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At BonDev1lle IlIa BlOst dowutreaa-a1SraDt salaonids were caught 
dur1D& hour8 ot darkness dur1n8 the yean 1946, 1949, 1950, and 1953. 
In 1952, however, the ujor1ty wre day -i&rants. Hourly tiah1D8 in 
1952 aDd 1953 1Ddicated that Jl8X1DluIl IlOvement ot chinook aalaon and 
steell:lead trout tenda to occur at dawn aDd duakJ additiOD8l. data are 
needed tor blueback and aUver aalJaon. Although the data are tar 
trca concluaift , the percentap ot chinook aalaon that migrate at 
n1Cht appears to be .ore h1Shly correlated with turbidity thaD with 
days elapsed traa start ot aaapl.1DS. Other tactors 1 which undoubtedly 
afteat d~-D18ht II1gratioD, were Dot tested. 
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DOWlISTREAM MOVIMiRT· OF SAIHOBIDS 
AT . B>1IDVILLE DAM 

Boaoeville Daa i8 the first structure 
acro8s the ColUlllbia River that adult salllon 
and steelhead trout sumount on tbe1r spavn
ing migration, and the last one that down
stream migrants paBs on their way to the· 
ocean. The spillways and turb1Des of the 
several d8118 caapleted, under construction, 
or planned for the Columbia and its tribu
taries present a 8eries of hazards to the 
young fish. Intomation on the t1llle of day 
when 8eaward migrants move downstream ma.:y 
be u8etul in the dev.lo:JiGl8nt of method8 of 
guiding thea sately past these structures. 
If d8lll8 kill or injure s1gniticant numbers 
of migrants, adjustments might be made at 
critical hours to allow sate passsse. lor 
example, it the turb1Des are le8s bamtul 
to downstre_ migrant8 than the spillway at 
Boaoeville, closing spillway gates for 
sbort periods to coincide with peak dcmi
stream JIlOvement or when release8 frail 
hatcheries are moving past tbe dam would 
allow more fish to pass through the tur
bines and thus minimize losses. Thi8 
report contains data collected at BoDDe
ville which may be useful as a guide for 
protecting dovnstreem migrant8 in this way. 

Earlier investigators detem1ned that 
sa1aonids migrate seaward in much g.reater 
numbers at night than duriDSthe day (Bar
naby, 1944; Hoar, 1951; Oregon state Gae 
Commis8ion, Fi8hery Divi8ion, 1952). 
Foer8ter (1929) noted that down8tream
migrant 80ckeye 8al11on (Oncorhplcbua !!!E!!) 
mgrated only at D1gbt at the start of the 
run, all duriDS the day at the peak of the 
run, and only at dawn at the end of the 
8eason. Data collected at Bonneville in the 
present study indicated that, at least for 
scae species, maxtaum movement occurs at 
dawn and dusk, and although most downstre..
migrant salaonids move past the d8lll at 
night, SaDe migrate during the dayt_. 

Members of U. S. Fi8h and W:l.ldl1te 
Service collected all the data u8ed in 
this l'8port. H. B. Holmes, K. G. Weber, 
and C. J. Burner reviewed the manuscript 
and made extremely helpful suggestiona. 

The filhways at BonnevUle Dam. have 
auxiliary-water 8Y8t..a that transport 
several hundl'8d c. f. 8. of forebay water to 
the fishways and fishway collecting 8y8'teu 
through valve-controlled conduits. This 
water provides additional flow to attract 
upltre_ migrants into the fishw~. Before 
the auxiliary water enters the conduits, it 
i8 8creened to keep out debriB aDd fish. 

Bypasse8 carrying 10 to 15 C.f.8. 
were designed for each screen pit when the 
daa was constructed to provide a 8ate down
8tre_ route for fish that entered tbe 
auxiliary-water syst_s. Figure 1 8how8 the 
location of the auXiliary-water syatau and 
fingerling bypas8e8. Inclined-plane fin
gerling traps, designed by the Service, 
were placed in all of the bypasse. except 
the one at the head of the Bradford IslaDd 
fishwa.y. These traps capture all aigranta 
that pus throup the fingerling bypas8es 
aDd counts of each specie. in the hourly 
catches of these traps prov1de the data on 
day aDd night JIOv_nt past the daa of the 
.eaward-a1grant fish. 

An adV8Dtage of the inclined-plane 
trap is that 1t does not interfere with the 
flow through the bypass and no migrants 
elude the trap when 1t is raised to collect 
the 11ve tish. Figure 2 18 a diasra-atic 
d~ing of an auxiliary-water screen pit 
showing the positions of the conduits, 
8creens, bypasses and inclined-plane fin
gerling trap•• 

No catch data fr<a Tanner Creek by
pass, which has not been saapl.ed since 
1948, are included in this report. 

Tbe following specie. were studied: 
chinook (Onco~chua t.~SCha), blue
back CO. nerka~aDd 8ilverO. kisutch) 
Salmon;- an""'d""'SteeJ.head trout (Salmo gaird
nerii) . In this report chinook finger
lings are def1ned as chinook salmon that 
migrate ••award during their first year of 
lite, whereas chinook yearlings II1grate 
seaward during the spring of their second 
year. Adult steelilead trout returning to 
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tbe ocean ue I in a "DR, dOWlUltrea 
lligrants. ODly JuvenUe dOWlUlirea JI1araDt8 
ue cOZUlidere4 in this report. 

HOURLY MOVIMII'l' 

'!'he hourly catches of aU.pecie. are 

li.ted in table 1 for 1952 8D4 in table 2 

for 1953. The catcbes :1n table 1 repl'8M1Lt 

four period. (April 9-11, April 22-25, 

April 28 - May 1, and May 5-7) totall1Dc 

240 houre of Napl.1DCi tm catcbe•.iD 

table 2 repreMnt four period. (JCarch 10-13, 

April 20-23, April 28 - May 1, aDd May 4-7) 

totall1Dg 288 houn of .-pl1D&. b .. 

period. were selected becauH a1&nnta were 

.o.t abUDdant OIl those date.. Hourly 

sa.pl.1Dg Val 1ia1te4 to two traps (one iD 

the panrbouH chaDDe1 aDd tbe otber iD tbe 

spillway chaDDl1) becauae only one obH",r 

W&8 available for each 8-hour shUt. 


Chinook J'iDprl1Dp 

Chinook f1Dgerl1Da. iD both 1952 ad 
1953 were Caupt iD poeatest maben dur1Dg 
early aom1Dg ad early evening houre 
(figure 3). In both years the peak .om1Jlg 
hour vas 6 to 7 &.m. adtbe peak eft!l1Jal 
hour, 7 to 8 p.a. The catch drops off 
rather abarply on both .ide. of the.. houn. 
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J'1sure 3. --Bovly catche. of ch1.Dook fiD
ser1iDg. iD 1952 an4 1953- Iaah 
hour represent. the s~t101l of 
the ,ear'. catch tor tbat hour. 

.Altho. the percentap. ot D1sht 
-1&rat. 1n 1952 aDd 1953 d1ftered, the 
hourly catches reaclae4 their aaxm& at the 
•.. houn. 

J'our 72-hov periods were plotted for 
1953 (t1pre 4). !'rca IIarch 10 to March 13 
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012 2 4 6 8 10 12 2 4 6 8 10 12 

AM PM


HOUR 
_.- MARCH 10-13 1273 FISH 

--- APRIL 20-23 275 FISH 

- APRIL 28-MAY I 2380 FISH 

------MAy 4-7 179 FISH 


~ 4. --PaJ'IIeIR of cIWaook t1apr1111p causbt each IIour 
41D'i11C tour 72-1Iour ,.r104e ill 1953. 

.uar1•• vas about 6:15 a.a. aDd SUDSetab~t 
6:15 p.a. TJIe catch peaDd at 7 a.a. aDd 
7 p ••• , vb1ab coincide. v1tb the hours of 
4P'Il aDd 4u.k. TbII tIaree perio4a tra April 
20 to JIa;y 7 bad su.ll aom1D& peaks, all 
eu11er ~ 7 a.a. A w11-earbd peak 
occurred iii all three periods at 8 p ••• 
81mr1.. dux1Dg the.. period. Val between 
4:30 aDd 5 a.a., aDd *WlMt between 7 aDd 
8 p.a. 'l'M1"8 _1"8 too tev fish in .cae ot 
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Table 1. --Jiourly catcbe. at dOWDltre_-tI1irDt .alIIon1d. SA 1952. 
Bach hour repreHllt. tbe ~t101l at tbe year'. catch 
for that hour. 

lour 
eall11Ds 

at 
Ch1nook 

f1Daer11M11 
Chinook 
~arUN!:' 

Bluebackl S1lftre SWe] bea41 'l!otal 

12 
AM 1 

96 
93 

25 
31 

14 
11 

6 
6 

25 
'ZT 

l66 
168 

2 
3 
4 

123 
102 
135 

36 
29 
40 

9 
11 
11 

11 
3 

12 

18 
'Z1 
23 

1'1T 
172 
221 r 

5 
6 

106 
221 

38 
65 

13 
9 

10 
5 

34 
92 

201 
392 

7 300 56 19 7 1M) 4a8 
8 
9 

10 
11 

201 
200 
188 
130 

42 
35 
39 
35 

8 
5 

13 
8 

7 
8 
8 
5 

1M) 

49 
54 
33 

304 
297 
302 
211 

12 115 29 11 2 39 196 
l'K 1 

2 
119 
76 

36 
36 

9 
10 

7 
8 

54 
45 

225 
175 

3 
4 
5 

96 
109 
94 

33 
II.l. 
38 

14 
8 
8 

4 
3 
5 

38 
49 
26 

185 
210 
171 

6 100 33 11 2 30 176 
7 
8 
9 

121 
256 
171 

29 
49 
56 

9 
8 

12 

2 
9 
2 

19 
34 
31 

180 
356 
272 

10 
11 

107 
83 

32 
35 

13 
7 

7 
5 

21 
32 

180 
162 

Total 3,342 918 251 144 892 5,547 

Table 2.--lIour1y catobe. at dOWDltre.1l1cnDt lalaon1dl SA 1953. 
Bach bour repftHllti tbe .-tioD at tbe year', catch 
for that hour. 

Jiour 
4tD41Ds Chinook ChiDook 

at f1Daerl 1naa l!ar11M' Bluebackl S1lwre StIelbeI4l Total 

12 151 26 4 5 37 223 
AM 1 136 30 5 1 20 192 

2 183 27 6 5 35 256 
3 200 29 3 2 32 266 
4 170 38 4 10 30 252 
5 190 50 2 6 26 276 
6 173 51 1 3 39 267 
7 317 18 6 13 354 
8 131 18 1 15 165 
9 127 19 2 3 26 177 

10 109 21 6 7 13 156 
11 121 22 3 3 22 171 
12 92 26 2 14 136 

l'K 1 113 33 3 1 20 170 
2 99 29 6 1 16 151 
3 85 19 1 3 20 128 
4 82 19 2 1 13 117 
5 154 12 3 2 10 181. 
6 91 13 1 3 19 127 
7 334 10 4 19 367 
8 ~ 49 9 6 52 605 
9 257 31 6 6 37 337 

10 157 33 10 4 29 233 
11 1116 21 8 7 35 217 

!'otal 4,107 6JM) 88 89 594 5,524 

4 



the ~riods to 'plot 1952. 

Chinook Yearlings 

The catch of chinook yearliDgs peaked 

in tbe morniDg and eveniDg in both years 

(fig. 5). The .orning ~ak was at 6 a ••• 

in both years, which 18 1 hour earl1ertban 

that for fingerlings. '!he evening peak in 

1952 vas at 9 p ••• ,' aDd in 1953 at 8 p.m. 


10 


9 

-1952: 918 FISH 
----1953 : 646 FI SH 

/",\ 
I 


I 

I 


I 

I 


I 


~ 
z4 
ILl 

~3 
ILl 
Q. 2 


O~~~~~~~~~~~~~~~ 
12 2 4 6 8 10 12 2 4 6 8 10 12 


AM HOUR PM 


~ 5.--Bour1y catclla. of ch1Doolt ,.ar1111p 111 1952 l1li4 1953. 

Bach hour repre_t. tile ._t1OD of tile ,.art. 

catch tor that hour. 


Three 72-hour ~riods in 1953 were 
plotted, and morniDg and evening peaks are 
evident. The morniDg peaks did not com
cide, but occurred at 4, 5, and 6 a.m. The 
evening peaks coincided at 8 p.m. The 
period traa May 4 to May 7 bad a slightly 
higher 2 p.m. peak than the one at 8 p.m. 
(tig. 6). 

Bluebacks 

A morniDg peak of bluebacks at 7 a.m. 
occurred m 1952, with the catch gradually 
d1a1oishing during the succeeding hours. 
The 1953 data were opposite with noticeable 
evening and night peaks (fig. 1). Addi
tional data are needed to dete11l1ne it this 
graph accurately defines hours ot dawnatre_ 
movement. 

SUvera 

In 1952, 8ilvera peaked at 2 and 4 

a .••• ; the. third highest mode occured at 

8 p.m. (fig. 8). After the 4 a.m. peak 

the catch fluctuated widely with JIOrniDg 
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J'16u1'e 6.--Percent ot chinook yearlings 

caught each hour duriDg three 

72-bour periods 10 1953. 
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l'1gure 1. --Hourly catches of bl.uebacb in 
1952 aDd 1953. Each hour repre
sente the 8~tion of the year'e 
catCh tor that Dour. 
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tor tAt hour. 

peaks at 7, 9, aDd 10 a.a. Becauae ccapar&
tiwly tev tuh were taken, these hours may 
be ot no s1(p:a1ticance. 

Steelhea48 

Well-marked peaks ot 8teel.hea48 
ocCUl"1"e4 at 6 a.a. in 1952 and 1953, but 
only 1953 had a noticeable evening peak 
(tiS. 9). TIro 72-hour tishing periods in 
1953 haviDg s:1a1l.a.r hours ot ~unrise and 
8UJl8et were plotted. Both periods have 
pew at 8 p.a., but the aorn1ng periods 
lack any discernible llOde8 (tiS. 10). 

Discussion ot Hourly Movement 

Hourly fishing ot the tingerling 
traps in 1952 and 1953 indicatea that at 
dawn and dusk tbere i8 an increase in the 
m1&ration rate ot BlO8t downstrea-a1grant 
aalmonid8 at Bonneville DaIIl. Chinook tin
serl1ngs and yearlings 8howed dawn and 
dusk peaks in both years. SteeJ.heads had 
a JIlOming peak in both years, but an eve
ning peak only in 1953. Silvers and blue
backs exhibited a tendency to m!&rate at 
all hours. The data on hourly m1SraUon 
are not conclus1ve because too. tew years 
have been 8a.pJ.ed; they are nevertheles8 
indicative ot m1Srat1on behavior. 
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DAY AIm BIGB'l' MOVlIID'r 

C(!lp8.l'ison between 1952 aDd 1953 

8aIIlpl.1ng 1'raIl 1946 to 1950· 1Ddicated 
tl:Iat altho\l6h IIOSt dOWlUltre.....israDt 
sa.laonids passed BoJlllev1lle Daa dur1llg 
hours ot darkness, SC8t IIOve seavard duri.D8 
dayl18ht hours. The hourly data collected 
in 1952 8JlCl 1953 were separated into dl¥ 
(5 :01 a.ll. to 7 p.Il.) 8JlCl night (7:01 p ••• 
to 5 a.m.) periods. Thes. hours were 
chosen because they co1Dcided best with the 
hours. preced1llg daybreak and tollov1.ng 
nightfallj in this way no daylight V&8 in
cluded in the night per:l.od. 

The trap catches 1D 1952 bad 1101'8 
dayt1Dle than night Iligrants even though 
the hourly datasbowed llOdes at dawn 8JlCl 
duek in both 1952 aDd 1953. The nUDlbers 
ot ch1Dook y.arl1.ngs, bluebacke, aDd sil 
vers were not significantly duterent 
(p> .05) between the day aDd ni&ht periods 
in 1952; more chinook f1Dgerl1Dp aDd 
steelheads were caught duriDg the dayl,ight 
than the night period (p~ .01). AlthOugh 
the t:1me ot year 8JlCl duration ot tieb.1ng 
periods in 1953 were s:lailar to those ot 
1952, all species were caught in sign1ti 
cantly greater nUllbers (po( .01 tor all 
species )dur1ng the night periods in 1953. 
The chi-square test V&8 uaed to detel'll1ne 
the sign1ticance ot the duterenees be
tween day and night periods. 

Table 3 sUJall&rizes the data tor each 
year. SUapling in 1947, 1948, and 1951 V&8 
not possible because other experments were 
beins conducted duri.D8 those years. '!'be 
dally aampl.1Ilg periods were chaDsed because 
ot the exploratory nature ot the s-.pl1ng 
prograa. 

Faetors Attect1ng KOveMnt at 
Bonnev1lle 

tactors tbat might aftect aoveaent are (1) 
operation of the dam, (2) race. of fish, 
(3) size of mi8rants, (4-) nUllber of .igrants, 
(5) weather conditions, aDd (6) physical 
var1abl.es of the river (flow I teaperature, 
and tuJ1)idity) • 

Operation of the daa introduces vari 
ables which are very ditticult to evaluate. 
Salle of these I such as changes in the sp1ll 
way gate settings aDd powerhouse operations I 

are cbaDge4 over short intervals of tiM aa4 
.ight af1'ect catches. At night the deJUDd 
tor power drops and the flow ot vater 
decre...s as one or 110ft generators are 
closed down. At.uch ti••, spillway gates 
aq be .. opeaed to keep the vater level belov 
the top ot the spillway gates. Thus, tlow 
conditions in both channels are altered aD4 
migration patterns may be attected. Varia
tiona· between traps and also any daily 
difterences in catches ot the SaM trap aay 
be caused by operational chances ot the dul, 
but the volU1118 ot auxiliary-water, which 
dravs the fish into the bypass areu, is 
seldta cbanged over short periods of tiM, 
and hence ahould DOt aftect ao~nt ot the 
fish vithin daily periods. 

Another possible variable is the dif
terent behavior ot races. Rich (1920) 
states there is evidenee tbat juvenile 
Coluabia River chinooks trca particular 
tributaries tend to Ili&rate at tbe s_ 
tu. and school together during the seaward 
migration. . At pre.ent there is no practical 
way to distingui.h race. at Bonneville j 

benee, this variable vas not tested. SalaoD 
are released by ..ftral hatcheries above 
BoDneville. Tbe distribution at hatchery 
fish ill the riftr lI&y be duterent troa 
that of the vUd migrants at the t~ tbey 
pass the cla. Mally release8 a1grate put 
Bonaev1lle vithin a short period ot t1llle j 

thus, the proportioa ot mi8rant. caught by 
each trap would be aftected by such schoole 
ot tish. 

Several tactors infiuence .o.....nt of 
each species at Bonneville, resulting not 
only in variations in the proportions 
lIl1gratiDg within periods of time, but also 
variationa in the catches ot each trap• 

. 'l'h1s variability 1D trap catches, although 
expected, aakes interpretation ot the data 
d1tt1cult. It is us\laed bere tbat the 
ccabiDed catcbes of the trapa gives the 
best estblate ot the relative nUlDbers ot 
a1grants passins the dam. ac.e ot the 

The size at a1grants may be closely 
&ssociated with races and tiM ot year; 
insutt1cient data are avail able tor a study 
of this variable. 

The ettect at weather conditions on 
migration at BonDeville would be dift1cult 
to separate and aDalyze I becaUH the weather 
is so closely ..sociated vith other vari 
ables such .. condition ot the river and 
correspoDding operation ot the 4u.. 
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Tab1e 3. --Blaber o~ downstre81ll-JD16rant selmonids caUfJht within saapl.1na periods 
at BoDDev:Ul.e Dam trail 1946 - 1953. 

Total houra Chinook ChiDook 
Period sampl.~d___ Datil E!riods saapled Pinger11ngs Yearling. Bluebacks SUvers 

Mar. 27-Sept. 5, 1946 6:01 a.m. -6 p.m. 4,760 1,317 439 157 146 

6:01 p••• -6 a.a. 4,966 4,854** 846** 412** 154 


Mar. 29-Apr. 20, 1949 6: 01 a.m. -6 p••• 644 1,237 422 15 2 

6:01 p.m.-6 a.a. 674 2,948** 1,363** 28 23** 

co Mar. 2l-May 27, 1950 	 Sunrise-Sunset 1,493 68J. 928 141 26 

Sunset-Sunri.. 1,123 819** 1,443** 294** 21 


Apr. 10-May 7, 1952 5 :01 a.m. -7 p.m. 140 2,070** 548 142 73 

7:01 p.a.-5 a.a. 100 1,272 370 109 71 


Mar. 10-May 1, 1953 5:01 a.Il.-7 p••• 168 2,028 312 3:L 37 

7 :01 p.m. -5 a.m. 120 2,079** 334** 57** 52** 

** Number of ai&ranta in designated period d1fferent traa number in period 

paired with it at the 1-percent significance 1evel(p( 0.01). 


Steel.heads 
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1,452** 


80 

173** 


445 

597** 


620** 

272 


259 

335** 
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The nUllber 01' tish JI1grat1Dg Il13ht 
arteet the proportion JIOv1D8 at night, but 
no correlation coetticient was ccaputed tor 
this variable because the eaaponents are 
interrelated (SDedecor, p. 162). Tbe tin
gerling trap catches lI&y not depict the 
exact number of JRigrantl tbat pas. Borme
ville Dam, but it is assumed here that the 
data approxiJlate the abundance of a1grants 
during the periods studied. In all years 
except 1946 the periods were of relatively 
short duration. Figure 11 shows the leut
squares regression lines for ch1Dook 
fingerlings aDd yearl1Dgs ccapariDg Jl'UIiber 
01' t1ah aDd proportion 01' night Iligrants 
in 1952 and 1953. 
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on the lJ.yp9theaia that day-night 
movement may be associated vith time of 
year, dates were selected vben aaples 01' 
chinook salaoD were sufticiently large to 
test in 1952 aDd 1953 (March 1 tor tinger
liDgs and April 1 tor yearlings). SaIIlpliDg 
extended about 95 days for tingerl1D8s and 
about 35 da;ys tor yearlinp. Least-squares 
regression lines were plotted (tig. 12) 
aDd correlation coetficients were computed. 
The correlation coetticients for finSer
lings (0.104; P )0.50) and yearlings (0.352; 
P >0.40) were not s1gn1ticant. This vari 
able qht be correlated vith size ot tish 
because the size of the migrant. cban&e. u 
the leason progresses but seas not to be 
true. 
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River flov and vater teaperature, 

vhich IIaY intluence the total nUllber of 

fish Iligrating over long periods 01' tu., 

probably do not change the pattern vith1ll 

24-hour periods. River tlov doe. alter 

conditions at the ds to tbe extent that 

it governs operation ot the spillway gate. 

aDd, to a le.ser degree, operation of the 

powerhouse; in this way it might be a 

secondary Caua8 of variations in movement 

ot seaward migrants. 
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The river condition most apt to 
iD:f'luence day-night movement of salmonids 
is turbidity, because light penetration of 
the water i8 affected. '!be chinook fin
gerlings in 1952 aDd 1953 were abundant 
enought to tom eight groups for stat18tical 
analysis, aDd the yearlings seven groups, 
thus pemitting the fitting of regression 
lines by the _thod of least squares aDd 
ccaputing coefficients of correlation be
tween several tactors, as shown in tigure 
13. The other species were not tested 
because SaDe ot the periods had tew tish. 
Secch1-d1sk readings aDd percent n:1aht 
qrants were lowest in 1952. The corre
lation coefficients tor t1ngerUDp (0.651; 
p >0.20) aDd yearlings (0.663; P> 0.30) 
were not s1p1ficant at the five percent 
level. 

It 18 realized that the lack of data 
preclude. the acceptance ot any of these 
values as facts, but caaparisoo of the p
values suggests that within the lja1ts 
encountered in this report the percentage 
ot night-JltiSrant chinook saJ.mon is more 
hisbly correlated with turbidity than with 
d~ elapsed frca start ot sampling. 

StMWr.C .ABD COBCWSIONS 

1. 	 Inclined-plane f1ngerliDg traps, 
located in the f:iJ:lgerl1ng bypasses ot 
Bonneville Dam, were used to collect 
all ot the data in this report. 

2. 	 Hourly saapl1D.g in 1952 and 1953 indi
cates that chinook sal.mon and steelhead 
trout incre... their rate ot downstream 

.a1&ration during the hours at dawn and 
dusk. AdditioD&l data are needed for 
blueback and silver salaon. 

3. 	 Although the correlation coefficients 
were not significant, the data suggest 
that the relative numbers of chinook 
salmon which migrate at night are more 
closely associated with varying tur
bidity of the river than with time of 
year (or advance ot the migration 
period). 

4. 	 Data collected at Bonneville DaIl indi
cate that, although in most years 
downstream-migrant salmonids tend to 
migrate predcmlnantly at night, sane 
years iaa.y have more day migrants. 
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5. 	 A knowledge of the proportion ot down
stream migraDts sampled by the :ringer
liDp bypasses would increase the value 
of the data in this report. 
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