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|  B;k Eyad ogg atation. o
| Utilizad for the planting or eyed eggs of
sach spaciaa 50 that the total amsrgent young
bcould ba counted. Similar numbar of ayud
kaggs were hald 1n Prairie Greak Hatchany ta
” V‘ allaw a compariaon of the tuo mmthods. »k' -
kf?.k VPcpulation Study a R AR
R An attampt to achiave an undaratanding of the
| cantinuoun populatian fluctuations uhich eacur in
f‘the small coaatal straamo. B |
A; ﬁeining program. -
o Information on spacies, aisa, and nuﬁbera
,Twaé collected at fhirly ragular intervala by
' setning in s aeleoted aac’oion of Prm-ie Greak.
B.‘:Ganaral observations. S
/ Datn regarding population intarralationahipa
of adult and young tish. Ocoasional notes on
predxtora and atomach oon&enta. R
| iha ?rasant report ia aubmitted tcr tha purpose of outlining
‘tha progreas which haa baen achiaved during the first saaaon's
’wnrk on tha Prairie Creek project. No tttampt haa been mada at
kx Jthis tima to introduce comparativa literatura or refarensa

V matarial.
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i;ilver aalmm could be ssen continuously in the watershed
ﬁms:x the 1&@1 waek, of October until the first part of January .
widaaﬂy tm run was interrupted at this point by a prolongad

parmd of dry, cold weather which peraisted for the entirs monthy

’&«h@mar the dala.y was caused by the lmr water or b;r the accompany— '

mg “km tamperatm'e is hard to aay, If tha fiah had mted to

migmw during this period they could hava raached the spaming

m‘*em because there aeemed to ba enough flow for thia purposo.

Temperaturn Effect
In’ aaxmection with this Quast.ion, an intereating cccurrencc

teok plzcea on tha ﬁad River. ‘rhe Mad Iu.var jz a coastal strean

abmzt 30 milaﬁ aouth of Prairia Graek. The runs of migratory

fishes are- countad u they pass through tha ﬁ.sh Ladder at

: ﬁmaaey Dam, sbout 25 niles from the ::-iver mouth. During the

pas@ wn years ‘the bulk of the 1arge stealhaad run had ‘neen

pawing ovar ths dam during the four week por:l.od from January

,’15 ‘ba F&brxmry’ 15.

’I‘his year, the ateelhead appeared in ths lower raaches of

&he& ri:mr at about the usual time and good catchaa wera takan by

fm "aﬁ% )1 #long this first 25 miles, During the cold weathar

@f ﬁaﬁmam m&wa were no majar inoreases in water flow and, am

@rgmm%i, ww.y a very few fish came over the ladder. Howevar,

m iarg@ visw did mcur as t.he result of mixed raim smd snow on

%%m@w h, %, and 6, The fish did not resct to this situation
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and?ﬁhé'bnly'obvious explanation was that it was not accampanied
by the usual temperature increase because the preoiéitgtian was
of this unusually cold type. |
By February 8 only one trout had rsacted to the water rise
in spite of tﬁe fact that hugajnumbara of fish, perhaps two to
‘four thousand, were quiescent in the river immediately ﬁalaw the
dam, The temperature soon came up several dagraaé\and the fish
cams up the ladder in great numbers, .
"hasa observationa might ccnstitut.e goma evidsnoa to support
the theory that migrating aalmoncida raact mnore closaly to temper-
’katura changes rathar than to fluntuationa in uater volums. In
the north coaatal ragion tha gtream rises in the uintar tima seom
to be almnat always accampaniad by aharp tamparatura increases.
This fact has made it diffioult, in the paat, to aaparate the
effacts of these two environmantal factora. |
/ After the above describad ceaaation of the ailvar run in
January a few additional pairs of fiah arrived cn the spatning
beds on February 6 and 7. Their arrival noincidsd uith 8 pariod
of increased stream flow énd higher temparatures. By Februany |
20 the watershed was again free of thia apaciaa. Thusvthe total
time of tha silver aalmon migrationa axtended over aluoat & four
month period, | -
Once the fish entared the amallar straama they swam fairly
rapidly to the headwatara and commenced spmming immadiately. '



Table of Contents

These fish all seemed to be fairly ripe upon arrival in upper
Prairie Creck, Both aexeé'had lost most of‘thsisilvbr goloration
and the malés were brigﬁi‘rad on the sides, In #dditién@ the
ﬁhieé possessea a noticeable hooked modification’ of the upper
jaw. Thefe vas no evidence éfvindiviﬁuala undergoing an dpp#iﬁnt
waiting perioakithha‘daéﬁer'poéis baféra becaming'ripa enough
tosw"m. v L , o

In Elk Prairie Creak it was possibla tc time tha prograsa
‘;of tha run from tha mouth of the atraam to tﬁo apanning srea two
1milea upstresm, In this case thay taok upprozimataly two days
%o traval these last two miles ‘of their jaurnsy. 'Hdwaver,vii
'must be remambared that this laat portion Was the most difficult
becauss of the amaller flow of water and the grsat nnmbsr af
| obstacles to be surmounted. Thesa includa log jams, small ﬁatar—

falls, and ‘shallow water areas,

Bise of Rnn o s e

~ The total aize of tha silyer yun in numbers ot tish cannot
be given since no counting weir was maintaxnad. Houevar, from
repeated observations of the spawnins areas 1t is poaaibla ta
give a close approximation of the aime of tha run. compared to
that of the klng salmon which occurred at thn gsame time, The
silver run was dbaut six times as large as that of tha king
salmon, (The steelhead and king salmon Tuns were nbout tha namn

8123a)



Redd Gonatructim
‘uhen the fish appro&ched tho apanming arsa 'bhn fmlaa
. started digging in :_Likaly apots, )iany times the ‘f:lsh appaargd
%o become dissatisfisd and moved on to some other place bei‘ota
_ depositing their eggs. This was proved thr’qiugh careful subse=
quent axamiﬁation of such ¥false redds". In one sugh caze &
i’émale (accompanied by & male) spent twe days in digéihg up an
arsa 12 'faat in length 'dthcut nny Klibyantion of ogg;.- |
1«ha«n a pair of i‘ish wers saen "Iorking“ a partinular area

of gravel over a period oi’ soveral hours, this redd wag marked
a8 to tha date and spaciss. Later tha graval wee dug up and
thoroughly ex/amined for eggs 8o that tho natural mor‘bality
taking plac:e in tha graval could ba rccordsd, Approximataly
thrae-faurtha of tha radds 80 trnated turnad out to be the
afcra&nentioned talna varisty.

It Was found later that 815111 anothur tqrpa of faln radd
was usually constructed, After the eggs have bsen liberated
and the male fish has departed, the female will usually still
continue to dissipate her emergy in the digging operation, - This
continued aciivity may or ﬁnay not be carried out near where the
egys have bean de‘pbzitad.a Many fewales have been cbserved
digging at various places afier they drifi downstresm from tl;:a‘
area where the eggs lie, This instinct for turning up gravel
seauns to be 8o strong that most of these :igh continued t.,his;.

activity until they wers dead., Since most of ths female silvers
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" remained alive fram a week to two weeks after apawning, the pat
result was that large areas cf gravel were disturbed by 8
relatively small number of fish, This would give the impression,
to the casual observer, of & qpito‘intanaiva use of aomé of the
spawning area when only @ few fish may be aciually responsible,
Thevapawning activity 1t§alf»uaa qnite gimilar to that
dascribed for other s&hnénpid fishes, The female was Tespensible
for the actual redd construction, At regular intervals, oﬁc;
every two to threa minntas,»shé turned on hér sids and dug
vigorously, displacing rocka and grevel through the liftingv
action of her tail, This action usually carried her forward
from two to thres feet, She would then rest before raturniﬁg to
repeat the process, During this time the malé stayed in close
" attendancs, lying to the side and slightly behind the female. He
" would attempt to stimulste her by & quivering mation of his bedy,
and by swimming close to her, first on cne side snd then on the
cther, Ordinarily, the male exhibited but 1ittle activity
| compared to his mets, Howsver, if any smaller males or grilae
were present he would display great energy in chasing thehi
rivals aﬁd kesping them away from the femals, ~During all'of
the salmon spawning the only othar fish 1n evidence were thcan
smaller males or grilse. In no case was thera any sign of other
species of fish diaturbing the apawning pair or attempting to

- steal eggs.
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Gnly about ons oub of every eight famalss was noted %o
have two maiea in attendéncc.;;ln thase cases~tha.ia§ger of the
two males seamed to be successful in keeping his campetitor .
away from the egz pit, No more than two males wers ever seen '
attending & single female, In two cases the female wmas ;@cgmpav‘
nied only by & single grilse. ”‘H

- In general, pairs of this spscies dsmonstrated ﬁrgeding ‘e
activity for two to four days, After this, the male would
lose interest and drift dowstream to die within a short time,
On the other hand,,tha_famalé ugually xamaingd‘acﬁexhera Q&&f

the redd vicinity from seversl days to 8s long as two weeks .

‘befare showing a tendency to drift with the current and finally

dis, L

‘Several such females wers taken alivgljuqt after the male
had departed, These fish provag to be ;pgjga@ Quﬁ‘in,ﬁpitg of
the fact that they still continued the digging.ope;aﬁion, Most
of these fish, whether taken dead or slive, :iispuyod -cm |

tendency to retain a fﬂﬁ'eggs. However, the number of egge

retained was so small as to be almoat 1nsi§pi£icant when compared -

to the probable total that was placed in the gravel, Five
gpawned out females ﬁere examined., The mmber of eggn’ratained

vériedffrom 0 to 20, the average was S.SApar female. =

Redd Characteristics
fihen the nest was finished it usually consisted of a pit,

cblong in shapa with the long axis parallel with the flow of
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water., The 1ang£h averaged about thres feet while the width was
closé to two fest. I}eﬁth measurenants were taken of tmo of these
pita before egga hed been placed in them, 'They were respectively
eight and ten inches desp. However, in esch of these cases the
| female did a 1ittle more digging before depositing egga go that the
actual depth may have been an inch or two more, In addition, uhen
the eégs were dug up, the depths at shich they were found varied
from & maximm of 15 inches to a minimum of aevén inches, ﬁ
The size of the "gravel“ didn"s Bean ta be a decisive factor

in the selsction of a spawning site, 4 nriaticm, !rom stanaa of
1~1/2 inches in diameter interspaced with much finer gravel and sand
to stones avaraging 5 inches in dismeter interspaced with slightl,y
smaller stones, was cbserved, However, it was noted that about 75
péréent of the fish c;.hoas areas whers the atmaa were close to
three inches in diameter and interspaaedv with smaller stonss and
fine gravel, Fish were observed working areas where the stones
were much larger ‘(up to eight inches in diameter) Sut no eggs
could be subsequently recovered from these plages, |

| In most cases the depth of the ‘nter covering the gr#vel in
which the fish choose to work, was fairly constant, -ilgaslura'm.enba
ranged from depths of four tb eight inches with the majority being
close to five, The wvelooclty of the water alﬁn geemad to be a
fairly constant factor, This was roughly caléulated t‘hrough the use
of the float and stop watch method. The slowest recorded was 1.5

fast per sscond, while the most rapid was 2,5 feet per second,
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Host of them were very close to the two faet par second ﬁguro.'

Tha fish damonatrated ne partioular praferenoa as to rhether

they worked argas at ths ends of pools or acmawharn in a rifﬂe

stre‘cch, The redds nmnberad about tha aama in each ‘looation. ,
The sbovs observations aesm to indicata that the fiah is quita

particular in selecting water of the correct valooity and dephh.

‘ ‘I’ha other two factors of gravel size and location (pool or riffle)
wore not very constant The depth at which the eggs were placed
also Variad considerably, ranging from aaven ta Iiﬂ.een inches.

Hc_)wavar, in this connsction it was ‘noted that the fish dug d,eeper in

the gravel that wag the looseat and saslest to mk.

Fish Characteristlcs . ,
The size of the breeding adults ware yemarkably zinitdm.,

Actual measurements were made of ten typloal fish, five males and

{iva females, The wales varied from 29.5 inches to 34,5 inches

(total length') » avaraging 31.9 inches, The females varied Iran

27 to 28,5 inches, averaging 2?.6 inches, 411 of the adult silvers
which wars observed, wit.h tha exception of a :faw amall Q‘ilae,

would probably have come within thg abova g!.van size ranges.

Scale collsctions were made and the rasultant data on thc agu

and growth can evantually be added hare.

The dimorphiam batween the Bexas wWas extremc. Tho breading
male was larger and demcnatratad marked modification in color and

structure. The sidas of 'hhis fish becama suﬁ’usad '«ith z‘ad, oftan

quite brilliant, and the upper Jjaw becama prolonged and hooked. The .

i‘emale, on the other hand, exhibiied no apparent atructural moditi-

cations and the color change, if present, was much more slight than
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in the case of ths male, Both sexes, of course, lost the silver

color which is typical of the fish taken from salt water, -Soma'

’ofytha biéeding females remained a darkkgrceniah color, while

others developad a distinot lateral red stripe and red on the"
cperclea,'véry similar to the color pattern'éf'the‘naturu stéel-~

head,

" PART II. BIOLOGY OF THE KING SALMON
Tims of Migrations

Host of the individuéla comprising the first main run 6:
king salmon ail arrived within a few days of each other during
the second week of November. These fish did not enter any of the

small tributaries of Prairie Cresk, as did the gilvar salmon, nor

did they prass far up the main stream, “Thg iqo#nd hain,rﬁn
#ppéared.on D@camber 22, A écnsidaraﬁlo,numbar ofbtheaé fiiﬂ‘,
enterad Lost Man Craak, the lowest and largéat»Préiiie Creek
tributary, In periods~o£ normal flow this stream contributes
almost as much water #s the main creek, With the cxoéptiqn of

this one largs tributary, this second run behaved in the same

manner as the first, MNone of the smaller sireams were entorod‘nnd

the fish appeared satisfied withiﬁha>lowar regches cf the main .

creek, A’féw fish put in an appearance as late as the'first wack

of January but by tha end of this month the waters wers cleared.-
It should ba smphasized that, although thess two species

of salmon wara'ceoupyiné the same watershed at the'éame timé of

year, thsy ware apparently quite cdmpatable. Only & very few
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silvers attempted to gpawn in the general araa w’uich waa prefarred
by the kings (Figure 2). This 1attor apeciaa was generally tha
larger and :ﬁuite 4pu‘gna.cioua. Thay uau&lly chasaed the silvers end
smaller kinr"a quite vicioualy when they came near, Hbmvar, tﬁiﬂ '
did not seem to prevent the pursuad ﬁsh fmm gatting past tho
danger arsa and on upstream. |

Many of the king selmon arrived on the spawning arei 1n a2
more or less immature state, A number of them gtill showed a

large amount of silver on the back and sidea. These fish could be

~ seen lying in the deepest paola ’ where they waited until they mro

rips enough to spawn,

dd conatructinn
The selecticn of spaming beda and braading nctivity follwad

the same gensral pattern set by the silver aa.lmcn. A’bout the saug

number of false redds were kconstructad bafore tha eggs wers laid,
and probably even more area ua§ dug by the female after she had

couplated her Bpavming ’ since this fiah ganarally‘ rémained alive
for a longer time, The femaleé remained upstraam after apﬁmiﬁg

and some of them staysd alive for as long as four wesks, Their

remains could uzually be found well ﬁpstream near wvhers the redds

had besn constructed, A number of these fish were captured afier

7

. they had aspawned and were then examined for egg retention, glze,

and scals data, 4 total of six spamned out female king s#ImOn vere
examined for retained eggs. The numbers found varied from two to

7h, ths awerage being 20.

Table of Contents

1



EAST CREENK

T A
e S
Q | A

LOST MTAN CREEK

Table of Contents

~ BR

ELK PRAIRIE CREEV -

,\\‘Z

pPRODUCTIVE REDDS

O NON—PRobucrwe REDDS
' S SILVER SALMON

K KNG SALMON

R STEELHEAD TROUT

t MIlE

- SCALE: 1 INCH =

K ®



Table of Contents

16

Ag in the case of the silver salmon, the malaa di:appaarad
imsdiately aft‘.ar spawning, drifting dcvms’craam to dis or e'van
reentering the ocean while still alive. (A few malas were seen
doin'g this at the mouth of Redwood Creek, the straam into which
Prairie Creek flows). No dead male fish émld be faimd haar th;- o
spawaing area, | |

The spaﬁning was carried on in a rather leisurely manner.
The digging activity by thm femals oncurrad at five to eight
minute intervalsj and tha entire breading process sxhended soma- |
times to seven or eight daya. Ho cther specles oi:riah s
observed attampting to at‘eal egés’. : | |

With this specles also, the male took no part in the
sgtual redd consiruction, He exhi’oit.ad 1ittle activity axccpt

when smaller males attempted to get too close to the femals,

; Radd Characteristics ;

The f.iniéhe& nest 6onaiatad of a pit aSmxt four fect long
and thrass feet Wide. Meaauramanta taken of two nf theu pitl -
when they were apparantly excavated to their ua;dmm dapth gave
11 inches for one and 1l inches for the other, 'Whm the eggs
were dug up they were found to lis from nine to 1 inches under
the gravel. o

The size of the gravel worked was rather unifonzﬂ.}r 1arge.v

This factor may or may not be significant becauae most of thc

“guitable areas in ths lower Prairie and Lost M¥an Oroaka had mwh

larger gravsl than did the smaller tributarian utili;cd by the

gilver salmon,



Tha depth of water flowint over the redd 1ocat10ns ranged
froa tanltofzh inches. Generally, the éeeper rangs of frcm 12 to
2l inches was preferred The valocity of this watar was fairly
constant, varying from two to 2 S faat par sacond. The locaticns.
at the ends of pools and in the riffle atretchea were both aboﬂt
equally utilized, | |
Fish ¢haracteria£icﬂ | ‘
The sizavof,the,braading adults was qﬁiig vafiod in this
species. Theta wés no noticeabls aiffarencé‘iﬁti;eragéAsizél
between thé soxss, No spaihéd out males were measured beéaﬁse
thay disappeared sc quickly after théjredda wore finished, A

total of eight females ieré'méasured. The 1ongth (total) varisd

from 31,5 to 37 inchea, with the sversgs being 35.2 inchas. Scale -

data frcm the above fish will be inclnded 1atar.
The gexusl dimorphism was very slight with this fish, Ona
few of the males the upper gsaw became alightly"mndifiadgﬁbut in no

case to the extreme seen in the silver salmon, ' Thare was no golor

difference, and when the fish were in the water the sexes could no% -

be distinguished sxcept by the differsnce in agtivity.

: Compaéiaon betweén S#lﬁoﬁ‘Spﬁéiaé? -
- when the habits of these two species of aalmnn are compared
a number of rathsr striking differencaa becoms readily apparent.
Perhaps the most intereating of thess was the tandenny Qf the king
salmon to accept the deeper water apawning areas of 1ower Prairiu

~and Lost Man Creaka, whils the silver dalmon continued on past
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these araas gnd ﬁp into tha headwaters of the gmall tributaryvﬁtraama:
i}éspite the fact that the two salwon were in the watershed at the

same tima tharg was very little overlap of spawning aress,

| Significant differsnces were also apparsnt with such iaotéri as
water depth, gravel size, time of redd eonstruction, pit eize, pit

depth, viabllity after spawning, sex dimurphim,*and sizs of run,

PART III. BIOLOGY OF THE STEELHEAD TROU?

Tima of Migrationa

The first staelhead ware ssen on the spawning ares on Fﬁbruary
20, These fish continued to arrive in scatiersd mmbora until March
30, The run was qilte small and the total nuwmbers wauld probably be
close to the sige of the king salmon run, With the gxcepticn of &
single pair which spawned in Godwin (reek, the distributién‘cf apaﬁ-
ing fisﬁ wag very sin;ilar to that demonstrated by the king salmon,
The fish did not atiempt to press up 1n£o thq small tributaries
although there was plenty of water avail‘aﬁlc. . |

A good meny of the Fish srrived in a relativel;r immature state

-and remained in the despsr water arsas until they were ready to deposit

their eggs., It was noticed that one of the r@éw arrivals in the eirly
paft of March had a characteristic scar on its back, It was possible
to kéep track of this particular fish until it took part in the spawn-
ing sctivities, In this cuss, the time interval between arrival at

the redd area and the actual spawning was exactly two weaks,



Redd Construction

Ths bréeding actions of the wale ‘and famale:fish ware #pprox%
imatexy tha same as had baen previously noted with the two salmon
specias. The female did all of the digging and accampliahed it in a
morse graceful manner thnn did the femala salmon.’ Har body aaemad’
capable of being bent at & greater angle and she did net splash as
much watar around The digeging was quite rapid and aomawhxt arratic,
the rest intervals being sometimes only about thrity geconds but
varying to one and ons half minutas in some caaea.

In contrast to the salmon, the femnle trout was not inclined to
wasta energy in tha construction of “false redda“ aither‘bafore or
after the eggs were laid, Eggs were laxar found in all eight of tho

large redds that had been markad, and only two were non«preductiVB._

Howaver, these wers small areas that had evidently been abanéaned:noch

after they were started, probably 1n faver of a more likely Spﬂﬁe_?v
The adult trout were extremely shy, especially when the wa&eil/
was ¢lesr, They could be approached only with great caution, aven

when they were engrossed in the spawning process, In ganéral, the

‘pericd of greatast activity on the radds was the aarly mgrning and

evening, During the widdle of the day many of the fiah discontinued
radd construction and aought & hiding place in tha vicinity, eithsr

in desper water or under an overhanging bank,

Redd Characteristics

The shape of the egg pits was usually more girgular than were

thosa constructed by the salmon, The horisontal dimensions were sbout

three feet by three feet., The depth measurement of oha that looked
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fairly complata wags elght inchas, ¥When the redds were later examined

all of the egps were found to lie frcm aevan to 11 1nchea nndar the ‘
gravel surface,

~ The depth of the water was quite oonsiatent, arounﬂ nine to 12
inches, Tha gravel aiza varied from thrae to five inches, and the
velocity of the flow again showad but littla variatian, from 2.0 to

2.5 feat p»r second. Tha location at the anda of pocls where the -

water began to pick up mnmentum seenad to be mors attractive to tha
gteelhead than a 1ocatlon along tha riffle stratchss. enly two redds
waere marked in thia latter area.

~ Vihen the gpawning was campletad.moat of tﬁa fiah;headad i@mediw
ately down the creek, Seme of them were seen swinming mim_ with

their heads pointed downstrsam, instead éf béing 3atisfiad mara1y to

‘drift baékwards with the current,

Fish Characteristics’
The plan to capture some of the spawned out adults for examina~-
tion o cbtain size, egg retention, and scals data was not carried oub
bscause of the apaed with whioh these fish left the redd aress after

spawning., Judging from strean-eide observations, the size of the
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adults eppeared to be quite uniform with no apparent difference betwsen

ths avarage'size of the males and femalss, Moat of the fish would

probably measure 26 to 28 inches, total length, Thers was no sign of

Vany snmaller maturs males comparabls to tha salmon grilse.

The difference between the sexes, while not marked, was still

more apparent than with the king salmon, Both sexas, when ripe enough



to spawn, ghowad tho characteristic rainbow stripe‘on the aide
extending well up on the opercles. However, most of the malea
showed additional red coloration in a second stripe, vantral and “
‘parallel to the main, mid-lateral one (see Flgure 2) There iaslng

visible modification of tha upper jaw in the mnla.

Figure 2. Breeding coloration, mals steslhead,

It was most interesting tn flnd that 1ﬁ soms;wifl,vtho ?téalé
ﬁéad trout of Prairie Creek wers quite similar in behavior to tﬁo, J
jking; salmon. Both species had to underge & waiting peried in the
upstréam region btefors spawning, and they both indigated a ﬁéﬂ;érgnoa
for the deeper'watar of the mein creek rathep than venturing inte the
small tributaries, Both fish utillzed faéter water and larger gravel
for spawniﬁg than did the silver salmon, In addition, the rum appeared

to ba about ths same sisas.

PART IV, -~ REDD SANPLING

Marking Progedure
The redd marking pfocedura gconsumed by far a graatér.tmount of

time than any other phase of the problem, This sctivity invelved
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covering, &b frequent intervals, the twenty miles of apparently

suitable apawning area in tha uppar Prairie Greek drainage. In maxv '
places the undsrgrowth was almost impanatrabla aod progress cauld ba
nade only by wading the gtrean channel itself. It vas glsa nOCessary
to proceed vdth cauta.on to avoid scamng tha fish before they could be
spotted. 43 the result, i% took from four to £i~m days to adequataly |
coverk this area ONces Usually the pumbers of activaly spawning pairs
were very small comparsd to the nunbars cf fish vihich could*‘ba gean

in any on2 stretch of atream, Oonsaquently, the numbar of markad
redds probably represents only 3 small portion of the fiah vhich
actually spewned in this watershed, |

In the case cf the sslmon it would hava beail a 'simpln matter to

locata and mark spc.ta which looked aa if they had been worked over by

fish, Howsver, this would not have resulted in & positive ‘identifica-
tion of the species becausae both king and silver salmon wera pr.asent
{n the watershed at the sans tive, Therefors, 1t was decided to mnrk

only those redds where spnmfmg activity we aetually witnasaad.

Equipment
The equipment used in the operation wae 2 sharp;-pointad .ahoval
and a net waich was eap@cially designad to collect tha samples of
epes and larvae (rigure 3. The frame for ths net was shaped frcm a
ractangulnr picea of irom bar 1/2 inch wids, 1/h inch thick, and 10

feet leng. This piecs was bent and the ends welded to glva &

" yectangular frame four feoi wide and one foot high. Four lopps were
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then weldad on the front of it to accoumodate two 18 inch iron bars
which sorved to anchor the frame in place in the stream bed, Four
panals of natting (similar tc the standard bobinetting used in the

hatcheries) wers then sewn together and attached to the frame.

Figure 3., Net and shovel used for collecting sampleﬁ
C of eggs and larvaas,

The finished net provad to be’qnita practical for most of ;he
places in which it was used, v?he strain on the netting would probably
have proved tco groat in swift water much over & foot in dapth; For
thls reason it was necessary tb confine the sampling to the lowest
| watér periods of the winter §eason. It was originaily planned te
samplé all of the productiva redds at least twice (at the ayed 8gg
and larval stagss). Howsver, high flows prssent over the grgateﬁ 3
part of the rainy geason was the factor which raagictad a complste.

coverage of all the rsdds,
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Sawpling Procedufe |

The following gensral procsdurse was develcpad tbr the removal
ofveamplea from the rsdds: The collecting net was set about five
fest below the downstream end of ‘the redd. Tha first step of the
digging operation consisted of shoveling mcross the width of the
redd at the upstream end to a depth of about two feat, Then the
gravel was sluwly turned over ~down the 1ength of tha redd with the
two foot depth baing maintained until the egga wWere contacted.  This
resulted in tha-aggs being fread of tha’graval uith,a minimnm #mpnnt
of pressure‘aﬁdyfésultant damage (Figﬁrs h);‘ (Tﬁe réﬁovaiiéf.gravel
and eggs_iﬁ‘thig iaieral direcﬁiohyinstaad oflfrém;directly abova

seemed to be mﬁch easier on them,)

TGRAVEL T
%ﬁg Eeas

Figure li, Method used for removing eggs from the grével.'

The date at which the eggs were deposited in these marked redds
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was of course recorded so that it was possible to guess quite accurately

when they reached the varioua developmental stages, Eggg were beiﬁg
batched in the Prairie Creck Hatchery at the same time, and the rate
of their devslopmsnt claéely paralleled those in thaygravel, singe

they wers exposed to almost the same temperatures,
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: !
The original intent was to sample at the three principal stages: :
pre-syed, eyed, and larval, However, upon examination of two redds
(one silver and ons king salmon) which had been sampled in the pre-
eyed stags it was found that evidently many eggs had been killed by the
disturbance created with the removal of the first sample., ¥hersfors,
since the sanpling at this stage saemed'unnecaaaériiy uhatafulg it was
discontinued, No such 111 effects wers discernible when aaméles were ;
taken at the other two stages. | | 42
‘Vhen it appearsd as though about cne hundred eggs or larvee had bl
. - s i
floated into the net, it was removed and the specimens were counted. f'
The numbers of live and dead individuals were récbrded'and thé.li#a
ones ware placed back in the gravel and covered over, é
Results !
Silver Salmon: A total of eight redds out of 2l marked wers |
productive, Tazble 1 gives the data for each productiva sample takan, :
TABLE 1
Hesults of Twelve Samples Taken from Silver Salmon Redds .
Deposition Dead 1Iive ©Dsad Live  Percent .
. Ssmple date epgs  egegs larvae larvee Mortality Stage Location '
, " i
1 12/15/L8 3 101 2,88 pre-eyed East Cr,
2 12/15/48 15 192 725  eyed - Godwin Cr, L
'3 11/25/L8 17 115 , 2 12,50 eyed Godwin Cr, 3
L 12/25/L6 18 129 12,24 eyed = Elk Prairis Cr.2
5 11/18/L8 22 237 L 69 7.83 eyed and Prairia Cr, ~
- o ' - larval
6  10/2L/48 5 12 7h8 2.22 larval Godwin Cr, 2
7% 11/25/L8 15 25 361 9.98 larval Godwim Cr. 3
8%  11/18/L8 15 12 480 $.33 1larval Prairie Cr.
- 9% 12/15/L8 1 | 1 3,85 ~larvel Godwin Cr., L
10 2/6/L9 32 . 31 50,79 larval Elk Prairie Cr.l
11* 12/25/L8 1k 1 126 9,22 larval Elk Prairie Cr.2.
12 2/1/h9 1 51 1,09 - larval Godwin Cr. 1

% Indicates sémple taken from redd that had been sampled once before,



Tt would undoubtedly bs a mistake to try to draw any definite
cong:lusions from the sbova tabls at this tinia. When tha data fram
ano‘ehéf éaason‘é work 1s added, it‘ can bs éarsfullyk mlyzad.’ It
can be seen thét the mortélity in all of the sén;;ﬁles is compaiativa]y
low except that of number ten, When f.his :;-fedd‘was examined it was
fouﬁd that apparently most of ths eggs fmd not bean £ert111’zed. It
had bsen noticed, when the redd was first beixig conafvmctedk, that
the mala fish disappaarad very quickly, It is quite possible that
he was captured, perhaps by ’somke prsdato# bétoré 21} Qf the §g§
had been fértﬂiza&, _ ’ ‘ L |

‘E{t_{l_g salmons | A totai of only two radds out bf nins marked
were foﬁnd to be productive, as shown in Tabla 2.
sast &
Respiﬁs of Threa SamplasA Takaﬁ from King Salmon Redds

Deposition Dead Iive Dead Idve  Pergent
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Sampls Dste e8| euEs lanao larvae lMortality . Stage ILocstion

1 11/2248 11 11 | B59 . ayed Prairie Cr,

2 12/22/L8 1 13 . 9,21 pre-eyed Lost

Man Cr.

3 11/22/48 3 2 19 12,50 larval Prairie Or.

# Indidates sample taken from redd that had been ampled once
bafore,

Steelhead traut: A total of eight redds out of ten marked were

found to be productive, as shoun in Table 3.
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TABLE 3
Results of Ten Samples irakanv from Steelhead -'_I‘rput Redds
- Deposition Dead ILive Dead Live Percent
Qampla Dzte eggs  eups larvaa larvu Hortalit.z St!ge Location
1 2/21/L9 12 187 6,03 larval GOodwin Cr,
2 3/30/L9 2 211 oSl ~pre-eyed Prairie Cr, 6
3 3/8/L9 1 506 2,69 bsyed - Frairias Cr, §
L 3/1/k9 15 ‘50 160 667 - ~eyed and Prairie Cr, 2
‘ ‘larval
5 3/10/L9 51 50 3 L9.ok syed and Prairie Or, 7
’ larval
6 3/10/L9 22 233 8,63 - eyed - Prairie Cr. 3
7 2/20/L9 8 51 13,56 larval Prairis Cr, L
8 3/12/L9 39 137 22,16 gyed  Prairia Or, 1
9% 3/8/L9 1 - 108 - ¢92 laxrval Prairie cr.g

0% 3/30/k9 5 | 93 ' 5,10 larval Prairia Cr,.

# Indicates sauple taken from redd that had been samplad once befare,

Hote that sauples #ive, seven, and eight ahov a comparativaly
high degrse of morality becéusa of t.he large numbara' of dﬁ#d ogfgsls’ In
these particular cases it was noticad that nwat of the ogas had reached
the eyed staze before they diad. In all of the othar radda atmhed
(including those cf the two salmon spacias), the great majcrit.y of
dead eggs showa no such development and apparently rapresented ths
non~-fartilization 1css. A posaibla cause may be the haavy infeatation
of a species of oligochaste worm, Large maaaes of thesa WOTHS Wers
found in thé imnediate vicinity of thevaggs’ the infestation being
sspacially heavy in the redd which producéd éampie nunber five, Thers
wag no evidence that the worms were attacking the eggs dirsctly, bub
they did exude copious quantities of mucus, which may havs had the
affsct of upsetiing the osmotic balance of the eggs or perhaps affect-

ing the intake of dissolved oxygen.



Table of Contents

e 9u  end peol  SH

28
Tt was mentioned previocusly that various types of data had -

been recorded at tha tine tha redds were markéd. A great number

,of thaage redds, upon exﬁmlnation, proved to ba non-productive. It

hag since bean decided to disregard all such data exnept that 1nIor-
mation upon redds in whiuh eggs wers found. Therefors, the various
characteristics of the productive redds of all three apacies are
~given in Thble L,

TABLE L
Charaaterlstics of the Productive Redds
of Trout and Salmon » :
, Eapoaition ﬂatar thar Gravel Dapth ' o

Creck dats depth Valocity Size of eggs Location Speeiask
Lost an’ 12/22/48 104 - 2.5 6n Iy riffle K
Prairie S 11/22/48 16¢ 2.0 G 99  end pool KB
Godwin L 12/15/L8 68 2.0 3m - 15%  rpiffle = 8§
. East C o 12/18/L8 ko 2,0 2»  10%  riffls. 85
Godwin 3 11/25/L8 5 2,0 3® 118 end pool 55
Elk Frairie 2 12/25/L8 = 6% 2.0 e 118 riffle 55
Prairie 11/18/L8 8 2.0 - L 7™ ‘end pool  SS
Godwin 2 10/2L/48 5% 2.5 1,57 10" - end pogl  S8S
Elk Prairie 1 2/6/L9 5" 2.0 3% 120 riffle - 88
Godwin 1 2/7/L9 - 17" 1.5 20 11w end pocl = 88
Godwin 2/21/Lky 1M 2,5 3% 10w end pool  SH
Prairie 1 3/12/L9 11n 2,0 30 9%  end pool  SH
Prairie 2 3/1/49 1 2,5 gw  10m  riffle ~ sH
Prairie 3 3/16/kg 81 2,5 3 riffle sH
Prairie L 2/20/L9 8" 2,0 2 11w end pool  SH
Prairie 5 3/8/k9 1 2,5 L gn end poel  sH
Prairie 6 3/30/Lg 13® 2.5 EIN S end pecl .. BSH
Prairie 1T 3/10/k9 1an 2,0

The average for the four characteristics of water depth, water

velocity (feet per mecond), gravel sise, and depth of eggs (under ths

gravel surface) have besen calculated and sre given below. Theme ara;.

of course, subjsct to scme changs when additional information is



gatiared in the final goagon's work,
A, King sélmnns (two redda)
1. VWater depth - 13%
2, eiatgr.'valoaity - 2,25
3, CQravel slas :-f 6w
ke Depth of egis - 1.5%
B, Silver salmﬁ: {eight redda)
1., Watar depth = 5,7"
2, Wator velocity - 2,0
3, Oraval sise = 3% |
L, Depth of eggs = 10,9%
G, Steslhead troub: (eight redds)
1, vatsr dapth - 11"
2, Water velooity -~ 2;3
3. Ursval size k- 3,67

L, Tapth of egzs = 95"

PART ¥,  THE TEST BTION
Tt was dscided to de¥ise some mathod whersby the number of
ychng fish which sasrged from a redd could be gount.ed apd goupared
to the migbar of egus wilch had wiéinany baan placed thers. %o do
this it was fimat neceseary to selsct a a1l sirsam which could be
kapt suitably acraensd off so that the young fish could bs held and

captured,

In tha northern coastal area of galifornia the aonual rainfall

1s high, around 60 inches in the Prairie Creek drainags, and the
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strean flows fluctuata widaly during the rainy aeason. Stra&na

‘ which may ordinarily flow'only & fow cubia faat per second will
somatimas increase their flow tenfold or more after one or two days
of hard rain, |

It was difficult to locate a stresa in which fine screens could
be kaopt, 4 little creek was finally located bwhich waa'mainly‘upring-
fod and had a very suall drainage area. The noraal winter flow was
only aboub oné~half a cubic foot per saaénd, but thers were émpla
numbers of deep spois capable of holding large fish,

Throe screens were installed in order to nrﬁata‘tﬁaAprctaetad
sectiona, the upper ons sbout 30 fest long and the lower sboub 20
feet, Additional gravel, conslsting of atoﬁaa about three inches in

| diamster, was haulsd in so ihat thers would be plenty 0 cover the
eggs, Tha upper section, containing three dsap’holaa plus riffle
arcas, was used to study the efficlency of natural spawning,
Natural Spawning
ne mature pair of each of the thres specles of fish (silvar
salmon, king salmon, and steelhead trout) was placad in this upper

section in the hape that they would apaun in a normal manner. These

adults wers nstted in the fish ladder which extends over the Sweassy
lem on the Kad River, They were transported to the test section in
a "live box" vhich was mounted on the bed of a pickup truck, A
smali electric pum? supplied eﬁough’air go that the fish arrived at
the destination in good condition,

A1l three mpecles showed courtship activity and indicated the




dssire to spawn, The silver salmon anﬁ trout females deposited
virtually all Qf their eggs, (retaining four aplece). The king
salnon femsle was apparently quits dissatisfied with the smill flow
and dsposited faw'or nona of her egga. o eggs could be found in
the gravel and cioaa 4o four thousand were found in the ceelomio
cavity after she died. ‘ : ‘

In the case of the other two species it was noticed that the
male apparently had trouble maintaining his position at the side of
the female during the redd cqnstrgctiqn,‘ The difficulty evidently
wag caused by the lack of the usual sirong current tévswim,againat.
When the male attempted to stimulate the feuale he was carried on
past her by hi# movaﬁénta and wes forced to turn around and swim back
to regain his position. As iha result, when the eggs were dug up
later thers was no sign oibdevalopment in any of them, thus indicating
that they had not been fertilized., They had bean propérly deposited
by the famals, howaver, and carsfully coversd overs.

Because of this turn of avents, the natural spawning part of
the experiment gave but 1little information except tglﬁdemnnstiatq
tha; these species will probably not propagate successfully when the

adults are transferred to such a snall strsam,

Eyed Egg ?iahta
The lowsr screaned off section was used for the purpo:a ef
artificially placing oggs in the gravsl after they had rsached the
eyed atage,
It was hoped that this part of tha'exparimant 3cuid.yield éﬂ#&

which could supplement those obtained from the sampling of natural
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radds; Informaiion was nesded ﬁartioularxy'upon the condition of the
young fish following'emerganoé and the time 'raciuired'for the emergsnce
procesa. Also i1t was hoped that useful figures on the‘ mortality from
the eysd stage on would be cbtained, . .

The eggs utilized for this purpcse wers takén'fram fish which
had been captured at tile Sweasey Dam fish ladder. A live box, large
eﬁough' to hold séveral pairs of fish, nai éonstruétad in one corner
of the ladder. The adult fish were then hald in this structure until
they becams ripe enough to be artifically spawned., The eggs wers
transported in cans to the Prairie Cresk Fish Hatchery and held in
the troughs until they reached the eyed siage, At thia'time the egge
ware counted and divided into two groups, Aﬁproximataiy half the

total for each specles was kept in the'ﬁatchery while the other half

~wag transported to the test section,

‘The eyed eggs were buried in pits in the gravel in an attempt
to duplicats, as closuly as pospible, the gonditicns found in the
natural redds, As scon as the young fish began to'amarga‘they'wera
collected and counted a#ary day, Both spociss of young salmon tended
to becoma concentrated against the lower sersen, Virtually-all.of
the king salumon and most of the silvers bhawed thisg desire to mav;
downstream imnediataly,

The séreans which boundéd the sectien were cbnstruntad‘uo that
an ordinary trout egg baskaitaompoaed the center section (see Figure
5). | | |
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Figure 5, Screen at lower end of test station,

'This bagket was reuovable, making it easy to clean and raélace in é.
faw seconds, When the young fish drifted downstream they became -
trapped in the lower part of the basket, This wade it easier to
capture and count the fish but it also probably allowsd the naturai
predaﬁion to increage, - The basket was easlly accessible to such
animals as shrews, mice, racoons, and birds, | | |

| dhen the young trout began to emerge, the upatraém sida of the
basket had to be coverad with bobbinet material becauss these fish
were small enough to pass through the wirs mesh, Yost individuall
of this species didn't show a strong desirs to move downstream as

did the salmon, They moved in about equal numbers both nbofe hné.
helow the emsrgence &rsas,

A11 of the fish, both trout and salmon, which mads their'wiy
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out of the gravel ssemed to be in good health. There was no sign

of injuriss ﬁﬁiqh may have been inflicted during the emergence
process, The majority of the individuals emerged at might, Although
no accurate count was kept, it was noticed that about two~thirds of
each dailj totai‘waa u-ua11y~pickad up in the first édllactian in

the momntng, : e :

| : Reauitsf ~' _

g;gg‘gglmgg;v 2,907 qyad.égga of this apeéiaa were planted en
January 11. 3,132 aggé‘aeré left;tq’complste their aévaléﬁnent in
the hatchery trough, ‘Apbroximétélf 225 of“the yﬁhng fish were washed
out of the gravel prematursly during 2 flood on Februsry 24, 7This
was probably the result of'tha eggs not having been buried as deeply
as they would have baén in a ﬁatural redd. The remainder prbcaedﬁd
to emerge naturally, beginning on March 9, The last fish waré t#ken
on dpril 21, glving a total emargenge period of aluest six woeks,
The rats of emergence h:s been pletted on & graph with tﬁa othef two
specieas (sse Fiéura 6), ' | |

A total of 1,0&9 young fish were counted, Vhen this figure is
coupared to the original 2,907 eggs, it gan be seen that a rather
extensive loss took place, amounting to 1,858 individuals.

After all of the young fish haé.been captursd the grdvel ial
dug up and thoroughly examined in order that a check might be made
of the mortaiity‘which.occurred before the young fish left the redd;
Thiavresulted in a recovery of 54 eggs which had died before hatching.
No dead larvae were found. It is believed that thess 54 eggs, or 1.87

percent, represent the approximate total mortality which took place

3l



in the gravel.

17 5L is Qubtractéd fran 1,858, there still remains a loss of
1,80L individuals., This number prbbably representa the loss from
"prédator action, Of tha 3,132 eggs vhich wers held as u'contral ‘
group in the h&tchéry, Lé indi#iduala died before the yolk sac was
dbaorbad (nine as egygs and 37 as larvie).f This number reprssents
1,47 percent of the total, It is inxeraspihg to note that from the
’ayad stage to the emargence‘tihe, the longes in both the hateherf
trough and ths gravel ware quite similar and very sumall,

Silver salmon: 1,580 eyed eggs of this species were plantad

on February 27. L28 egus wore kept as a hatchery controls The
first young fish wers seen on April 13, and by May 2 the emergence
was completed, This time, sligﬁtiy leas than three wesks, was
shorter probably becauée of the aiightly higher uatef temperatures
which prevailed, See’graph for data of aﬁerganée rate (Figure 6).
A total of 1,161 young fish were eounted, This leaves &
discrepancy of L19 when the counted tofql is compirud to the
original number, The examination of the gravel from the vacated
.redé Yieldad only three dead eggs and no dead larvae, This gives a

losa in the gravel of only .19 percent and a prcbabla predator lose

of 416, 'The loss in the control group, oovaringrthg’nams period of -

time, amounted to 36 (33 larvae and three eggs) or B8,L5 percent.
In this case the loss in the hatchery was considerably higher than
that discoverad‘in the redd.

Steslhead trouts 1,L16 eyed eggs of this lpaciés were planted

on April 17., 2,060 wers left for the hatehery control greup. The

first young trout were captured on May 1, and they continued te
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emerge until May 26, This perlod of only lé‘days is very short when

compared to the time necessary in tha case of ths aalmbn speciea.“

The appsrently faster developmental rate of the trout and the higher

spring watsr temperatu;es are probably the principal :aaaoha for guch B
a rapid emergence. The rate ia plotted on a graph (see Figure 6).

1, ;027 trout wera capturad and counted, This numbar sdbtracted
fron the original total leaves 389, Most of this number was aocounted
for when the gravel wap examined and 225 dead eggs and one dead larvase
wore found, This left the comparatively small total of 163 which may
be'attributed ‘o predator action., The ${rout did not tend to beocme
concentrated in the lower basket but reméined dispersed throughout
the length of the sectlon. This actlon evidently resulted in the
predatory factor being greatly decreasad. | ‘

The loss of 225 individuals in the gravel represents & 15,96
perdent mortality. Thls can be compared to a 429 or 20.82 percenﬁ
loss in the hatchery, (13 eggs and L16é larvae), This hatchery losas
is evidently due to some unknowndisea:a that ragulgrly affects trout
at the Prairis Creek Hatchérj. o

When the results obtained in thi:’part of the test séction are
con;iderad as & whole it can be ssen that the mortality varied qnité
widely betwsen the three species, with the salmon doing much Better
than the trout, It is also‘evident that a slightly better survival
was cbtained in the test section rather than under'hnichery conditions,
It was interesting to note that most of the hatchery loss occurred
during the larval stage while the main test section loss was in the

eyed,stéga. Tt would probably be a good idea to repait the éxperimant
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once nmore in order to more definitely establish the reliability of

thigfinformntion.

PART VI, POPULATION MOVEMENTS
It was désirable to learn aomathing about the movamanta and.
fluctuations of all of the fiah nativa to the Prairio Oraak drainaga.
The general movementa of the larga adult fish in thia typa of ”
oastal strean are uaually familiar to mest observera becnu:a of the
relative ease with which the apawning rung can be gagn.. On tha other
hand, there has been‘very 1itﬁla work dons witﬁ tha'immature tilh

and those representing the smaller species,

Seining Frogram

In order to bbtain a8 progressive picturg‘of the changess vhich
ars continually occurring in the various specieu, it was decided to
gelect @ suitable area which could be sampled throughout the study
period., ©Since it was necessary to use & seine for the procurement
of the population aaﬁples, a stretch of Prairie Creek was selected
that was comparatively free of logs, brush, and other debris, This
section, approximately three hundred yards long, was located on
upper Prairis Creek in the Stats Pnrk just above tha ‘mouth of
Godwin Creek., It was about equally divided into riffle and poel
arzas,

The seine, utilised:for colliscling in this area, ﬁeasured‘
“sbout 15 feet long and he5 foet in depth. A quarter-inch square

mesh was used, a size vwiiich allowed scae escapament of very young
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fish, but @ finer mesh would have made the seine too difficult to\
handle. Other eqdipmﬁnt used consisted of & small scalpel, a uoad
cutting block, a ruler, and 8 notebook for racording data,

It was originally planned to maka a pcpulation estinate about
onge 2 month during the study period. Howavar, it was fqund that 1f
the flow was much above normal tha seine becams exceadinzly diffioult

to handle and the efficiency of the sampling was conseqnantly lmpaired.

Therefora, only five estlmntes ware made over the sevan month period,

gnd ths time betwoen each was somauhat varied

Bach population sstimate was conducted in tha_folloﬁing nanner s

the gix pool aress within the salected saction were carsfully aeinad.

A1l of the fish taken wers placsd on the smcoth wooden blnck, maasurad,
marked and ‘then returned to the same poeol from which thay cana, The

parking conslsted of cuttlng off a small portion of tha eaudal fin so

. that the fish could readily be distinguinhed far a nhort time (Figure

7).

cuT

Figurs 7. Location of cut to mark caudal fin

On the following day athépprcximately the same time, the six

pocls were again selned in exactly the saue mannsr, The motiona and
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; timing involved in each seine haul were carefully duplicated in this
second dsy's work. The numbers of marked and unmarked fish could be
feéorded this time in addition to the measurenents and identificatien
gs to species, With the above information at hand it was then
po‘ssi‘:jkle to estimate tha total numbers of fishl (and of each species
as well) which inhabited the section at this particular time.

?Tha’ formula used in arriving at the eatimatad total was & |
simpls propdrtion. i, for exampls, 20 fish were caught and marked
the first day, and if 25 f‘ia'h wei:-a' caught the second day, ;(15 marked
and 10 unmarked), the propoertion can be set up in this manners

Lot x oqual total unmarksd f1sh

y | 15 10
20 © X

x = 13.3
20 plusv' 13 'équalé 33 total pdpulatién
I. First Estimstes Yovember 20 and 21, 1548,
4. Seine haul first day
1, Steelhead - b
2, Silver salmen - 20
B, Seine haul second day
1, Steelhead - 1 unnapked, 0 marked
2, S5ilver salmon ~ § ummarked, 2 marked
3, Cottid - 1 |
g. calculated resulis:
1, Total fish in section - 73
i | 2, Total by Bpacieé - 11 steelhead

61 gilver salmon
1 cottid
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3. S5ize range (total length)
a. Steslhead = 2,5-2.9 inches
b, Silver salmon = 2,1-3,8 inchas
8, Cottid « 3,9 inches
Lo Size averages (total length)
&, Trout = 2,6 inches
b, Silver salmon = 3.1 inches
kc. Cottid - 3,9 mcheg
T, Second Estimate; January 8, 1949,
lio fish were taken on this attéﬁpt,
ITI. Third Zstimate: February 26, 15h9,
Hc fish taken; E ,
IV. Fourth Estimste: April 23 and 2k, 1949,
A, Sei#e haul first day

1. Stealhead - - 1 -
2, Bilver salmon = - 39
3. King salmon . == - 9§

L. Cutthroat trout = 0 -

; B, Seins haul second day

| 1. Steslhead 1 unmarked, 1 marked
2. ©Silver salmon - = L7 unmarie d, 1 marked
3. King salmon -~ 3 unmarked, L marked

L. Cutthroat « 1 unmarked
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Ce Calculated regulis:
-1, Total fish in ssction - 83
2, Total by specias
8, Silver salmon - 6L

b. : King ’am = 16
¢, Steelhead - 2
d. Cutthroat B |

3, Sise range (total length)
a, Silver salmon (two age claszses)
1. 1,5-2.2 inches
2.' 3.0-5.0 inches

b.' King 5almgn - 197“"2.2 inChE'
¢. Steslhead - 240=l,7 inches
d. Cutthroat - 10 inchss

L. Size averages (total length)
a8, Silver salmon (iwo age classes)
1. 1.8 inches

2- hol inchai i

b. King salmon - 1.9 inches
¢, Steelhead = L2 inches’
d., Catthroat ‘ - lO inches

V. Fifth Estimate; May 21 and 22, 1949,
A, Seins haul first day
1, Steelhead - 0
2. Cutthroat - 0
3. King salmon - 6



B.

Co

b

5.
6,

Silver salmen -

Cottid -

Stickleback o

Seine haul sscond day

1.
26
3.
L,
5e
6o

Steelhead -

Gﬁtthroat -

King salmon -

Silver salmon =

Cottid -

Stickleback -

calculated resuliss

,1.
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1 unmarked

o

1 unmarked, 3 marked
34 unmarked, 32 marked

o ,

1 unmarked, 1 marked

Total fish in section ~ 193

2, Total by speciei

3.

a,
be
Ce
de
a.

f.

Steelhead
Cutthroat
King salmon
Silver salmon
Cottid

Sticklsback

w 1
- 0
- 8
- 171
- 1
- 12

Size range (total length)

Ba

b,
Ce
d.

e

‘Silver salmon

(twa age classes)

1., 1.5-2.7 inches

2, 3.0-5.1 inches

King salmon
Steelhead
Qutthroat
Cottid

stickleback

« 1,5-2,5 inches
- 445 inches

-0

- 3.8 inchal

w 2.2«2,8 inches
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i, Size average
; | 8, Silver salmon (two age classes)
‘ 1, 2.1 inches
2, L.h inches
b, King salmon = 1,8 inches
¢, Steslhead = = k4,5 1nc£e:
d, GCutthroat: - 0
e, OCottid - 3,8 inches
; f. ‘Stickleback = 2, inches
In order to obtain a more complete pictnré‘ﬁf‘these.pbpulatian
changes it 1s planned to carry on this current study until the entire
annual cycle is covered, Accordingly, at least two further estimates
will be madé, fallcwing the sama established procedurs., These will
be accomplished probably in July and in September, With this addi-
ticnal information it will be possible to analyse the data mora compre-
hensively than at this time. |
 Tentatively, it is planned o contimus this part of the study for
an additional year when the work is resumed on the rest of the problmn."
This would allow an interesting comparison to be made betwaén two
separate sets of iﬁformation. It might alse be possibla‘to supplemant
the seining program next time ihrough the use of some small fyke nets

or glass mimnow traps,

GENERAL INFORMATION
It was possible to obtain further general }nformatién‘through
the stream obgervations which were carried on during the study pericd,

Such data as the time of spawning, location of redds, and‘telativa
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siie of the run have alraady been given for the three most pumerous -
salmonid apeciea (8ilver salmon, king salmon, and :taalhaad trout).
4 fourth apeciss‘of this same family is the cutthroat trout.

Although an occesional cutthroat was seen, the pépulation peemed
to ba very sumall comparéd tb the other thres species, Only one spawning
run was noted,‘when a group of six fish wera gaeen swiming upatream in
Prairie Creek on March 10, They appearad to be of & uniform liza,
apparently about 12 inches in length, Evidently these fish swan
rapidly to the headwaters of Prairie Creek and its tributaries, Regret-
ably thore wasn't enocugh tims available, during March, to méinxain an
extensive search for spamming pairs. Parhaps; dufing the fihaIEV‘
geason's work, it will be possible to sample some redds of this species.
Probably the actual size of the cutthroat run'wai lérge?‘than the obser-
vations 1ndicéte, since some spasned-out adulta are taken thréughaut
the Prairie Creek drainage duringythe first few days ef'tfout geason.

There wos eviderice of @ striking degres of :imilafity inytha
.gselection of spawning area between the two species of trout iﬁd’thq
two species of salmon. In the fall tha king salmen confined thaﬁaelvél 
to the desper water areas of the main Prairie Cresk and loﬁer Lost th
Creek, while, at the sams time the silver salmon proceeded paét these
“arsas and on up to the hesdwaters and small iributarias.

In the spring, when the trouﬁ appaafgd,‘a repatitien of the same
pfocess occurred. The steelhead remained 1n.tﬁq lower aféal while the
'cutthroat sought out the upper reaches, Ae the ;esult, there’nal

little or no competition between the aduit members of thesas four

species,

L5



In regard to the young fioh there geemed to be a grzat deal of
both food competition and predation daring thelr axistanno in fresh
watar, The young salmon began to show up in the lnst week of deruary
fha population peak probabxy wag reached two months later in tha latter

part of April, Thay were consumed by tha previous year'; gilver salmon

,and trout, and also the young ;almon which hatchod out oarliest in the

spring goon became large enough to prey upon the later hatching fry of
the same ycar class. In addition, thers mse a fow cutthroat adulis
and cottids around at this time,

By the time the young trout bsgan te appear, ig the 1aat part of
April, all of thesa previoualy mantionei fish wers walting for them.
The young trout scemed to be present in greatest numbers in the 1attor
part of Hay. This population peak of the trout, ss well as that of the
salmon, was not imnediately rafleotad inkthalﬁata froo‘the geining
operations, The quarter-inch mesh of the net did not hold fish

efficiently until they approached two inches in total length, Gonse-

quently, there wers no small trout recorded im the seining data for

May 21 and 22, although thay could be sean in good nunmbers,

PART VII. SUMYARY
It was poseible to make detailed cbsarvation on'tthnoti§itiab of
the adults of the four species of salmonids wﬁioﬁxéfé pative to the

Prairie Cresk watershed, especlally the silver salmon, kfng'salmen, and

_staalhead trout, Significant differences 1n the habits of these :pecies,

not previously reported, were observed, Some of theao nost 1mportant

differences were concernad with the lapse of tims oocurring betweon the

arrival of the adults on the spawning area and the commencement of

o T
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breeding activities, variations in the part of the watershed utilized
for spawﬁing, an& diffarencea in the appareni aiaa, deviation, and time
of occurrence of the runs.

In addition, important variations wers noted iith respect to the
aéﬁual spawning process, Thesa include rapidity of digging, time
required for spawning, creation of.falae redds, and length of 1ife after
egg deposition, The physical characteristica of tha redd areas showed
variation according to species, especially in r&gard to uater depth and
velocity, gravel sizc, and deptn of egg placement, It was possible te
compils a tabla showing the charactariatics of the prgdnstive redds for
the three principal specles,

Sanplsg were takan from productiva radds daring the various gtages
of development, The amount of information from this source was not asg
extensive aa.uas originally‘hoped for, but u@ﬁh the résults from anothsr
season's work it should be posalble to obiain a ¢lose approximation of
the natural mortallty which can usually be expected to taks place in
- the redd, It should then be pecesible boughly to cahpare this loss with
thét which takes place to a comparable davelopmental stage im artificial
propagatioh.

The test section operation showed, first of all, that the aduli
fish will not successfully spawn where thalwater vplcci£y is markedly
less then in a normal habitat, Secondly, the pléﬁting of eyed eggs was
nost guccessful and the resultant mortality was quite low. The average

loss from these plants was actually less than that which Qccurfed in

the hatchery controls,
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Resulta from the seining program ﬁb’ﬂato';hai thit'iérga variations
can occur with raspect to both the tetal numbars and the total by speaias.
When the seining program is oampleted, in tha fall of 19&9, a leparato

paper will be aubmitted on the results of the population ;tudy over tha

cna—year pariod.
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