir;hed it usually consisted of a p i t ,  

oblong in shape with the  long &a parallel  with the f l o w  o f  



rater. n o  length aaora~ad about three fect while the width pna 

close t o  two feet,  Depth maasurc;slcnts pmro taken of t m  of those 

pits before eggs had been pbcod in thetl, 'i?ley m r e  respoctivoly 

eight and ton inchas deep. I < o ~ ~ I o v o ~ ,  in each o f  %hose C 0 S G 3  the 

f d e  did a l i t t l e  more digging before depositing eggs so that the 

actud. depth ray havo boon an inch or two more, . 3h addition, vifim 

the eggs were dug up, tho depths at whlch they were found variod 

froln a ~ x i n u m  of inchoa to a xnbimullz of seven inchee, 

The size of the n g r a a ~ l t t  ciidnft seem to bc a decisive factor 

in the selection of a spamdng.sito. A variation, fron atoneo of 

1-l/2' inchos in dfanoter intorcp~ced wit5 much finer gravel 2nd sand 

to stones averaging 5; hches  L! dimeter intorspaced with slightly 

s m U  stonos, was observed. However, it rtes noted thet about 75 

percent of the fish chose zroas &ere the stones were close t o  

thros inches i n  dianeter i;ml bterspaced with w U e r  stones and : 

f ino  gravel.' Fish v m e  oSser~red working areas where the stones 

mere mch lareer (up to eight inchee in diameter) but no eggsl 

could be subsequontly recovered fron these places. 

In most cases the depth of tho water cov&ing the gravel in 

vrlnich the fish choose t o  work, vsss fairly constant, Lleamments 

ranged *on depths of four to eight 5nchos with the majority being 

c l o ~ e  t o  five, Tho velocity of the water also seeinad t o  be a 

fa ir ly  comtant factor. This was roughly calculated through the use 

of the float md stop watch nethod. Tho slopsast reaorded was 1.5 

foet per second, while tho most rapid was 2.5 f e e t  per second. 



Poot of them were v e r y  close to tho two foot par oocond figure.' 

Tho f i s h  dcmonstratcd no particular proforonce as to mhcthor 

tho7 worked arcas ~t t h o  ends of pcols or sonsts%ero in a riffle 

strctch. The rodds naabcrod about tho s m o  in oach location. 

Tno abovo ~obscrvaticnc soo-m to indicate tha t  the fieh is qdite 

pnrticulnr in sslecting ~ m t c r  of the corroct velocity and dopth. 

Tho other two factors of gravel size and location (pool or r i f f l e )  

1~2re  not very conatant. The dopth at which the eggs wore placed 

also vxried considerably, ranging from soven to f i f toen inches. 

Hoiamvor, I n  this co.moction it m s  noted that the f i s h  dug deepar in 

the gravel that vas the loosest a d  easiest to worlc. 

L '  . , . .. . Fish Chnrgcteri $tics - . - .  , . : .  . . . . 

The s ize  of the breeding a d u l t s  varo ranarkably W o r n .  

~ c t d  aoasurernents mre mde of tan typical fiah, fcve males and 

five . f emles, . The males ,varied f ros ,29.S inches to 3b.5 inches 
. . . .  . ,  , . . 

(total length), averaging 31.9 inches. The females varied frm 

2 7 . t o  28.5 inches, avoraging 27.6 inches. All of t h e  adult oilvere 

which '~t~zra observed, ~ L t h  tho exaeption of a few smal l  s i l s e ,  

muld probably have ccno within the above given size rages .  

. Scale,collections Fvcro made and t he  resultan% data on the age 
I .  

and gro~rth can eventually be added here, 

Tho dimorphisn botwen the sexos m s  extreme. The breeding 

nale was larger and dononstrated rnarked modification in  color and 

structure. The sidsa of this firsh becme suffused with red, often 
* 

qu i te  brillianto and the uppor jaw b e o w  prolon~ed and hooked. The 

f a d e ,  cm the ot,har hand, exhibited no apparent struotural modif% 

cationa and the color change, if present, mer much more rsllght than 



In the case of tha mle, Doth awes, of courso, lost  t h o  s i lver  

oolor rxhich is t 2 ~ i c a l  of tho fish takon from salt mtcr. Sow 

of t h e  breeding fw los  remined s dark greenish color, while 

o t h ~ r s  developed a distinct l a t e r a l  rod stripe and red on tho' 

oporales, v a y  similar to t l ~ e  color pattern of the nature s t se l -  

PAR3! IT. EIOLWl OF THE XINO SIUIOII 

Tjmo or" ldigrntions 

7Jos.t; of tho individuals conprising the first nain run of 

king salmon a l l  arrived within a fm days of each other during 

the second vredc of  Nove~ber. Those f ioh  did not ontor &?y of the 

snazl tributaries of hairics Creek, ss did t h e  silver sahon, nor 
, 

did they press far up the main stream. Tno second main run 

appcsred on Oecember 22, A considorable nmber of these fish 

entcrad Lost &?an Creek, the 1m:est and &gee% l?rdxie Croek 

.tributary, In periods of narnxA flw this s t p e a  aontributos 

a h o s t  ac much vat- as tho win crook, Vith the excoption of 

this ono large tributary, this second run bohhved i n  the 6aW 

manser ae the firs%. Rons of the anallor streams wore entered and 

the fish zppcsred aatiafied with the lower rwehss of the nab 

creek, A few fiah put in an appearance as late as the first m& 

of January but by t he  elid of t h i s  month the waters m e  cleared. 

It should bo e~ilphaoizod "chat, slthough theas tmr, species 

o f  salnon =re ocoupyint; %be sane mtarshed at  the snme time o f  

yew, they mro apparently quite campatable. . Only a, very feu 



silvers attomptod to cpav,n in tho general area wtlfoh 87.8 preferred 

by the  kings (Figure 2). This lattor spocios wns benorally the 

largcr and quite pu~naciours, They usually ohzsod t he  silvors and 
. . 

cfi~aller kinga q u i t e  vicio:~sly when *icy caqs near, However, t h i s  

did not the  pursued f i s h  the 

dmgcr area end on upstrsaa. 

Eany oP tho king s a b o n  arrived on the spaming area in a 

nore o r  less imaturo s t a t e ,  A number of the= still showad a 

large mount of silver on the back wid sides. Thoso f i sh  could be 

soen lying i n  the  deepest pools, vZnere they a d t e d  until they mre 

ripe enough to spawn. 
I 

Bedd Construction 

. The selection .of spctmir~g beds md breeding ac t iv i ty  folloaod 

tho ss.i71e genoral pattern s e t  by the ci lver sshon. About the  stam 

nuroSer of false red& were constructod before the eggs were h i d ,  

and probably evan noro area uas dug by the fenale a f t e r  she had 

c a p l s t e d  hor spawning, since this fish generally remined alive 

for a longer time, The f e~di.es reminod upstream aftar spamirig 

and some of them stayed olive f o r  as long as four vaelcs. Their 

re~iains could usually be found well upstrean noar  vhero the redds 

had baon constructed, A m b e r  of these f i sh  ~mso captured after 

they had cpamed and rvore then examined f o r  egg retention, siee, 

and scale data, A t o t a l  of s i x  epamed out f omle king salmon were 

oxmined for retained eggs. The numbers found varied fromtrm t o  

7b, the ageraga being 20. 





A s  ia the case of tho s i lver salmon, the  males disappeerod 

d r i f t i n g  die or even 

reentering tho oooan while s t i l l  alive. (A f e w  mlcss vmre seen 

doing th i s  a t  tho nouth of f2odr;ood Creclc, tho stmm i n t o  141ioh 

Prairie Creek flows), 140 daad nnle f ish could be found hear the 

spanning nroa. 

The spawning uras carried on in n rather le isurely manner, 

'i'he digzing activity by tho fanale, occurred at  f i v e  t o  eight 

&uta intcrpdls; and the entire breading process extendad som- 

Lirces t o  sevon or eight days. No other species of fish rms 

observed nttompting to stoal  e ~ s ,  

E i t h  this specios also, the n a l o  took no part .In the 

actual rodd construction, No oxhibitcd l i t t l e  activity except 

when omd.ler males attempted to get too close t o  the female, 

Redd Charactoristics 

The finished nest consisted of a p i t  about four feet long 

and three f e e t  wide, !leas-mwnts t&on of tvro of these p i t s  . 

&on thay wers apparently erxavated t o  t he i r  naximusn dopth gave 

11 inches for one and inches for the other. Tihen the  egg^ 

were dug up they wcro found t o  l i e  f'rm nine to lh inchea under 

t h e  grnvol. 
..-. , . 

The s i z e  of the g a v e l  worked %as rathsr urcLformly large. 

This faator m y  or may not ba significant because most of the 

suitable srsas in the l o w  Frairie and Lost Man Greeks had m w h  

larger gravol than did tho omallor tributaries ut f l iasd  by the 

. silver salmon. 



Tho depth of water flo~ving ovor the rodd locat ions ranged 

fro3 t u n  t o  24 inchcs. Gcnerally, tho  Zeeper range of fron 12 t o  

24 h c h e s  vias preferrod. The veloci ty  cf this r a t e r  w2s feirv 

constnnt, vorying fro= tm to 2.5 feet  22r secord. The locet icns 

st the ccds of pools and i n  the riffle ~ t r o t c h c s  vmrs both about 
I 

oqueUy utiliecd. 

Fish Chrracteriotics 

The size o f , t h s  brooding adults w s  qaite variad i n  this 

species. Thera vns no noticezbla clifference i n  average size 

between the sexes, No spavncd out ~.;l?.les viere measured because 
C 

they dislzppeared so qufck3y after .tho redds mro finished. A 

t o t a l  of eight feaales nore meas-med. ';he length (total) varicd 

frd 31.5. t o  37 inches, k t h  the averago being 35.2 inches. Scale 

data fron the above f i sh  v i l l  be included l a t e r .  

Tho s e x U  diaorphism r;ss vory slight with t h i s  fish.  On a 

f e w  of t no  males the u2per @w becane s l i g h t l y  zlodified, .but in no 

cam to the cxtrcne.soen fn the silver s 0 o n .  Thcre WGS no color 

differencs, and when tho  f i s h  wre in t l ~ a  water t h e  sexos could not 

be .d i s thgu i shed  except by tho difforenco 3.n activity. 

Conparison betmen Salnon Spsci os 

~ h o n  the hrbftr; of these %KO species of sakon are compare3 

a nuzber of ra ther  striking differences becow readily rpparont. 

Perhaps the moot intoroatiog of those I T ~ P  the  tendency of t h e  king 

salmon t o  cccspt t ho  deeper water' o p a ~ d n g  areas of lomr Prairie 

and Lost Man Creaks, while the silver dahon continued on paat 



these areas m d  up in to  tho headwaters of t h e  srnall t r ibutary  etroms. 

%spite the  fact that tho tyro saInon wtre in tho avatorshed at  the 

" same tins there  ~ a r r  very l i t t l e  overlap of spawning arcaa. 

Sipi f i caqt  diffcrerices Imre also apparont with ouch factors as 

m t e r  dopth, gravel size., t i n o  of redd construction, p i t  oize, pit 

depth, viabil i ty oftcr spawing, sox dimcrphim, and ~ i s e  of run. 

. . 

PABT 111. BIOL!XY 01;' THE STS'ZLKEF9 TiZOUT 

Tino of ZJigrations 

The first steelhard wars k ~ e n  on the spawning area on February 

20, T11ese fish continued t o  amive in  scattored nu;j5ers u n t i l  tlarch 

30. 5"Im run was qaite s m a l l  and the t o t a l  nunbars vmuld probably be 

close to the siae of the king salnon nm, With the exception of ti 

tingle pair which spsvmed in Go'dvdn Cmolc, the distribution of spvsn- 

ing fish mas vexy 3 i 1 r d . l ~  t o  t h a t  demonetrated by tho Mng salrzon, 

The fish did not attccipt t o  prsss up into tho 6-11 t;ributaries 

although there  m s  plenty of mter avnilablo, . , 

A good may of the fish arrived i n  a ro la t ive lg  imraature, s t a t e  

" anCi rcnained in the  deem water areapi until they mm r e a w  t o  doposit 

t h e i r  eggs, It wao noticed t h a t  one of the new arrival8 in the e a r l y  

part of b r c h  had a c h a r a c t a r i ~ t i c  scar  on its back, It was possible 

t o  keep track of this part icular  f i sh  until it took parti i n  t he  spawn- 

i n g  ac t iv l t io s ,  I n  t h i s  case, the tine intorval between arrival at  

the rsdd and the actual. apaffning taaB extlctw two wa@ks. 



Rodd Construction 

Tho breeding actiona of the  nriile w-cl f m a l o  fish rsro npprox- 

b t e l y  the scuna as had been previously notad with the two szL~on  

sp$cles, Pne fomale did a l l  of t h o  d i g g h g  and accor;lylish& it in a 

noro pncofu l  m c r  than did tho fernlo aohon.  Iior body ooened 

capable of being bent st a grc;Ltor angle olld sho did not splash cis 

auch water around, The digging vns quite rapid and sozenhat erratic, 

tho rast intervals being comotimos only about t h r i t y  seoonds bu't 

v q y 3 . n ~  t o  one nnd one half ninutos in some cases, 

In con t ras t  t o  the calmon, tho fenale t rout  ans not inclined t o  

msts onergy i n  the  construction*of "false roddsn, either before or  

after t h o  eggs wro laid. Eggs wzre l a t o s  found in all eight of the 

lwge redds that had been =lied, and o,?ly two were non-productive, 

Ilo~~avar, these mere swill areas that had evidently been abandoned soor 

s f t e r  they.riere started, probably in favor of a moro 3.iIcel.y spot. 

Tho adult  trout were ex t re~e ly  shy, especially when the mter . 

~ras c l e a ~ .  They codd be approached only  %dth great  caution, oven 

&on thoy were ongrossed i n  the spa~ l ing  procesa, I n  general, the  

period of greatest  a c t i v i t y  on the redds was the ear ly  morniag and 

evening, D u r k g  tho m9ddle of the  day many of the fish df sconthued 

redd construction and aought a hiding place i n  the  vicinity, either 

in deeper water or under an overhanging bank. 
0 , . 

Redd Chlzrnctoristfcs . ' 

The ahapa of tho egg p i t s  pn8 uaually nore circular than m e  

those constructed by the salmon. The hor izon ta l  dlamsiona mre abou* 

three feet by three fee*, Tho depth rneasuremcnt of one that looked 



fairu co:nploto rms eight inches. Vihen 'the rcdds. vmro la tsr  e ~ m L ? a d  

a l l  of tho eggs wero found t o  lie from scvon t o  11 inches mdor tho 

Tho depth of the water was cjuite oonsiatontl, around nino t o  12 

bchsa, Tl~o gravel size variad froin threo t o  f ive  inches, and t he  

velocity of the  flon again ohinad but ='title v a r l t i o n , '  fros 2.0 t o  

2,s feet per second. Tho location a t  thc cads of poolo v;horo tho  

vmter began t o  piel: up noinantian secnad t o  be nore ~lttractivo t o  tho 

steel l lead than a location along LEla riffle stretches* Cnly two rod& 

ware ~ o r k e d  i n  thio,latton. area, . . 

' , , , . . .. ' .  . 

$hen the spam'ing was capleted nost of tho fish headed iuinedi- 

aSely dom the wed<. Sone of thon were seen s a  rapidly Feith 

t h e i r  hezds pointed downstrem, instead of being satisfied raerely t o  

d r i f t  backa~wds with the cursont. 

. . 

. . : , 
. . . . .  . 

. .  , . . ' ,  Fish Chsracteristice" . .  

Yne plan t o  capture sa3a of t h o  spa&ed out edul t s  f o r  emxbfi- 

tion t o  obtain size, egg retention, acd scale data  was not carried out 

becauee of the speed wit11 xhich t he se  f i s h  l e f t  tho redd aroae after 

spa ldng .  Judging from straam-aide oboervations, tho  siee of the 

adults appeared t o  be quite uniform with no apparent d i f fe rence  betvmon 

t he  overage eizo of the  males and femloa. Host of tho fish muld 

probcbly neasure 26 t o  28 inches8 total Length. There oms no sign of 

any sma.Uer ;nature nales comparable t o  %ha salmon grilse. 

Tho difference between tho sexoe, -lo not marlced, was s t i l l  

more apparent than with tho  king sabon. Both esxes, &en 



to spaml, shomsd tho charactorintic rainbow stripo on the side 

extonCing v o l l  up 011 t he  opcrclccr, !iozf:~vor, nost of tho ~ 3 1 0 3  

shomd additional rod coloration in a sscbnd s t r ipe ,ventra l  an& 

para1101 to tho main, n5.d-lateral one (noc W p o  2). Thera w33 M 

visible modification of tho u2por jaw in the mile, 

Figure 2, , Ereociing coloration, mala stoelhoad. 

It was nost intcrcst ing t o  f ind  that in s a m  wsys, the steel- 

head t r o u t  of &&ie Creak were qdte s W s r  in behavior to the 

. king cahon. 30th species hcd t o  undergo n waiting period in the 

u?ntrexa . reg ion before spaming, end thoy  both indlcatcd a pk3f arewe 

for the deeper v n t o r  of the m a i n  creek rather than venturing into the 

s ~ a l l  tributaries. Both fish utilized fes ter  water md largor gravel 

for spawiing than did the silver sahon, In addition, the run appoared 

to be about t h o  erne sioo, 

!larking Proaedwe 

The ro& aarking procoCure consunsd by far a greator  a3ount 03 

tine than any other  p h s a  of the problan. This activity involvd 



covering, a t  freqaont intervals, tho tvmnty miles of nppnrsntly 

suitable sparrning sroa i n  t f m  upper Prairie Croek chinago. Ia na.r;s' 

phcas the undosgrowth rGs alnost inrpanetrablo and progress could bo 

sad0 only by lading the strsm chmnel itsolf. It mao a l so  nccosaary 

. t o  procoed with caution t o  avoid scaring tho fish bofom they could be 

spotted. As the reslil.to it took from fwr t o  five days t o  adequztely 

cover t h i s  arez once., Us~zlly the nmbors of actively spawning pai rs  

mrs vcly small com2nred t o  the nunbera of f i s h  vhich c ~ i l l d  be seen 

i n  m y  one s t r e t ch  of strean, Concoquently, the number of marked 

redds probcbly represents only a small portion of the f ioh  which 
+ 

actnelly spamed in this watershed, 

In the caso of the salmon it muld h ~ v e  been a sinple na t t e r  t o  

locate and mask spots  vdlich lookod as i f  they had bpan workod over 
. . 

' fish. lio~~~evsr, t h i s  .cqo*Jld not hzve resulted i n  a 'posi t ive  identifica- 

t ion  of t h e  species because both king and s i l v e r  sabon  wore prasont 

i? the rmtorshed at the B- tino. Therefore, i't was docidcid t o  mark 

only those redds \?fiere spemiing activity ma actually witnessed, 

. 

The equipant used in t he  ' operation was a: .sharp-pointed shovel 

and a net ritlich sras especially designad to collect  tho s q l e s  of 

eggs md larvae ( F i p o  3, Tho frmo for the net nao shapod from a 

rectangular pioce of i ron  bar 1/2 inch wide, 1/11 inch thick, and 10 

f e a t  long. This piece was boat and the  onde mlded t o  givco a 



than wsllded on the f r o n t  of it to accvmodate tnro LO inch i ron  bsrs 

which s o m d  to anchor t he  frme In placs in the strotlm bed. Four 

pa1-31s of netting ( s h i l a r  t o  the stondozd bobho t t f ng  used i n  t h o  

hstcheries)  were thon oeom tcgether and attachsd to the frane. 

Figure 3, itet and shovel usod for collecting samples 
of eggs and larvae. 

The fFnished net proved . t o  be quite practical f o r  aos% of the 

places irm r('nich it m a  used, The strain on t h o  netting would probably 

have proved too  groat  i r i  o d f t  m t e s  mch over a foot in depth. For 

this rea~on it urns necessary to confine t h e  s a i n p ~  t o  the lowest 

water periods of the vrLntor aezson. It wao originally planned to 

smplc all of the productive rod& at least  tx&ce (at the eyed egg 

and l m a 1  stages) ,  IIomver, high flm presont over the greater 
r 

part of the raLz a c a s a  vmo the factor  mhioh resticted a aonplete 

coverage of a11 the redds. 



ZIB follomiw general procedure was devalopd for rcaoval 

of aemplcs froxi the rodds: The collec.tiri not a s  set about five 
'? 

feet  below tho  domstrom end of the redd. The first stop of tho 

digcing oparation consisted of shoveling ncross tho ddkh of trio 

read a t  tho upstream ond t o  s depth of about t ~ m  feet. Then the 

gravel m a  slowly turned over dom tbe length of the redd rvith the 

tm foot depth being maintained until tho eggs viere contacted. This 

resalted in the eggs being Irwd of the gravel n i t h  a mininun -unt 

of I;rcssuPe nnd re3-ciltan% daaage (Figure 4). (The m o v a l  of @eve1 

arid 8;;gs in %his l a t o r s l  direction instead of froa directly ab o v ~  

semed to be much easier on the%) 

W A T E Q  -+ : 
N ET 

Figure h. &%hod used for removing eggs from the gravel. 

Tho date at vhich the eggs were deposited i n  those  marked redds 

vms of course recorded so that it mas possible ia guess quite accurately 

they reached the various d e ~ e l o ~ a m t a l  stages. . 232s vmre being 

hatched in t h e  PraSris Creok ljatchery at t'ne sane timo, and tho rate 

of their dovelop?nent closely parUeLed those  in the gravel, since 

they =re' exposed t o  almost the smo teaperatures. 



Tho original in ten t  vrco t o  s,mple at tha  tmso principal stagoar 

pre-cycd, oyed, and l a n ~ l ,  IIo~iover, upon cxzainninntio of two rcdds 

(cns oilver and ona king galrrion) xtiich had bccn aaqpled i n  the  pro- I 
eyed stago it was fosrid that evidoztly xnaqy oggn had boen killed by tho I 
distwba?co created with t he  rcnovzl of t h e  first sanple. El~erofore, I, 
sinco the  ampling a$ this stago socned m e c c s s ~ r i l y  ~mstefil l ,  it was I 
d i s c o n t L ~ ~ ~ e d ,  No such ill affects vrase diocorrzible rhen sanples ware I 
takon a t  t h e  o thor  two  stages, 

Vhcn i% appeared es though about one hmdred egg3 ,or  l m a e  had 

floatsd into the not,  it ~raa rezoved and tho spccinons orore counted, I 
The nmbors of livo md dead individuals were rocordod and t.he l i v e  

s 

ones wero placed back i n  the gravel  and covered ovor, 
' I  

Rssults 

2ilvor Snlxon: A t o t a l  of eight rcdds out of 2b nark& w r a  
_I_ 

productive, Table' 1 gives clata for each productive ample taken. 
. . 

Results of Twelve ~an2les Taken froln silvor S&on Red& I 
Eepoaition Dead Live B a d  Live Psrccmt 

Smple date eggs eggs larvae l m n e  Uortality Stage Locatior?. ' 

2.88 pro-eyed East Cr, 
7.25; ~y~c i .  . c-o~:& CY* t 
12.50 eyed Godvin Ci', 3 
12.24 eyed Elk Pr(~i?ie Cr.2 
7.83 eyed and Prairia Cr. 

l.arv& 
2.22 larval God~dn CT. 2 
9.98 l a w z  Godwirr Cr. 3 
5.33 larva1 Prairie Cr. 
3 .Of; larval Godvin Cr, 4 

50.79 larval Elk Prairie Cr,l 
9.22 larval  Prairie Cr.2 
1509 l a r v a l  Oodm5-n Cr. 1 

InSlontos sample taken frai redd tha t  had been sampled once bsfore. , . 



It vnuld undoubtedly be o '&nt&e to try to draw any def in i te  

ccnclus ion~ fron the abova table a t  t n i s  th'te, Won the  data from 

another season's mrk i a  edded, it can be cerofulZy endyzed. 1% 

can be soon t h a t  t he  mortality in all of the samples is conpcratively 

low except t ha t  of nwber ton, Bhon thio redd vzs exmined it was 

found t h a t  s p p r e n t l y  most of t h o  eggs had not bean for t i l ized.  It 

hzd boen noticed, when the radd m3 first being constrrcted, t h a t  

tho m10 f i s h  dioappaared very q ~ i c l t l y i  It; b q u i t o  p o s s i b l e  that 

he raa captured, perhaps by some prodatox before all of t h e  eggo 

hod been f ortilirted. 

sahon:  A to ta l .  of only two  redds out of nine narkid - 
rare found t o  be productive, as shorm fn Tzbb 2. 

Result3 of Three Samplos Taken fmz King SnPnon "nedds 

&position Doad Uve Daad U v o  Parccn% 
S z ~ p l e  Dzte egcs egca l a s ~ a e  larvae Plortnlity Stage TRzation 

1 11/22/48 33 U7 8 459 ejed Wairie Cr, 
2 12/22/L8 I& 138 . 9.21 pre-cyod LosZ, Ean Cr 
3* .'22/48 3 2 19 12.50 larval  Prai r ie  C r ,  

f ndidates swple taken f PO& rodd t h a t  had been aanplod once 
before, '* . 

SteeUlead trout8 A to ta l  of eight redds out of ten marked mere - 
found to be productive, ae, shorn in Table 3. 

, t 

9 



Rosul'cs of Ton SmpLes T&en froa Steelhead Trout Reddo 
. . 

- De2osifion DcaC Live &ad Live Percent 
8cmplo D z t s  eggs e(;qs larvae larvae Flortality Stmzo Location 

hwal 6 o d . h  Cr, 
pro-oyod ~ r a i ~ i c  Cr. 6 

ogod Prcirie Cr. 5 
~ c d  znd Prairie Cr. 2 
larval 
eyed end Prairie Cr. 7 
lar-~iiL 
eyed Prairio 0. 3 
lmval ?rairie Cr. 4 
eyed Prairfa Cr. 1 
lan&l Prairie Cr. 5 
Larval Wniria Cr, 6 

C 

* lndicatea ample taken frm redd that had boon c o q l o d  once befaro. 
Y 

Xote that samples Pive, seven, and eight chow a conparativoly 

high dogroe of ma-i%l;lty because of tho largo nuribera of dead eggs* In 

these ?ar~icular cases it m a  noticed that most' of tho eggs had reached 

t h e  eyed staeo before they diedc In all of the othw  odds studied 

(including those of .the ttm salmon species), the great majority of 

dead eggs s h o r a n o  swh devclopent and apparently represented the 

non-fertilization loss, A possible csuee nay bo tho heavy infeotation 

of a species of oligochaete mom. Large masses of those  w o r n  were 

found in the k e d i a t e  vicinity of the eggs, the infestation being 

especially heavy in the redd which produced cmple nu&w five. There 

ma no evidenoe that the w o r m  were attacking tho eggs directly, but 

t h q  did exude copiaus quantities of mucus, which m y  have had the 

effact of upsatthg the osmotic b a b o e  of the oege or perhapat affeat- 

ing the intake of dissolved oxygen. 



1% vcs mentioned previously t h a t  various types of data had 

bcm roc ordcd at  the tine tho rsdds %era ~~rlred. A great nunbcr 

of t h e m  rcdda, upon exminatioa,  proved to be non-prcductive. It 

has sir,so bran docidad t o  ilinrcgard all such data oxcept thrt infor- 

mition upon redde in which ogzn ~vcre found, Therefore, tho various 

chnractcrZstics of the  productiva rod& of d.2 thrco spacies are 

givm in FBb1e 4. 
I 

'Zmm rC 

Chaoterisfiics of the Productive Bedds 
of Trout and Salmon 

0 

Drsposition % t c ~  t;TaCea Gravel 3epth 
Craek d a b  depth Vslocitr Size  02 e g , ~  Location S p e i e s  - 
~ c s t  ::a * 12/22/48 ION 2,s 6n 3 4 "  rif f lo 15 
PraJrie 11/22/48 1 6 ~  2,0 6" 9" end pool KT 
r jo! ix in t 12/1Sf4 8 6e 2.0 3n 1f;n riffle SS 
2trst 12/16/48 4 U 2 0  ' 2'Q 10" rifflo. ss 
C-odxin 3 2 5  5 2.0 3fi 13.0 ' enc ipoo l '  ss 
?iX-c 31-airie 2 12/25/48 6" 2.0 S:P UR rif f l o  S3 
h a i s i o  ~ / ~ i 3 / l r 8  GI? .2,0- hq' 7 " end pool ' $6 
Gochin 2 20/24/bO 5 2,,5 l 10% . . end pool F S  
E l k  Frzisie 1 a 2/6/49 5'4 2.9 3" 3.2'1 riffle .S 
Go=2;dn E 2/7/49 7" 1.5 2" ll* end pool SS 
G o d r i n  2/21/49 lon 2.5 3" 10n end pool SH 

$I Prairie l, 3/12 9 13." 2.0 3" 9" end pool SH 
Prairie 2 3/ lc9 12" 2.5 5%' 10% rif fle $3 
Frairie 3 : 3!10/49 -8" 2.5 3" . 7" r i f f le  SB 

/ Prairie 4 . 2/23 49 8" 2,0 2n l l m  ond pool SIi 
PraiTiu 5 310 49 Un 2.5 4" 9" end pool SF1 
prairie 6 3/30h9 Un 2,s 4" Un end p o o l  St1 
Prairie 7 3/10/49 2 2*0 5" 9" end pool SH 

The average for tho four chrnctoriat ics  of water depth, mter 

velooity (feet per seamd), gravel size, and depth of cgga (under the 

gravel surface) have been calcuhtod and ere given below. These am, 

change when additional 



g~thsrad  in tl?o f i n a l  ocno~r!~rr u.ol.l)c, 

A. King saboa:  ( t v o  rdds) 

1, Vater dcpth - 13" 
2. %tcr  velocity - 2,25 

B. Silver G-n: (oP& rcdda) 

Q Xo IYatcr d q t h  - 
2. i7~tcr  velocity - 2.0 

to tho  nmbar of egcs elich had ~ f i ~ i r i l y  bsm placed t3ese. TO do 

tidie it t ~ s  f iaat  mcessnry to saloct sr s-zd.l stre&% vUlob co1dLd be 

1 : q t  suitably s c m &  off so that the young f i sh  aou2d bo held and 

In the  nostbra coastal. araa of CoWornio the  annuill rainfall 

i a  hi@, around & M e o  in the Prairie Croslc drairulca, and 



otrer;q flo~a fluctuate widoly during t ho  rainy acaoon, Strems 

which c c y  ordinari ly  flow only o. fen cubic feet  per second 1PIl.l 

s o 2 3 t i ~ & s  increaso their flow tenfoldl or nore aftor one or tvm dzys 

of h w d  rain. 
. . 

d i f f i c u l t  fins 

ba kapt. A l i t t l e  cree!c rrns finally locntod rJ'i~ich r;zs zlairdy s2ring- 

fed and had very ~ m 1 1  drainago area. The norml  winter flow %as 

o m  r5outj one-half a cubic foot, per second, but thore were mplo 

nmbers of deep spots capabbe of hold- large fiah. 

Thrce screens tvare installed in ordm to create t m  protected 

rsections, t h e  upper o w  about 30'feat long and the lower about 20 

fee t ,  Additional, gravo1,'consilsting of stones about thee inches in 

diwater ,  ms hauled in 90 Viati there vould bo plenty t d  cover ths 

egQ3r ma upIper section, conta&iing three deep holee plus riffle 

areas, ras used to st&-J t he  efficiency of natural spooning, 

Natural Spcrming 

h o  mature pair of each of t h e  threo species of fioh (silver 

salncn, king salmon, and steelhead trout) wces placed In this upper 

section in t h e  hope that they muld s p a n  h a  mxmd. namerm 'l'hw~e 

adults mra netted in tha fish Udder which cxtenda ovor the Swaasey 

D m  on the &id Rivor, They mre tralsportod t o  the test section in 

a "live boxn ahfch was rnouated on the bed of a pickup truck.. A. 

mall elsctric pump supplied mough a i r  80 that  the f i s h  arrived a% 

t h o  destination in good condition. . 
All th ree  species shoveit courtship activfty and indicated the 



desire L o  npa~m. The silver s a h o n  md t rou t  fomles degoci'cad 

v i r t u a l l y  d.1 of t h e i r  og,rs, (retaining four apiece). The kizg 

salxon fmzle vns apparently quite dissatisfisd with the saall  flow 

2nd do?ooi%ed f s w  o r  norm of here eggs. No eggs could bo found in 

the grcivol and close to four thousand Yiero found in  the  coelodo 

cavity of%cr she ciied, 

In tha  case o f  t he  other two s i e c i e ~  it was noticed tha t  the  

ka le ,  a2prent ly  had trouble maintaining hip position at the  side of 
I . . 

tho  fomlc  during t h e  rcdd constructioa, 'P?le difficulty evidently 

naa caused by tino lack of the usual strong current f o s m h  against, 
* 

Tken the  msle ette.;lpted to stimulate the femle he mas carried on 
. . . . 

pest her by h i s  nove~.ents mci y . 2 ~  fcrcod t o  turn, around and m h  back 
. , . . , 

. , 

to rag& his position. As $ha result, tlhan the eggs. mre dug up 
. . . . 

l a t o r  there m s  no sign of davol~paent in any of them, t h u s  indicathg 
, . ' .  I , . 

t h s t  they hzd not berm ferti2ized. They had boon properly deposited 

by the  f a a l e ,  hoz~ever, and carefully covered over, 

Because of t h i s  turn of events, t he  natural spaming part of 

the oxporinent gave but little ihformztion e~mpJC to +:de~mstraLe 

thzt these species wZll probably not propagate successfully when the 

adults =e tramfarrod to ouch a -1 strean. 
. . 

E;yod Egg P h n t  s ' 

Tho l m r  screened off section was used 20; t h e  purpose of 

a r t i f i c i a l l y  placing eggs i n  the gravel art& they had reached the 

It was hoped ths* this part of the ex;>erimonl vrould,yield data 

which could suppLenont those obtained f'rkln thesampling o f  m a t ~ a l  



rcdds. infornation Tas noedod particularly upon t h o  conciitioa of tho 

young fish fo l lo~uing emorganco and t ha  t i n e  rsyuirod for tho a~ergence 

process. ' JJso it r.=s hoped that. useful f & p r o s  on tho  n o r t a l i t y  f ron 

the eyed stzgo on t~ould be o'utaiiid, 

Thc eggs utiliacxi for this p - q o s o  %=re taken fron f ish .rd.ich 

had been ccpturod at the  S~icasey ?3an fish hdder. l i ve  box, large 

enou~h t o  hold several paim of f ish,  1%~ ccxstructod in one corner 

of the ladder. The nciult fish arem the2 hold in t h i s  structure until 

they b ~ c & n e  r ipe  enough 'to be a r t i f i ca l ly  apo~l~ed.  Tha eggs were 

t r a s p o r t e d  in cans t o  the  Pra i rgs  Crcck Fish IIatchcrry and hoid in 

the  t r 0 ~ l - i ~  u n t i l  ,they' rsached tho eyed atago. lit this tino the  eggs 

*rs carllltcd and dlvidcd into %TIP ~l;roups. l ~ ? ? r o ~ a t e l y  helf tha 

total for each kept in thohatchery the other half 

The eyed egga mere bwiod in pi t s  in the gravel in an attcapt 

to t?uplica-i;o,' as closoly as pooolble, the oonditiora found in t h e  

natural rsdds. Ad soon aa the young.;fish began to merge they xero 

col lec ted  and counted every day, Both species of yo& sLahon tended 
b 

to becoxo concentratud against the lowzr screen. Virtually sll of 

t i lb !dng saLmon and nost '  of the eilvers sham3 this desire to ~ o v e  

bornst roan heclirts3y, 

Tno scroens which bow.ded the section were constructed so that 
k' 

ordinary t rou t  egg basked co~~posed the center  section (see Figura 

5). 



Figwe 5. Screen a t  l o ~ e r  end of t e s t  station. 

This besket x i s  rmovablo, mking it easy t o  clean and r ep lme  i n  a 

feiv S C C O ~ ~ S ~  then the yoma f i s h  drifted donstrezn they bccme 

trapped in  the  lovier part of the bnslcot, .This nnde it easier t o  

ccpture and count the  fish but it also probably allowed the natural 

predation to increase. ' The b~skct uas- easily accessible t o  such 

amals as shremj nice, rscoons, and birds, 

"hen the young t rout  began t o  emerge, t h o  upstrean side o f  the  

basket had t o  be, covered vvith bobbinet material  becausse these fish . I: 

+:ere snall enough, t o  .pass through the r l r e  meoh.. ',Uost, ,Fndividuals .. . . . . . . 

of t h i s  specioa didn't show a 6troaag desire t o  move downstream as 

ciid t h e  s a l ~ o n ,  They moved i n  about equal number~ both above and 

below the  anergonce  area^, 

All of the  f i sh ,  both t rout  and salmon, whiah made t h e k  way 



out of the gravel soencd to be i n  good health. There m3 no sign 

of L?jurios which may hnvo born inilicted during tho mergence 

process. The najority of tha  indivfdqals energed a t  night, Althou* 

no accurate count ~m9 1ce3tg it was noticed t h a t  about two-thirds of 

each daily total was usually pickod up i n  t h e  first col lect ion in 
I 

the moxdng. 

Xeault e 

salmol: 2,907 wed eggs of t!~is speciocr rmre planted on 

Jariuqy 11. 3,U2 eggs viers left t o  coaploto tbeir developaont Jn 

t h e  hctchery trough. Appro;cim$toly 225 of tho young fish rl;ere viashod 

out  of the g a v e l  ?rmatwoly during a flood on Febru-my 24, This 

ras probcbly tho rcsult of tho aggs not h~vinp, boctn buried as doe?ly 
. .  . 

as th,ey muld have bean i n  a natural redd, The reulndor proceeded 

t o  ezicrze naturally, b e g m n  on Iinrch 9. The l a a t  fish wero taker1 

on ~ipri3. 21, giving a t o t a l  mergenco period of almost six meks, 

The rate of mergence h ~ s  been plotted 0% a graph v&th the  other two 

specfos (see Figure 6). 

A t o t a l  of 1,049 young f foh  tlmro cowtad, Rhen thia figure is 

co~pared to tho original 2,707 oggs, it oan bo seen t h a t  a rather 

extensive loss took place, amounting t o  1,858 individuals. 

After e l l  of the young fiah had bocrr oaptured the gravel m s  

dug up and tlmrough3.y examined i n  order that a check might bo W e  

of the  mortality which occurred beforo the young fish l e f t  the re3d. 

This resulted in a recovery of 54 O ~ G S  rd-liuh had died beforo hatching. 

No dead l m a o  were found, It Its believed t h a t  those Sb eggs, or 1.87 

percent, reproscnt the appro'xhate t o t a l  nortality which took place 



If 54 13 subtractcd f roa  1,858, there s t i l l  rcmaino a l o s s  of 
. . 

1,8& in~viciurr ls ,  This nu~ber p~obably reproscnts tho l o s s  from . 

prodator action, Of t he  3,U2 eggs ulqich were hold aa a control  

s o u p  i n  the hatchcry, L6 Sndividuals died before tho yolk sac mas 

cbsor5ed (nino as eggs m d  37 as larvae), This nurilber reproaonts 

l.lr7 parcent of the  to t a l .  It is interest ing t o  note that from t h e  

eyad stago t o  tho emergence tke, t he  losacs  i n  both the  hatchery 

trough and tho &avo1 wore quite s h i l a r  and very small. 

Silver naklon: 1,Seo cyod eggs of this specie3 e r e  planted 
____. 

on F e b r u ; ~ ~  27. 428 eegs vrme kept a3 a hatchery control. The 

fir& young f i s h  %ere soen on April l.3, exd by %y 2 the  mzrgenoe 

was e a p l c t e d ,  This  time, s l i . gh t ly loss  than three mek3, m s  

shorter  probably because of tho slightly higher %ator tmperntures  

vhich prevaileci, See graph for  data of mergence r a t o  ( ~ i g u r o  6 ) .  

A t o t a l  of 1,161 young f i sh  were counted, This leaves a ' 

. discrepancy of 43.9 when the counted t o t a l  io conpvod . t o  . ,the 

or ig ina l  number. The exmination of tho gravel from tho vacated 
. . 

rcdd yielded on3y three dead eggs and no dead larvae, This gives a 

loss i n  the gravel of only .I9 percent and a probable p r e b t o r  loss 

of 416. The'loss i n  t h ~  control group, covering tho sane period of 

t ino, mounted t o  36 (33 larvae and three egge) or 8.45 porcent. 
t 

' 

In  thio ceso tho lose i n  tho ,  hatchery tma considerably M@or than 

t h a t  discovered in t h e  redd. 

Staelhcnd - t rou t  r 1,416 eyed eggs of thia specioo sere plsntod 

on April 17. 2,060 were left for' the hatchery control group. ' 2h~  

f i r a t  young trout were captured on B a b y  &, and thev cont 



emergo u?til !Jay 26, This period of only 12  &ye i s  very s l ~ o r t  when 

consored t o  t h e  L i m e  necesoitry 1.7 tho caso of t he  salnon species. 

The spparsntly faster  dovelopnental rato of tho t r o u t  and the highor 

spring .r.ater tonperatures 'are probably the priacipal roasono f o r  such 

a rapid cmergenco. n o  rate is plotted on a graph (see Figuro 6). 

1,027 t rou t  'wre captured md counted, This nwzber subtracted 

fro:n t h e  or ig ina l  t o t a l  l ~ e v a s  389, Kost of t'nis n u d e r  m e  accounted 

f o r  nhon t h o  gravel v;as c x ~ ~ s c i  and 225 dead eggs and one dead larvae 

mre found. This l e f t  t ho  coapamtivoly e m 1 1  t o t a l  of 163 which nay 
. . 

be , a t t r ibu ted toprods toy  action. The t r o u t  did not tend t o  b e c ~ ~ e  

concentrated , in the  lover  baakek.but remained dispersed throughou% 

t h e  I.e~-ggh of the section, T i s  act ioo evideatly rcsulted in the 

predatory fac tor  being g r w t l y  decreased, 

The l o s s  of 225 individuals i n  the  gravel represents a 15.96 

perdent nortality. This can be cozpwec? t o  a 429 o r  28.82 percent 

lo s s  in the h d c h e q ,  (l.3 eggs find 416 l m o e ) .  'i"nis hatchery loss 

is evidently due t o  sonc unknomdisease that regulsrly affocta trout 

'at t h e  Prairie Croek Hztchery, 

\'hen t h e  rcsults obtained i n  t h i s  part of the t e s t  sect ion are 

considored as a whole it can be reen that the mortality varied quite 

widely ~botween the  three  species, vrclth the salnon doing nuch b e t t e r  

than t h e  t r o u t ,  It i s  also evident that a s l i gh t ly  better survival 

m e  obtained i n  the tcst section ra ther  than under hatohery conditions 

It was in te res t ing  t o  no te  t h a t  moat of tho hatchow losa occurred 

during the larval. stage ~vhi lo  the main t e s t  section loss was in the 

eyed stago. . It would probably be a good idea t o  repoat the experiment 



Figure 6. Comparison of t h e  energence rates in th'e t e s t  section. 



once nore i n  order t o  noro daf ini toly establish t h o  re l i ab i l i ty  of 
. . , .  . . , , th f  s infornation, , 

PWlT VI. POPULRTIOH i10m.E31UTS 

It vtas desirable t o  learn something about the novenents and 

f i u c t l ~ t i o n s  of sll of tho fish native t o  the  P ra i r i e  Creek drahago. 

Tho general  movenenta of the  large adult f i s h  i n  t h i s  typo of 

coastal strein are usually fmifiar to most observero became of the 
I 

rslativo ease with which the  cpaming runs can be seen, On t h e  other 

hand, there has boon vary l i t t l e  rrork dono with tho i?~nature  fish 
* s 

and those reprosonting the snal lor  spccios. 

Seining P r o p a  

L-c order t o  obtain a progros~ive p i c ~ u r e  of tho changes vhich 

ara continually occurring i n  tho v n ~ i o u s  cpecieu, it was decided t o  

se l ec t  a su i tab le  area tvhich could be smpled throughout t he  study 

period, Sitice it ~ v a o  necessary to use rr seine f o r  the  procurozcent 

of the  population.omples, a s t r e t ch  of Prairie Creek u2s solccted 

t h a t  was coxparatively froo of logs, brush, and other debris. This 

section, approxiwtely $ h ~ o s  hundred yards long, war located on 

upper P ra i r i e  Creak in t h e  S ta t e  Park jus t  above the nouth of 

Godwin Creek, It ma about equally divided i n t o  r i f f l e  and pool 

areas. 

Tfie seine, utilized f o r  collecting in t h i s '  area, xeasurcd 

about IS feet long and 4.5 f cet in depth. A quarter-inch square 

msh wan used, a size vdiich allowed s u e  escapment of very young 



f i sk ,  but a f i i iar  mcsii v ~ u l d  havo mzds tlla soin0 too c3.fficulk t o  

c u t t i n g  blocko a ruler, and a notebook for rocording data, 

ft was originally plazxmd to malse a pop-illation ostizato about 

once 3 aonth during t h e  cztudy period. Ho~~cver, it was fomd that if 

the  f l c l w  ~aci r ~ c h  above nom.al the soins becms exzczdingly difficult 

t o  hadlo and tho eEficios:cy of tho saznpling r a 3  consequently inpairad. 

Thsrcforrt, 0.m five oo'ciaateo wsrc rude over tho oovon month period, , 
f 

and the t h o  betmon each b as sone$!t v a i s d .  

Znch population o dimto wars conchcted in the following mmaor: 
F 

t h e  six pool aread n3.Lhi.n tho  nolectad ecction rrore ccr~f.JUy seinod. 

a1 of t h e  fish tdia~ vsre placed on the snooth weoda block, measlneC; 

nzrkcd, ad then returned to the s u e  pool fron ~ h i c h  they cme. Tne 

cmkin~  conoistod of cutting osf a ~ 1 3 ~ i l l  portion of t he  caudal fin 30 

that tho  fish coiald readizy be distixquiahed for a short tima (~igure 

CUT 

, I 
, . A  

)A, ,t.,v ' 
1 

Figure 7. Location of cut t o  mark caudal f i n  

Cm the following day at'approtdnatoly tho s m  t h e ,  tho six 

pools were again ~ e i ~ c d ' i n  cxactly tho EWG m e r e  The 
1 ,  

mot ions 
. . 



tinlng involvad in osch soinc haul mro c n r o f u l b ~  duplicated i n  t h i s  

second d ~ y  l o  work. The numbms of norkad and unxarked fish could be 

recordad this t i n s  i n  addi t ion t o  tho  noasurcaonta and i d en t i f i c a t i on  

as t o  species. Kith tho above infornation a t  hand it was then 

possible t o  e s t i m t e t h a  t o t a l  nmbers of f i s h  (and of each species 

a 3  w a l l )  vhich inhabited t h o  section a t  this' p n r t i c u l u  t h e .  

Tho f o m l a  used i n  arr iving a t  the  estjaated t o t a l  vns a 

cixplc prcportion. If, f o r  euanplo, 20 f i s h  %ere caught and narked 

the  first day, and if 25 f i sh were c a ~ g h t  the  sacond day, (15 marked 

and 10 m r i c e d ) ,  t h e  proportion can be set up i n  t h i s  manner: 

let x equal t o t a l  unmarked fish 
s 

20 plus l.3 oquclls 33 t o t a l  population - . 

I. F i r s t  Bstimtet Noveleber 20 and 21, 1946. 

A., Seine haul f i r s t  day 

2. Silver salmon - 20 . , . . . .  
. . 

B, Seine haul oecond drpy 

1, Steelhead .. 1 -azkedi 0 marked 

2, S i l v e r  a a b o n  - 5 m a r k e d ,  2 ~ ~ ~ r k e d  

3. Cottid - 1 

C. calculated rcaults: 

1. Total f ioh  i n  sect ion - 73 
2, Total by tspeoies - 11 s toelhead 

, .  61 silver sahon 
1 c o t t i d  . 



3. S i z o  range ( t o t a l  length) 

a. Steolhead - 2.5-2.9 inches 

b. Silver salrnon - 2.1-3.8 inches 

c. Cottid - 3.9 inches 

4. Size averages ( t o t a l  length) 

a. Trout - 2.6 inches 

b. Silvor salmon - 3.1 inches 

C, Cottid - 3.9 inches 

. Second btimatar January 8, 1949. 

50 fish were t a k e n  on t h i s  a t tmpt .  
C 

111. Third Estimate: February 25, 19b9, 

1to f i s h  taken. 

1V. Fourth Estinate: 4-pril 23 a d  24, 19&9. 

A. Seine haul first day 

1. Steelhead - 1 '  

. , 

I. ' cut throa t  trout - o ,. 

B e  Soine haul second day 

1. Steelhead - 1 unmarked, 1 marked 

2. Silver salmon ' - 47 unmark 8, l.4 marked 

3. King salmon - 3 unmarked, 4 marked 

b. Cutthroat . - 1 unmarked 



Ca Calculated results: 

1. , Total f i ~ h  in section - 83, 

2, Total by species . . 

a, Silver  sslmon - 6L 

d, Cutthroat - 1  

-3.. Size r a g e  ( t o t a l  length) 

a: Silver salmon (tm ago classes) 

1. 1.5-2,2 inches 
. , 

2. 3cO-5a0 inch08 

be King salmon . . . - 1.7-2,2 .inches 

c, Steelhead - 2,84.7 inches . 

de Cutthroat - 10 inches 

be Size averages ( t o t a l  length) 

: a, Silver salmon (two age classes) 

1.. 1,8 inches 

2. h.1 inches 

b. ~ i n e  sahon - j.9 inches 

c, Steelhead - 1.2 inches 

d, Chtthroat - 10  inches 

V. Fif th  lbtiaater Eay 21 and 22, 1949. 

A, Seine haul first day 

1.- Steelhead - 0 

2, ~ u t t h r a a t  - o 

3. King salmon - 6 



5. Cott id  - 1 

6, Stickleback - 6 

B. Seine haul second day 

1, Steelhead - 1 u~narked 

2, Cutthroat - 0 

3. King salmon - 1 unzarlced, 3 marked 

b.  Silver salmon - 34 un;larked, 32 marked 

5. Cot t id  - 0 

6 ,  Stickleback - 1 unmarked, 1 marked 

C, Cdlcubted result& 

E, ' Total ' f ish i n  erection' 393 ' ' 

b. Cutthroat - 0 

C ,  Ei.n.g salmon , -  8 

d,  Silver salmon - 171" 
. . a,' Cottid . - '1 

f ,  Stickleback ' - 22 

30 Size range (total length) 

a. Si lver salmon ( t m  age olassea) ' 

1. 1.5-2.7 Inches, 

2, 3.0-5.1 inches 

b. PLng oalmon - 1. 5-2.5 inchee 

c. Stealhead - k.5 inches' 

d, Outthroat 
I .. - 0 

, .  .. 
. . 

I . .  . . 

Cottid . - 3.8 inches, . 

Stickleback 2 a 2 0 2  a 0  inche~ 



4. Size average 

a. Silver sahlon (two ago clnssos) 
t 

'1. 2.1 inches 
, . .  

' 2. 4.b inches 

' o. . Stealhoad " - Ires inches 

d. Cut throat - 0 

' . :. o, Cottid 
, . .  , 

- ,3 ,8  inches ' .  

f. Stickleback - 2*4 inches 
In order to obtain a rcoro conglete picture of these population 

changos it is planned to carry this current  study unt i l  the entire 

annual cycle i s  cororcd. Accordingly, at least t m  further eotimates 

ydU. bo made, following t h e  s m o  eotzblished .procedure. .Theso w i l l  

be eccmplished in July and i n  ~ e ~ t & b e , r .  With this addi- 

tional information it ppiU be possible to analyze the data more compre- 

hensively than at t'nis time, 

Tentatively, it is planned to continue this part of the  study for 

an aOdi.tionsl year vhen the work is resumsd on the  reat of the problem. 

This ~ u l d  allow an interesting conprison to be made between two 

separate sots of informtion. It might a lso  be possible to supplemlylt 

the seining progrm no& time through the m e  of some mall fyke nets 

o r  glass minnow traps. 

OZN&RJLL IIjFONiAT ION 

It was possible to obtain further general infomation through 
. . 
the stream observations which wsre carried on during the study period. 



size of t h o  run have already boon given' f o r  the throe most nmcroua I 
s a l ~ o n i d  apecios ( s i lve r  s d . . ,  king salmon, and stoolherd t rout ) .  li 
A fourth species of t h i s  sane farnily is the cutthroat t rout ,  f 

 thou^ an bcccsiond. cutthroat ms seen, tho population'seenad I 
t o  be very emall comijcrcd t o  tho other t h r e ~ , s p o c i o s .  Only one apawnfng 

run rrcs noted, vhcn a group of s ix  f i s h  aora Been swbming upstream in 

Prairie Creek on March 10, They appeared t o  be of a uniform bfza, 

a~parently about 12  inches in len&h, Evidently those ff  8h 

rapidly to the headnrat.ers of Prairie Creek a d  its t r ibutar ies .  Regret- 

ably there m s n 9 t  enough t i n e  available, during ibrch, to maintain an 

extensive search fo r  spawning pairs. ?crha?8, during t h e  final. 

senson's work, it will bo possiSle t o  c a ~ p l e  soma redds of this species. 

Probably tho ac tua l  s ize of the cat throat  run ons l a rge r  than the  obser- 

vations iadicate,  since sone spavined-out ad-crlt~ a r e  taken throughout 

the  Prair ie  Creek dralnago during t h e  f i r s t  few days of t rout  season, 

Thers rnr~ evidence of a s t r ik ing  dopee of s imi l c r i ty  i n  the, 

oelection of cpaming area bstxeen tho two opeciss of t r o u t  2nd t h e  

t ~ o  species of aalmon.' I n n t h o  fall tho king salman confined themselves 

t o  the  dceper oater  arees of the main Prairie Creek and lower Lost Ikn 

Creek, riililo, a t  the  same timu the  s i lve r  eshon  proceeded past t h e m  

aroas a-rd on up t o  the  h ~ a d ~ r a t e r ~  and smll t r ibutar fas ,  

In t ho  spring, when tho t rou t  appeared, a repe t i t ion  of the sane 

prccess occurred. The steolhoad remained in the lower areas while t h e  

cutthroat sought ont tho upper reachcs. A s  tho resu l t ,  there  m e  

l i t t l e  o r  no conpotition between t h e  adult nabor8 of these four  

species, 
. r 

I .  



In regard t o  t h o  young f ish,  there seumod to bc a gmat deal of 

both food coxpetition and predation during t h e i r  existonce i n  frcah 

wcter, The young ralnon began t o  show up i n  the  l a s t  wsek of February. 

CIha popdat ion  peak . probably . m s  reached tvm nonths l a t e r  i n  tho l a t t e r  

part of April. Thoy mro conswnc?d by the  previous year's silver ealnon 

one t r cu t ,  and also the  yumg c n L ~ o 3  uhich . . hatched out earliest i n  tho  

s?x-b.g soon Secme large enough to prey upon t h o  l a t e r  hatching fry of 

t$e canna yacr class. In ecidition, there a few cutthroat adults 

'snd cottids around a t  this time, . . . .  . . . 
. , 

By the  time tho young t r o u t  bsgan to hppear, in the last p& of 

Agril, a11 of thesa previously nan$ioned f i s h  ?%re maiting f o r  t h w .  
. , 

The young t rou t  seenod t o  be present in peatog'i; nm3ers i n  tha l a t t e r  

pa r t  of b y ,  Thio population peck of the t rout ,  as well as t h a t  of t h e  

sclrnon, m s  not in.waately reflected i n  the 8a'i;a f r o a t h e  noMng 

oparations; The quarter-inch ~ e s h  of tho ,ne t  did not hold f i ~ h  

e f f i c i en t ly  u n t i l  Lhcy agpronchad two inches i n  t o t a l  length, Conse- 

quently, there  vore no &mall t rou t  recorded i n  tho  sein ing data f o r  

Xay 21 and 22, although they could be seen in good nunbors, 
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It w s  possible t o  nzko detai led observation on the a c t i v i t i e s  of 

the  adulta; of t h e  four  species of sabonids  nf~ich are native t o  the  

Prairie Creek watershed, especially tho s i l v e r  salmon, lring salnon, and 

steelhead trouk. ~ignificant' differences i n  thc habits of these opacier, 

not previously reported, were observed. Somo of theae most important 

differences mre concernod with t h e  lapsa o f  t i n 2  occurrWe betwean the 

arrival of the adults  on the  spaynine arm and the cmencoment of 
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brocding activitioo, variation3 i n  the  part of tho  watershed uti l ized 

for s p ~ ~ i n g ,  and differences in t h e  aparent  siao, doviation, and t b e  
. . 

of occurrence of t h o  runs. . , 

'In addition, h p o r t s n t  variations were rloted with respect t o  t h e  

act=131 spnwning procoas, Theso include rapidi%y of digging, t h e  

required fo r  spawning, creation of falso reddc, and length of life af ter  

e g g  deposition, Tho physical ~h~zrac te r i s t i cs  of the redd areas shomd 

variation accorcng  t o  s p c i e s ,  e ~ p ~ c i s l l j  i n  rcgard to water depth and 

velocity, gravel siac, z d  dspYri of eg;5 pla.coment. It ms possible t o  

'conpi16 a table showing the characteristics of the productive redds for 

t he  three p r b c i p a l  species. G 

Sa~plos  were taken fron productive rcdds dwing  tho various stages 

of devolopxont, The a-no l t~ t  of inl'oraztion fron ?Axis soul-ce was not as 

extensive ss vas or ig ina l ly  h o p ~ d  ?or, bu% v: i th  the r e su l t s  f ro3  another 

r ;eo~on,~s  V O ~ ~ C  it s h o k d  be possible t o  obtain a close approximation of 

the natural mortality vl4lich can usually bc e::cpected t o  tdce place in 

the redd. It should then be possible  f&uEilly t o  compare . . t h i s  loss with 

that 1~5Ich takes place t o  a coaparable devolopnental stage i n  a r t i f i c i a l  

propagation. 

The t e s t  aection 0perat5.cn shomd, f i r s t  of a l l ,  t h a t  the  adult 

fish .;Jill not successfully s p x m  h e r o  the  water velocity is  markedly 

less t t ~ a n  in a normal habitat .  Secondly, tha planting of eyed eggs m a  

nost o u c c c ~ ~ f v l  md t he  resultant mortality rins quito low. The average 
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103s f r ~ z  these plsnto m a  a c t w l l y  lesa than t h a t  which occurred in 

t h o  hatchery controls. . 




