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Explanatory Note 

The aeri.a, Speoial Soi.titlo' Reports..n.aherie.,·' 
embodies re.ults ot investigations, usually ot restrioted 
soope, intended to aid or direot management or utilization 
praotioea and a. guides tor administrative or legi.lati~ 
aotion. It i. issued 'in liDdted quan~ities tor the offioial 
use otFederal, state or oooperating agenoie. and in prooe""ed 
torm tor econo~ and to avoid delay in publioation. 
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Ilf'l'RODUC'l'ION 

!bil preliminary limnologicalltud¥ of~polevelt Lake was 

undertaken by North Paoifio Investigatio~ at the request of Mr. 

Hillory TOllon•. Acting Director of the Nat,ional Park Servioe to 

Albert M. Day. Direotor of Fish an~ l'(ild11£e Servi.ce•.Deoember 23, 

1947. i'be Park Service, charged wi,~, thedevelopn8ut oft~recre­


ational potentialities of. Roolevelt Lake,,... y,itally interestedln 

having good lport fishing in the lake.• '" ..t t~t1me there,quest ~8 


made, and up to the present time (1949). game £ish we~ and are in 

lmall ab\D1Cl8.nce with good f1l hing scattered and DlOS tly occurring , 

outside the main tourilt leasOI1. AI, a first Itep toward rectifying 

th1elituation a thorough survey of theexbting fish populations, 

water conditionl and filh food luppliel was needed. 


Grateful acknowledgment il due Mr. Claude E. Grieder and 
a8llistantl of the National Park Service, Lieut. CClltllh J. T. Jarman 
ot the U. S. Coaltand Geodetic Survey, and )(r. Don Earnest of the 
.shington State GaMe Department for their cooperation and assiat&noe. 

GENERAL INFORMA'l'ION ABOUT r.aEA~ 

Grand Coulee Dam, largelt man made structure in the world. il 

located $.11 the northealtern .eo:l;ion of t~ State or Washington. It 

1s a united States Bureau ot Reolamation F.9ject which will ultl": 

mately irrigate 1.200,000 aoreSOf land. and at the present time is 

a major louroe ot eleotrioal power ill the Paoitic .or~elt. 


ROOlev.elt Lake. the lIlpo~dIlent behuul Grand Coul.e Dam 11 

l51"ile. long and·extends north to the ~..dian boundary. It ha, 

an average width of 4"QOO te.t, ...an averapt:..urfaoe area of 82,000 

aorea, and a Itorage capacity ~ lO,OOO,QOOaore-feet. !be lake 

hal 600 miles ot shoreline of which the greater part hal been el ­

tablilhed aa a National Park tor recreational purposea. unlike 

.oat"aerT01rl the l.alI;ebal' not beendra~ down in a~rt thus 

proYidinC more desirable condit1qnl ,than·.,qther impoundmentl tor 

recreation and ,the growth ot aquatio o.~ganisma. 


. .Source of' water supply f~r the It~rage reserTOir and dam 
origin..tel in, three principal ,8Y.:teu , (1), Columbia River proper, 
whioh rilel ~ Columbia Lake in Br1t1lh columbia. flows north­
westerlJ thenoe.louth and w8st ..rounci t~ Selkirk Rangean4 enters 
the United States in the nortbeastern. .oorner of' the State of Wash­
ington where it flows into Rooaevelt""lAke; (2'), Kootenai (Kootenay)' 
River, whioh rises in Britieh Columbia near the souroe of the main 
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Columbia, flows in an opposite direction (southeasterly) parallel 
to the continental divide, enters the United States at the Idaho, 
Montana, British Columbia corner, follows a curved course for 167 
miles, flows through Lake Kootenay in Canada, and finally empties 
into the Columbia River proper about 30 miles north of the inter­
national boundary, (3), Clark Fork, which rises in Montana, crosses 
Idaho and the northeast corner of Washington and joins the main , 
Columbia olose to the International boundary just below the mouth 
of Kootenai River. The lake has 74,100 square miles of drainage 
area of which 39,000 square miles 1s in canada. 

Roosevelt Lake is looated 92 miles west and north of Spokane, 
Washington and about 240 miles east of Sea.ttle. It is easily ao­
oessible by good highways and less than a day's drive from other 
major tourist attraotions in the Paoific Borthwest. Larger towns 
adjaoent to or easily aocessible to the lake inolude the followingl 

Population 

Grand Coulee 3.659 

Colville 2,418 

Davenport 1,337 

Wilbur 1,011 


Counties surrounding the lake and their populations are I Ferry 
oount,y, 4,701, Stevens oount,y, 19,275, and Linoo1n oount,y, 11,361. 

The lake is bordered by the Colville National Forelt on one 
side and Kaniksu Bational Forest on the other side in the northern 
part. South of the National Forest area is the Colville Indian 
Reservaticn on the west side and the Spokane Indian'Reservation on 
the east. Prinoipal indus~ies of the region are stook grazing, 
wheat ..farming, diversified farming on a small" soale, lumbering and 
mining. 

The olimate of Roosevelt Lake is influenoed by the prevailing 
westerly winds, whioh produoe five to ten inohes ot preoipitation in 
the lower twent,y m~e8 of its watershed. This moisture supports a 
growth of bunch gr~8S of the type characteristic of plains gras8land o 

The remaining portion of the reservOir, with ten to thirty inches 
of rainfall, is forested with yell~ pine, Douglas fir, Western laroh, 
and Western white pine. Normal air temperatures are 32 0 F., in 
January and 680 E·;' in July (Goode, 1948). 
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Temperatures 

!able 1 lista the aublurface temperaturel ·taken at varlou 
stations along the lake • '!'he' instrUment uled' fOr the8e dete!'llina­
tiona was a Foxboro Portable Indioator.. manutaeturedby the Foxboro 
company of Foxl-oro, Manaohuaetta. In.peoti.on. of Figure I, 'h0r4n,;. 
temperature ourvea at three different ••tiona.,indioates that no 
thermooline was present in Rooeevel t Lelr:e at the time of the ob­
servations • 

.In Figures 2 and 3, temperature curves for daYI of maximum 
temperature ~radient were plotted from data taken near Grand Coulee 
DeDi 'by th8 Bureau of 'ReolamatiOn during the years 1943 to 1947. 
During that period the maxtmuatemperature gradient oocurred in 
Augult, jU8t·before lurfaoe oooling began. In 1946 and 1947· a 
leoond maximum temperature gradient ocourred in early spring before 
the spring runoff (figure 3). In these years the o'bserved gr&41,nta. 
were very alight, with. the single exoeption ~f May 6, 1947 (Figure 3) 
when temperaturel between the five and ten foot depth. were inc;U,o~lti" 
of a poorly developed thermocline. 

The reason for the absence ot therJl1&l stratification lies 1,n the 
ratio of inflow to storage oapaoityJ although the lake oan retain 
10,000,000 aCN!IIOfe.tof water,the average annual tlow of the river 
is 80,000,000 aore-feet.ftmI the re.ervoir oould be refilled eight 
timel in one year by the flow of the riTer utoit. 

CMm_1Cons tituenta 

The following paragraph••et forth the results of ohemioal 
analyses that were made at the mouths of thenrioua atreams flow­
ing into Roosevelt Lake. . 

Determination of pH 

~ble2 inolude. all of the pH readings, whioh were made by 
means of a Itandard oolorimeter set•... The pH of all waterl tested 
ranged between pH 7.2 and 8.2, well within the pH 6.3 and 8.5 range 
oonsidered readily tolere.ble by most freah18.ter fishel (if the 
variations result from relatively small amounts of oarbon dioxide 
and carbonates aa was true in Rgose"lt Lake). 
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Figure 2. __ Water temperature ,at thetimeot greateatdep;ree or 
stratifioation before surfa<'eQOOUng, Grand Coulee 
Dam, 1943 to 1945. 
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TABLE 1. Temperatures at stations in Roose~1t LAke, 1948,. 
in degrees Fahrenheit. 

Depth 
in Feet 

San Poil Riyer 
77'S 8717 978 

~kane River 
7 15 ­ . 8718 '979 

Hall Creek 
7713 

Colville R. 
7712 

0 59.5 66.0 65.0. 66.0 68.7 67.8 66.0 60.0 
5 

10 59.0 66.0 
65.0 
65.0 64.0 68.7 

67.0 
65.9 63.0 

Y 
15 
20 

-
59.0 65.4 65.0 

Y 
66.9 

65.5 
65.0 

Y 
30 58.5 65.0 64.8 66.2 64.8 
40 58.5 65.0 64.4 65.8 64.q 
50 58.5 64.4 64.3 65.3 64.3 
60 .. 
70 
75 68.5 64.2 63.8 64.0 63.8 
80 58.5 -. 

100 68.5 63.5 63.5 63.0 63.0 
150 58.0 63.0 63.4 61.2 62.6 
200 57.5 61.6 63.4 60.1 62.3 
240 59.5 
250 67.5 63.0 59.4 62.3 
286 .. 69.2 62.3 
300 67.0 61.0 
352 66.6 69.1 

Depth Kettle River Flat Creek 
in Feet '79 'S7t9 979 77io 

0 
5 

10 

59.5 

58.5 

63.7 

63.5 

62.3 
61.7 
61.5 

0 60.0
y" 

15 61.1 
20 58.5 63.0 60.7 
30 58.0 63.0 60.7 
40 58.0 .63.0 60.7 
50 58.0 63.0 60.7 
60 58.0 63.0 60.5 
70 58.0 63.0 60.2 
75 
80 58.0 60•.0 

100 
150 
200 

, 
240 
250 
285 
300 
352 

lio temperatures at this level and below, due to failure of thermometer.Y 
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TABIE 2. Colorimetrio determinations of Hydrogen-ion conoentration, 
andaccomp'lllying temperatures, Roosevelt Lake, 1948. 

Depth San PoilRiver ~kane River 
in· 

Feet 

0 

1/8 
Temp. F. 

59.5 
pH 

1.e 
8/i1 7/ 5 

Temp. F. pH Temp. F. 

66.0 8.0 66.0 

. 
.; 

1.5 

8/18 H 
Temp. F. p 

6$.1 1.8 

10 59.0 1.5 66.0 8.0 7.5 68.1 1.8 

20 59.0 7.5 65.4 8.0 64-.0 7.5 66.9 7.8 

30 
40 

58.5 
58.5 

7.5 
7.5 

65.0 8.0. Y

65.0 7•.8 

1.6 
7.5 

·66.2 7.8

.65.8 7.8 


50 
60 

58.5 7.5 64.4 7.8 1.5 
1.5 

65.3 7.6 
-67 7.6 
70 .. 7.5 .­
75 58.5 7.5 64.2 7.6 7.5 64.0 7.6 
80 58.5 


100 58.5 7.5 63.5 7.6 7.5 63.0 7.6 

122 

150 58.0 7.5 63.0 7.6 7.6 61.2 7.6 

200 57.5 7.5 61.5 7.5 7.5 -60.• 1 .7.8 

240 59.5 7.2 
 ~ 

250 57.5 7.5 59.4 7.6 
.260 7.5 

285 59.2 8.2 
300 57.0 7.5 
352 56..5 7.5 

Depth 
in 

Feet 

Ball Creek 
. 7/13 

H Temp. F. p

Colville River Kettle River 

7/12 H 7/9 8/19 
pH Temp. F.p Temp. F. Temp. F. PH 

Flat Creek 
7710 

pH Temp. F • 
0 

10 
20 
30 

66.0. 
63.0 
]/ 

1.6 . 60.0 
7.5 Y 
7.5 
7.5 

7.5 
7.6 
7.6 
7.6 

59;5 
58.5 
58.5 
58.0 

1.6 
7.6 
7.5 
7.5 

... 63.1 
63.5 
63.0· 
63.0 

8.0 
7.2 
7.2 

'7.4 

60.0 
Y

1,.5 
1.5
7.5 
7 • .5 

40 7.5 7.6 58.0 7.5 63.0 7.4 7.5 
50 
60 

7.5 .. 7.6 .. 58.0 
68.0 

7.5 
7•.5 

63.0 
63.0 

7.6 
7.6 

7.5 
7.5 

67 7.6 
70 58.0 7.5 63.0 7.6 
75 7.5 7.6 
80 ... 58.-0 7.5 


100 7.5 7.6 

122 7.6 


1/ No temperatures at this level or be10'11', due to f'ailU!,,9 of' ther'mOmeter •. 
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Alkalinity 

The property of buffering in a lake may be important to prevent 
sudden shifts to extreme acid or alkaline condition. Therefore, 
acidity and total alkalinity were determined because of their capacity 
to neutralize many types of wastes. The method used for determining 
these alkalinities ~nvolved the u_e of two indicators, phenolphtha­
lein and methyl orange. Titration was done with .02 normal sulfuric 
acid. Sinoe the alkalinity is generally the result of carbonates, 
calcium oarbonate in particular, three types of alkalinity were 
evaluated (Table 3) -- namely, hydroxide (OB), normal oarbonate (003). 
and bioarbonate (BCO ) -- the three st.1llllDed as total alkalinity ex­
pressed as oalcium c~rbonate. 

With the range of carbonates and bioarbonates a8 oaloium oar­
bonate extending between 36 and 62 P.P.M•• Roolevelt Lake lies well 
within the bounds (0 to 360 P.P.M.) establilhed for natural unpolluted 
waters supporting good fish fauna. The expected values for most lakes 
are between 46 and 200 P.P.M. No evidenoe or hydroxides, whioh are 
added through pollutants or chemical wastes and may cause great d~ge 
to the fauna, was tound in any of the samples taken. 

carbon Dioxide and Acidi ty 

Free Carbon dioxide and total acidity as caloium oarbonate were 
determined by titration with ./44 sodium hydroxide solution using 
phenolphthaleiD. as the indicator. As in the majority of natural 
waters containing good tilh tauna, Roosevelt Lake has very little 
tree oarbon dioxide (Table 4). The scarcity of free oarbon dioxide 
is due to its reaotion with other oompounds in solution plus oon­
stant aeration. Small quantities are important, however, to baoterial 
growth and photosynthetic activities or ohlorophyll bearing plants. 

'!'he importanoe or aoidity in the ,water lies in its capacity to 
neutralize alkaline pollutants and other types of wastes. Its presenoe 
in natural waters is usually due to the presence. of oarbon dioxide and 
other organio acids. carbonates and bicarbonates in the quantities 
found have little 1mmediate effect on fish. but do influence the 
living .habits of the fish indirectly. Bioarbonates are neoessary 
for the process of photosynthesis whioh oompletes the food chain 
upon whioh fish depend. Even though in some samples only small traces 
of oarbonate were found, and the amounts in others were undeteotable, 
these minute 'quanti ties are valuable tor phytoplankton and other aquatio 
plants. 
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TABIB 3. 	 HYdroxide alkalinity in P.P.~. oalc~um oarbonate 
normal carbonate as P.P.M•• calcium oarbonate 
bicarbonate in P.P.M. of oalcium oarbonate and 
tot'a.l alka.llnlty." Rl)cfa-evelt-;lAkej, 1M8. 

Depth 
in 

S 

, , 

A 
7/a 
~r. 	

li 
: 1 ,., 0 

,
!'"',)

I L • R I V E 

a7iz: 

R 

Fe~t (OH) CC03 ) 
",(0003 ), " Tot. (OR) (003 ) (HC03 ) Tot~ 

0 0 0 57.0 57.0 0 1~0 53.0 54.0 
10 0 0 58.0' 58.0 0 ' 1.0 58.0 59.0 
20 0 0 59.0 59.0 0 '1;0 58.0 59.0 
30 0 0 59.0 59.0 0 1.0 58.0 59.0 
40 0 0 59.0 59.0 0 1.0 58.0 59.0 
50 0 0 59~0 59.0 0 1.0 58.0 59.0 
60 
67 
70 
75 0 0 59.0 59.0 0 ,0 59.0 59.0 
~O 

100 0 0 59.0 59.0 0 0 59.0 59.0 
122 ~ 

150 0 0 59.0 59.0 0 0 59.0 59.0 
200 0 0 

I, 
59.0 59.0 0 0 59.0 59.0 

240 0 0 62.0 62.0 
250 0 0 59.0 59.0 
260 
285 
300 0 0 60;0 60.0 
352 0 0 60.0 60.0 

, 
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TABIE 3 (Cont fd) 

Depth S P 0 K A- N E R I V E R 
in 

Feet ~OH) ~C03" 
7Z15 

tmoS' 'fot. tOB, 
8L18 

~C03' ~RC03' Tot. 
s: 

0 ·0 1.0 35.0 36.0 0 2.0 47.0 49.0 
10 0 1.0 46.0 47.0 0 2.0 56.0 67.0 
20 0 1.0 68.0 69.0 0 2.0 66.0· 57.0 
30 0 1.0 58.0 59.0 0 1.0 56.0 67.0 
40 0 1.0 68.0 59.0 0 1.0 66.0 67.0 
50 0 1.0 58.0 59.0 0 0 67.0 57.0 
60 
67 
70 
75 0 0 0 59.0 0 0 67.0 57.0 
80 

100 0 0 0 59.0 0 0 67.0 67.0 
122 .. 
150 0 0 0 59.0 0 0 57.0 57.0 
200 0 0 0 59.0 0 0 57.0 57.0 
240 
250 0 0 57.0 57.0 
260 0 0 0 35.0 
285 0 3.0 56.0 59.0 
300 
352 
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TABLE 3. (Oont'd) 

---= : : : = '-z :

Depth 
in 

Feet (mi, 

HALL 

tc03~ 

C R E E K 
'713 

CuM> fot. 
3 

COLVILLE RIVER 
'7B 

totiJ . to(3) (Bco3l . !Gt.

0 
10 

0 
0 

0 
0 

56.0 
59.0 

66.0 
59.0 

0 
0 

0 
0 

89.0 
59.0 

8§.b 
59.0 

20 0 0 59.0 59.0 0 0 59.0 59.0 
30 0 0 59.0 59.0 0 0 59.0 59.0 
40 0 0 59.0 59.0 0 0 59.0 59.0 
50 
60 
67 
70 

0 0 59.0 59.0 0 0 59.0 

-

59.0 .. 
-
75 

80 
0 . 0 61.0 61.0 0 0 59.0 59.0 -


100 0 0 63.0 63.0 0 0 59.0 59.0 
122 0 0 63.0 63.0 

TABLE 3. (Cont'd) 

Depth KETTLE RIVER FLA'!' CREEK 
in 

Feet tOil) 
7Z9 

(OO3~ (B003> Tot. tDDl 
8/19 

(~~ (Booa) !Gt. (OB) 
mO 

(003) (BCOa) Tot. 

0 0 0 61.0 61.0 0 3.0 51.0 54.0 0 0 59.0 59.0 
10 0 0 61.0 61.0 0 0 54.0 54-0 0 0 59.0 59.0 
20 0 0 61.0 61.0 0 0 54.0 6~~O 0 0 69.0 59.0 
30 0 0 61.0 61.0 0 0 54.0 54.0 0 0 59.0 69.0 
40 0 0 61.0 61.0 0 0 54.0 54.0 0 0 59.0 59.0 
50 0 0 61.0 61.0 0 0 54.0 54.0 0 0 59.0 59.0 
60 
67 

0 0 61.0 61.0 0 ·0 - 54.0 54.0 0 
0 

0 
0 

59.0 
59.0 

59.0 
59.0 

70 0 0 61.0 61.0 0 0 56.0 56.0 
75 
80 

100 
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TABLE 4. Free oarbon dioxide in P.P.M. and acidity as 
calcium carbonate in P.P.M., Roosevelt Lake, 1948. 

Depth- San Poil River s70kane River Hall Cr. Colville R. 
in 

Feet 
- 7/8 8/17 
CO2 Aoid. C02 Aoid. 

7 15 
C02 Aoid. 

8/18 
C02 Aoid. 

7/13 
CO2 Aoid. CO2 

7/12 
Aoid. 

0 0.5 1.1 - 0.5 1.1 0.5 1.1 
10 0.5 1.1 - 0.5 1.1 0.5 1.1 
20 0.5 1.1 - 0.5 1.1 0.5 1.1 
30 0.5 1.1 - 0.5 1.1 0.5 1.1 
40 0.5 1.1 - 0.5 1.1 0.5 1.1 
50 0.5 1.1 - 0.5 1.1 0.5 1.1 0.5 1.1 
60 
67 
70 
75 
80 

0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 -
100 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 
122 0.5 1.• 1 .. 
150 0.5 1.1 0.5 1.1 0.5 1.1 0.5 1.1 ... 
200 0.5 1.1 4.0 g.. 1 0.5 1.1 1.0 2.3 
240 
250 0.5 1.1 - 0.5 1.1 
260 1.0 2.3 1.0 2.3 
285 ... 
300 0.5 1.1 -
352 1.0 2.3 -

Depth 
in 

Feet 

Kettle River
7/9 . en9 

CO2 Aoid. CO2 A.oid. 

Flat Cr. 
1/10 

CO2 Aoid. 

0 0.5 1.1 - 0.5 1.1 
10 0.5 1.1 0.5 1.1 0.5 1.1 
20 0.5 1.1 0.5 1.1 0.5 1.1 
30 0.5 1.1 0.5 1.1 0.5 1.1 
40 0.5 1.1 0.5 1.1 0.5 1.1 
50 0.5 1.1 0.5 1.1 0.5 1.1 
60 0.5 1.1 0.5 1.1 0.5 1.1 
67 0.5 1.1 
70 0.5 1.1 4.5 10.2 
75 
80 0.5 1.1 -

100 

i4 
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J. OOJllple,te .eriJ.'J~: tU.•;~d GX.7gen de~~tt__ ,;~ ..de 
at the nrious stations u'ing-'the basio Winkler. m.thod as de~oribed 
in Elli•• W.stfalland Ellb (l~_). !able 5:;-18 a oaaplete:tabulation 
or the find:b:g. in,parta .permilli.;,on'Of' di• .,lve-dOXlp!l"-.t1;he~~ou. 
atations ~the lake. 'l'be ·oxygen ,'readings ate. aooOni~nied >by wilper­
aturea be~tt'e of', t,~e oompe.rati-H,~portanoeot,th. l~tte~~~* t~e ' 
respiration "~f' aq~~io organialJl8 .;oxygen d'.Dd, to~ ,:e~I'~., is 
almoat dOUll.. 1e.d .. ·~~"riae ..ot loge. and oxygen "has tw.iot t~~ .. ... .. .. " .. li.pp~y
TAlue at 5~·a'. at x~~e. (bttner. 1926). eona~4er~nc~.tbar.ter' 
containing e'p.p.lI.'di..ol"nd oxygen tree f'rCllf'polIdUlntl 'lagener­
ally regarded as f'avorable for fresh water fiebes, it oan be seen 
from '!able S' that sUffioient oxygen tor fish exi.,ts in the reser­
'Yoir. It i,e. interesting to note that slightly;lesll. qll;YgeJ;l ~s found 
in the Spokane RiVer area .·than at other POint8~ ma"'y"J:1O,.,ibly 
be a result.' C?f oxi¥-,tion or raw ......g. and iDdlistr;at ,pollu~t;j 
whioh are pduredtr'Oim the ,City of' Spokane sewer' syStem intO'the 
rh-er' at th,epre.,e~t, tlme~ 1'0 dangerously lo,roxygen oonqentra:Uons 
were found. ·howeve;,..,.. ' t .' ". ,,} , 

_ t : 
,,.. J,. 

Table 6 oontalns the. n.lue. in peroentages of' satura"r6J at· 
.' "joxygen in aooordan0e8, withtitmperatures and normal a'Ql"t.aoe barometrio 

pre8Bure at'an e1e'vation of 1,000 feet. From the fable it ~ be' 
seen that practioally all readings were at or near the sat!Uz,(tl9n,
point. " ,.. ,,' 

J 


>-".'--"t!! '. 


,J. leooh1,.diek.s. used t() Dltl''''uro. :tr,anaparollQY9f ..:thfLlate....tor. •.. 
It ·o.onaisted.;O:f a. ,I'ound metall1Clp"late ftigJ1:t.llwi-'th'leadlWt.1ng;,ltlaok 
and 1thlte qull4!ranta painte.d on ·-t.'te suP.t..... J :t.1:)..... 1~e4 JIt a:rOJle 
JDal'"k.d at halt meter interva..ls. '!he ~ a.t,'Wbloh the' dt_lt;dieap­
peared f'rom view g8 reoorAed, ,and i t_~' t~J.1irted un'f;~J. .. tt reap­
peal'",ed. The avel'"a.ge of' the1t. 1brQ,il"ead1n$8 "'.l11sted as lma)l1ndt of 
'Yi811!i1l"l1 ty. TheseSeoohtd18k,r..-a:dlnga..'t"Ul"ni.tbiltd a useful., rough 
indaz:ifor purposes of OOllpa~1aOh.; 

Tabl. 7 is a a.ummary'Of' truapal'"enoy· readings tak.n in ,1948. 
From them, two phenomena al'"e apparent. a gr.dual diminuti-on.Df the 
silt load near the surfaoe at sta.~lons suooe8s·1vely farther,down­
stream in the reservoir. and a olarifioation.tit the water,1;JUtoughout 
the reservoil'" as flows subsid.d fram the reoord spring ruriott in 1948. 

,tt' !-_,.;."f,. 
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TABLE 5. Dissolved oxygen content at stations in Roosevelt Lake 
in parts per million, 1948, with aocompanying temperatures. 

Depth 
in 

San Poil River 
7/9 . 8/11 

S;eokane River 
7/15 . 8/18 

Feet ~. O2 ' O2 ~. 0 0 of. O2 F. 2 
0 59.5 10.2 66.0 8.8 '66.0 8.8 68.7 8.8 


10 
20 
30 

59.0 10.2 66.0 9.2 
59.0 10.4 65.4 iO.2 
58.5 10.'4, 65.0 10.2 

64.0 9.2 68.7 8.8 

9.2 66.9 ,/l.8 
,Y .' 

9.2 66.2 8.8 

40 58.5 10.4 65.0 10.2 9.2 65.8 ~.8 

50 58.5 10.6 64:.4 10.2 9.2 65.3 8.8 

60 

67 

70 

75 58.5 10.6 . 64.2 9.0 9.2 64.0 8.8 

80 58.5 

100 58.5 10.4 63.5 8.6 9.2 63.0 8.8 

122 

150 58.0 10.4 63.,0 8.2 9.2 61.2 8.6 

200 57.5 10.4 61.5 8.8 9.0 60.1 8.6 

240 59.5 8.2 

250 57.5 10.4 59.4 8.6 

260 8.8 

285 59.2 8.6 

300 57.0 10.4 

352 56.5 9.6 ' 


Depth 
in 

Feet 

Hall Creek 
1/13 

or. 02 

Colville R. 
7/12 

O2 ~. 

Kettle River 
1/§ 8/19 

0O2 <7. Op-. 2 

Flat Creek 
7/10 

'7. °2 

0 66.0 10.6 60.00 10.4 59.5 10.4 63.7 9.2 60.00 10.6 
10 
20 

63.0 10.6 
10.4 

Y 10.6 
10.6 

58.5 
58.5 

10.6 
10.6 

63~5 

63.0 
9.2 !I 
9.2 

10.6
10.6 

30 10.4 10.6 58.0 10.6 63.0 9.2 10.6 
40 10.4 10.6 58.0 10.6 63.0 9.2 10.6 
50 10.4 10.6 68.0 . 10.6 63.0 9.2 10.6 
60 58.0 10.6 63.0 9.2 10.6 
67 
70 58.0 10.6 63.0 . 9.2 
75 10.4 10.6 -80 58.0 10.6 


100 10.4 10.6 . .;- . 


122 10.4· 


­

No temperatures at this 1~e1 or below. due to failure of' thermometer.Y 
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TABIE 6. Dlsso1ved oxygen given inpercenta.gea of saturation 'at 
stations in Roos,evelt Lake, 1945, at 1000 foot normal 
atmospheric pre";sure. 

Depth 
in 

Feet 

0 
10 

San Poil R. 

7/S S/11 

105 
104 102 '.

SpokaneR. 

7/15 S/lS 

98· 101 
100 101 

ij.all Cr. 

filS' 
'1"' 

118 
115 

Colville R. 

1/12. 

lOS 

Kettle R. 
/' ,'1

1/9 8/19 ..

101 99 
. 108 99 

Flat Cr. 

1/10

110 

20 106 112 99 ' 108 99 
30 106 112 9S 108 99 
40 106 112 91 108 99 
50 lOS 112 97 lOS 99 
60 " lOS 99 
67 
fO 108 99 
f5 108 98 96 
SO 108 

100 106 92 95 

122 

150 105 88 91 

200 105 93 90 

240 S5 

250 105 S9 

260 

2S5 88 

300 105 

352 104 


1'7 




The heavy silt load in July could be detrimental to the pro­
ductivity of the lake by reducing the penetration of the sunlir,ht 
whioh is required for growth of phytoplankton. Similar observa­
tions should be continued in the future to determine whether 1948 
was an abnormal year due to its reoord spring runoff. 

Plankton ...plea were taken whenever water analysis waa made at 
the various stations looated on the reservoir. Plankton material 
was seoured by means of a standard type plankton net with a 3-3/4 
inoh oritioe, a brass oolleotion buoket, and oovered with number 
20 silk bolting oloth. The prooedure used was to lower the net 
10 meters and slowly raise it to the aurf'aoe. By standardizing th18 
prooedure a rough quantitative oomparison among various stations looated 
on the lake waa made possible. it was aooomplished by inspeotion ot 
uniform diameter vials oontaining the preserved plankton. Rather meager 
haula at stations upstream as oompared to good takes below indioated 
greater produotivity in the downstream portion' of the reservoir. This 
undoubtedly 18 due to the stream-like nature of the upper seotion 
of the reservoir as oompared with the deeper, slower-moving section 
below. 

~BLE 7. 1948 8eoohi Disk readings Roosevelt Lake, 
measured in Feet. 

Date ot San Foil Spokane Hall colville Kettle Flat 
Surveys River River Creek River River Creek 

July 6-16 8.0 5.0 6.0 6.0 5.0 6.0 
Au~., 16-20 16.0 15.0 10.0 
Sept. 7-9 26.0 18.0 13.0 

FISH FOPUIA'l'IOBS 

Gill Net Sampling 

Fish sampling was oarried out by means of gill nets at six 
different looations along the reservoir (Figure 4). Three nets were 
used; they were 125 feet long by 6 fee~ deep, and had mesh graded from 
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I to 4 inches stretched measure. Sets were made overnight and the nets 
were hauled in eaoh morning. The fish were measured, and a sample of 
eaoh lpeoies was saved for purpose. of ide~titicat10n. 

'l'a.ble 8 shows the results of fishing both at the surfaoe and. at 
the bottom. In 21 net-nights ot fishing On the bottom, there was an 
a",erage catch of 1.4 fish per net-nlght, and in 9 net nights of fishing 
at the surfaoe 1.3 fish were oaught per net-n1ght. The largest single 
haul consisted of 28 fish taken in 6 feet of water at a point one mile 
above the mouth of the San Poil River. All fish appeared in good 
oondition although tapeworms were fO\D1d in some of the squawtish and 
ohub.. Sizes of fish oaught are shown in Table 9. LArger squawtish 
and suokers weighed as much as two pO\D1ds. 

The most numeroUfl fish in the samples -trere squawfish, whioh ac­
counted .tor 60 percent of the catch. Chub. were next in a,bundance, 
compria1ng 22 percent of the catch. More chubs were caught near the 
surface than at the bottom. 

While the sampling might indicate that the squawfiBh was the 
predominant spec1-es in the lake, it is believed that the carp is 
more abundant~ Carp apparently do not readi~ gill as the only carp 
caught ....s snagged by the barbs in its dorsal'spine. The Washington 
State Department of Game seined 50 tOns of carp in 1~47 and 100 tons 
in 1948 trom Roosevelt Lake. These were taken near the mouth of the 
Kettle Riv!'r and near the town of Marble and were used tor hatchery 
food. 

Bumerous oarp were seen in the lower portion of the Kettle River 
during August and September. They fora lpawning schoob in the 
shallow slough areas during the spring and earlysUllmer months, at 
whioh time they are easily taken in leines. 

Sport Fiahing 

Some information on the fish population of the lake was obtained 
fram 100a1 sportsmen. In addition to those speoies mentioned in 
!able 9, sportamen reported having caught the followingl 

1. 	 Rainbow trout, Salmo gairdnerii 
2. 	 Brook trout, Salvelinus tontinalis 
~. 	 Whitefish, Prosopium coulter!, 


PrOlopiUllri1liauODi, Pro.opi_ oregonium \ 

4. 	 XolC8iiee (landlocked sockeye salilon), Oncorhynohus nerka kennerlyl 
5. 	 Kamloops trout, Salmo gairdnerii kamloope 
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TABlE 8. Data on gUl net oatohes of fish ill Rooeevelt:!II1.ke, 1948•. Baoh 

line o.t the table representst~e set ofOGe i1e~ 

Fish per 
net hour 

6 0.41 
28 1.81 

0.274" 
3 9.27 
4: 0.33J, 

2 0.14 
"", 0.00-,,, 0.2& 
i 0.12 .. 0.50 

11 0.78'; 'J 0.23, "­
• ;'1-- 0.31 

11 0.65 
4 0.27 
5 0.33 

17 1.06 
20 1.25 
8' 0.48, 0.45 

1 ;!­ & 0.29 
; 


"~... 

;' ~ 164 ~' 0.60 

7 0.41 
13 0.87 

5 0.31 
4: 0.24: 
4 0.24 

13 0.81 
12 0.16 

,: 6 0.38 
2 0.11 

66 0.:44 

Area ti shed Date-, 
San Poil R. Ju:Iy.7 
San Poil R. July 7 
San Poil R. July 1 
Spokane R. July 14 
Spokane R. July 14: 
Hall Creek July-13 
Hall Creek JUly 13 
Colville R. July 11 
Colville R. July 11 
Kettle R. July 9 
KettI. R. July 9 
Flat Creek July 10 
Flat Creek Ju1710 
San Poil R. Aug. 17 
Spokane R. Aug. 18 
Spokane R. .1118- 18 
Kettle R. Aug. 19 
Kettle R. Aug. 19 
San Poil R. SePt.' 7 
Spokane R. Sept. 8 
Kettle R. Sept.' 9 

Total 

llum'ber dt , 
hourIS fiShed, 
!ottom HiI.\i! F 

14.5 
15.5 
15.0 
11.0 
l2.0 
14.0 
14.5 
16.0 
16.0 
16~0' 
14.0 
13.0 
1.3~0 
17.0 
15.0 
It)~(f 
16.0 
16.0 
16'~6 
16.5 
17.0 

312.5 

' D,pth t1. aJ1ed 
teet 

4$ 
6 

100 
10-20 
20-30 

70 ..... 
80 
90 

1-20 . 
:, 
't", 6 

11 
10. 

; lC),,:' 
30 
30 

".':4& 
~25 
~20 

;28" 

' 30-40 '~:"


;40 

.'~~ 

Surta.. ,Saul",
)' !' 

,."" .,. 

l.i8.5:):: ~ 

San Poil R. 
Spokane R. 
Kettle R. 
San Poil R. 
San Poil R. 
Spokane R. 
Spokane R. 
Kettle R. 
Kettle R. 

Total 

Aug. 17 
A.us. 18 
Aug. 19 
Sept. 1 
Sept. 1 
Sept. e 
Sept. 8 
Sept. 9 
Sept. 9 

'~< '\' :t 
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~BLE 9. 	 Speoles oomposition, slze range, and average size .or 
fish oaught bygl11 nets, Roosevelt Lake surveys, 1948. 

Slr.e Average 
Bottom Baul Surfaoe Haul All Hauls Range, Size, 

Species .•0. " Wo. "xo. " Inohes Inches 

Squawtish, ~ohochel1u, oregonensl. 102 65 31 .7 133 59.9 •• 3-15.0 9.6 
Chub, MJ100 Ius oaurlnu. 22 I. 28 42 50 22.5 5.6-11.0 8.5 
Sucker, O&tastomus speoies 16 10 1 2 16 7.2 6.7-16.2 10.9 
Shiner, Rlchards0D1u8 balteataB 6. 6 9 12 5.4 4.1-5.9 5.3 
Peroh, perca fiavescen. 6 3 5 2.2 3.9-9.1 6.8 
'.rench,rinoa tin9'- 2 1 2 0.9 7.9 7.9 
Sunfish, Lepciils g1bbosu8 21 2 ·0.9 3.9-4.5 4.2 
Scu1pln, Cottus specIe. 1 1 1 0.5 5.9 5.9 
Carp, Cyprinus carp10 1 1 1 0.6 17.1 17.7 

'!'Otal 	 156 100 66 100 222 100 3.9-17.7 

N 

N 

,
~ 	 fI 
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6. Cutthroat trout, Salmo,-ol"t"ldi 
7. CMr or Dolly Varden tro.utj_<SalwUnul _lDa 

8~ Bas8, largemouth blaok, Mioropterul salaoldes 

9. Ba.a" emallmouth bleok, Mio!!p1Mrua dcaiomleu. ' 

,'-' ;' . 
One sportsman wes observed f1ahing'tor oray fish near the 

Col'Ville Ri'Ver. 

Tom Rouston of Northport, Washington, who has filhed the Columbie 
Ri'Ver and tributaries in. the eree fop, ~abOl\lt 4.0. y..u·_, stated that 
lar~ oatchel of prize thh were caught wnen tSwpeoplif li'Ved in the 
area but that fiBhing beoame progre...i~l1' poorerMDloret1ebel"lll8ll 
came to the area. Oocalionallydfr •.RQue.ton oatobea·rainbow, brook, 
and Dolly Varden trout, but .hin.ers, 'whitefish,. squ.awf1eh, carp, and 
luckers are more oommQn, 'Bowe'Ver. 

Barny Broderious, ..lao of Northport, OGmpla1n.ed .t.hatwhitefiah 
seemed to have almost disappeared linoe the tmPO~Dt ... establilhed. 

Aooording to another old time ·looal aper ts~, Frank BiD.. Of 
leller'l Ferry, Washington,:- baal and occasionally ko1Eulee are:ct&Ught 
in the San Potl River, but oato.s 'of fish other than ,aora.pt'Uh .haft , 
been lma1l. He. aleo 'l"eport8 tmt a -~. ,otkokaneeaaoeDCot.',the·PSaa 
FoU River 'be spawn every tall. A largee.peoimen,wae ",ugh'b''boy hia 
in a I tunned oondi tiQn this I pring, and he :eU'ed the .heacl,., -.bioh ...s . 
leen by the writers. JudgiD& from ;~',i1ead 'Iize-,tbe tleh,.... t ha.... . 
weighed between threeancifour 'pOmlde or a. muoh al.a aolumbia River 
lea-run bluebaok. There is poorf"lah11lS' ~111 the alaolcn.ter o£ the 
San Poi1 River, but in. the· uppal' portiomt, of' the a,tre.u!. there il 
tair fishing fOr trout and the Itream is still heavily tished, 
Bines reportl.' 

A la.rge D\DIlber of kok:anee .W8reOblerved I pawaing in. the San, Poll 
River in 1948, by' Clitford J. Burner of, the Filh and W1ldltte Se"1~.: 
Be reporta lpawning land-looked ••·lmOll trom -the tint riffle abon 
11a.ok water to fifty mile. upstream. ' 

Every year numerous kolcanee are fotmd. below .Orand COUlee DaII. 
~ whioh many are deadaud others are, injured,•. '·What ·oaqa... ~, 
land-looked bluebaok salmon to migrate trom 200levelt Lake 'il -DOt_ 
known. Speoimens found below the dam apparently had not been starved. 

Iute",1..,_ 1f.ft'.. made,·wf::th' aportameJl:who .,had .;t~lbe4 ,~.,to.aloriD.c ' 
areas I San;PotlRiver~~1tford,OOlv1UedRiyer. Sbeep~"*Nld·1r9I'.~t. 
Undoubtedly other areas -a'Ntiebed, altltough not .aa e-,,,.'..17.:AI' 
nearly as could be detel"l'lined by ,~(IIA.lrYep, TfJI"T 11.~a.. ,fll1:hU.l.b 
oarried on in the relervoirat the; We8el1t'b:L1ut•• .()nq"•..l1_;· . .tis~ _.' 

..:( 
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were observed during the survey in July, when nearly the entire 
length, of the reservoir was viai ted by: us over a period of 10 days. 

Generally speaking the oon8~nsU. of opinion of sportsmen in­

terviewed was that: (1) sport fishing has been on the deoline during 

the last ten years (2) Grand Coulee Dam has oontributed to this de­

oline, and (3) sorap fiah have became a nuisanoe. 


Relatift SiS8 of Fish Populations 

Gill net fishin~ has been done at Cultaa Late in British 
Columbia to reduoe the number ofpred&oeous fish (Foerlter and 
Ricker, 1942). and intonnatiOllGn the fish population obWll8d 
there is of intereat for oomparison"with the Roosevelt Lake data. , 
Because the squawtilh was the most abundant speoies gill netted in 
both lakel, a oClllpariaon of the oatohes of that a peciea was made J 
results are 'giftn in table 10. 

It is seen frClll Table 10 that in 1935 cultus Lake neta yielded 
11.2 squawtiah per net night aa oompared with 4.9 for Roosevelt Lake 
in 1948 (19354ata are used for oompariaon beoauae the abundance of 
squawtish wupresumably redttced atter that year as areaul t of the 
predator oontrol program). Since the neta at Cultua Lake were 1.2 
times lon!8r than the Rooaevelt Lake nets. the Cultua neta can: be 
expected to haTe 1.2 times better opportunity of oatching fish.' The 
oatoh at eultue was 2.3 times aI, great aa that at Roolevelt Lake, 
but it the larger net lize at CoItus "Lake ia taken into ~sideration 
the oatoh of lquawtish aotually was CIlly 1.9 'times greater for CUltua Lake. 

!he predator oontrol work in CUltua Lake was carried on espeoially 
tor the purpose of reducing the number ot Iquawt1sh, whioh are extremely 
predaoeous on young salmon. Squawtish were taken in larges t numbers 
during the months of April, May, chane and early July, in nets set near 
shore. During this period the fish were ,8pawning on the gravel beaohes 
where the neta were aet. During most of July. Augult, and early September, 
poor catohes were made, by all types o~ gear. After mid-September, filh 
were caught in lair nUlllbers in nets set on the bottoa off ahore, and 
as the season progressed they were taken in greater numbers in the deeper 
waters of the lake. 

Fishing at Roosevelt Lake, ~ the other hand, was not dane 
lpecifioally to oatch squawfish but to get a representative sample 
of the filh population. The net. were set at va~ioU8 depths and 
looations but usually not near the Ihorewhere the aquawtish were 
mOre likely to be numerous. Alao, thei,time fished was not during 
the spring spawning aa at CUltusLake, but during the summer. When 
all of the above faotors are oonsidered it seems probable'that the 
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TABLE"10.'Conrparllon or 'quawr~.hieatcft. RoOsevelt snd Cul tul!J Lakes. 
g111net fishing.' 

Roosevelt Lake 1948 season'" 

110. net Catoh per 
!" 

C.tch nlgh~ ,.net night 

Bottom eete 1. 21 "4.9 

Surtace eete 31 9 8.4 


'l'otal 138 30 	 ".-', 

wets ueed - 125 teet long, 6 teet deep, traded meeh' 1--4­

Cultus ~ ,. 1935 seasOll. 
f ~,~ 	 l.. 

~, " ; 

,	.()lt4)b..:per 
_t night 

, . 

1935 Shore set 
6 teet deep 649 58 11.2 

1936 shore 6 teet 396 351 1.12 
1936 floating nete 

, , 

9-12 teet '762 590 1.29 
193'7 and shore neta 

6 teet 224' 316 

'l'otal 20~ 13'715 

Wete used - 150reet lOng, 6 feet deep~ 'mesh 2ft - 4 1/2" 

11 Data from Foerster end Ricker, 1942. 
( 	
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population of aquawfish in Roosevelt Lake is. equivalent to the maxi­
mum population or lquawtish in Cultus Lake. Apparently, however, 
there il a muoh Ireater population at ohubs in Roosevelt Lake than 
in Cultus Lake, since only 27 chubs were reported oaught in 7 years 
at fishing at' CUltus Lake whereas 50 ohubs were oaught in the one 
leason'a tishing at Rooaevelt Lake. 

StDIIIARY 

1. Roo8evel t Lake, .itlBted in northeastern Washington. is the 
storage reservoir behind Grand Coulee Dam. . 

2. The aurrounding shoreline has been established as a Bational 
Park tor the reoreational benefit of the publio and is easily aooessible 
by load. roadl. 

S. r.be Ireater part of the reservoir lies in a.rain belt whioh 
supports everlreen toresta. 

•• Various physioal and biologioal aspects of the lake were in­
vestigated inoluding temperatures, oxygen, oarbon dioxide, hydroxides, 
oarbonates and bioarbonates, pH, turbidity, plankton, and fiBh popu­
lations. 

5. '!'he most surprising disoovery was the almos t oomplete laok ot 
thermal gradient. a Tery unusual oondition tor a lake of this depth. 

6. Allphysloal taotors ot thewa'ber appeared tavorable to tish 
with the exoeption of extreme turbidity or the water. 

7. Plankton haul. revealed tair-to-good abundance in the lower 
reservoir as oompared to rather sparae ooncentrations in the upper 
stretohes. 

8. Further study should be made of the turbidity ot the lake 
and ot the meager plankton output ot the upper region in order to 
determine whether or not the 1948 season was made unusual by the heavy 
spring flood. 

9. Fish sampling at Roosevelt Lake in 1948 oonsisted of 30 gill 
net-nights of fishing. An average of 7•• fish were oaught per net-night. 

10. Slightly larger oatohe. were made fishing at the bottOR 
than a t the surfaoe. 

11. Speoies caught were squawfish, ohubs, suckers, 'hiners, peroh, 
tenoh, sunfish, soulpin, and carp. 

12. In addition to the above speoies sport fishermen olaim to 
have oaught the following J Rainbow, brook, outthroat, dolly varden 
and k:amloops trout; konnee or landlocked bluebaok salmon; whitefish, 
largemouth and smallmouth bass. 

13. A oomparison of the Roosevelt Lake gill net oatohe8 with 
those made at CUltus Lake reveals that the oonoentration orsquawfish 
in Roosevelt Lake in 1948 was at least a8 great as that in Cultua 
lake. in 1935. 

26 

... 




ltoosevelt Lake is surrounded byatvactivecountry which ill well 
suited for recreational andalghteeeihg purpoae"abeoauaeof its ,moun';' 
tainbus.terrain,ylrgil1 pa*11b tor.sta, and acenic'dri'9'es, it bile 
not' yet, however, been utlli'l~d'~~itenst"ely. Since,t~ lalce had pro­
duced'rather poOl" f"ishingthe 'w,atlonal Pal-k Service wa. ~ the op1ni01 
thati.mproved spOrt fishilit; ~~ght.be intluent1a~1n attracting more. 
peop"te to take advantage or recreatiOnal taoilities of the-l.ake.'l.'he 
Park Servioe, therefore, waa instrwnental in inaugurating the surveys 
made by the F18h and Wildlife Servi.ce 111 1948. 

'. . >' 

"The result8 of the inves1;lgittion ·~e"ing.neral tOU!ldtobe 
favorable: 

1. pH's, oarbonates, b1:c~bpnlltes.Q.~rbpn dioxide,. oxygen 
werepreaent in propOrtionl,fa.,.orable1;O'b8.~terla.l gr~. photO­
synthetio aotivitiea of ohlorophyll bearing 'pl~:t,. IIDd fauna~ 

2. Low free carbon dioxide oontent, complet.~ absenoe of 
hydT~fides, and go~dd1s8Plvep. oxygen oontent were indioative.at 
freedom f'rQlllpollutiOn,,:., .' .... . 

,'3. Plankton biuIe ~,e r~tr.to "IOocl~:tJIe$lowutr~_ pprtiQll 
of' the. rese"o~r, .. 0<apt.r1D,g t,:yor,..bly ~o tlah. pr04110ing bpdies of 
...ter such. a, Karluk I.-ke".Alaetai Tieton Re.enoir, _sh1nc1;on, . 
and ArroWrook ReserTo1r. laAho. . . ' 

4. FrCllD. the f'ish sampling work, Roosevelt lAke appears to 
oompare favorably w1thCUl~. talce, B. C. iJ;l production ot rough
fish. . . 

There ..,re, howeTer. lelII¥' unt.vorable faotors I 
, . ",. -- , ' 

'. 1. Abeenoe of' a oold water. ~~~rDt&y prove inoompatible to 
the well being of' oerta~n f1.~s. ..".' 

2. !be extreme tUrbidlty e~i. t~t}.& in July il!' not regarded as 
~aTorable top~oductiOD of' phyto~1.ankt9n (thi. may have been ~ 
abnormal oondition ~s a re~~l~ of'tne unpreq.dentedf'loods at 1948). 

3. Meager plankton hauls in the upperre.erYoir were not in­
dioati'9'e of good productivity in that portion of the lake (this 
oondition alao may have been aggravated by the spring ~lood in 1948). 

4. }fo aamonoida were oaught in the experimental ~ishing with 
gill nets, indioating soaroity of these game fishes. 

6. Fish sampling indioated that large populations of' un­
desirable rough fish exist, suoh as squawtish, ohubs, suokers, and 
carp. 
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Although more oomplete deteJ:'Jllill&tions are necessary to secure· 
all information whioh may be needed, it appears advisable to conSider, 
at leas-t" a stooking program. for ROOlnelt Lake. It should be made' 
olear at this point that the lake 11 too extensive to make an overall 
stocking program suocessful. !herefore, it an attempt to stook the 
lake il made an area should be seleoted which most ololely resembles 
the natural habitat of the fish introduced. Then if a local popu­
lation is built up luffioiently to lupport a sport fishery in that 
particular area the program oan be gradually expanded to other lo­
cations. 

careful considera.t1on of the type of f1ah beat suited for Rooaevelt 
Lake should be made. At 1he present :time stocking of Kokanee (land­
locked blueback salmon) has been carried CID by jihe 'Washington State 
Game Department in Roosevelt Lake. !hese filh have been observed 
spawning in the San Poil River and are oocasionally taken by local 
fishenaen. They have not proven satbfactory, however, because of 
their lligratory habit whioh carries many of them to death owr Grand. 
Coulee Dam each .pring. 

Rainbow trout are known to inhabit the lake in the winter" but 
migrate into varioul tributary streams in the IIUmmer, providing ex­
cellent stream fishing for sporu.en" but,no lake fishing for family 
groupe. An important factor then, in introducing a stock into the lake" 
11 to introduce a fish which would remain In. the lake to provide fishing 
in the summer. 

Before a stocking program. is fo~ulated, however, more detailed 
study ot exiBtingproblems should be made taking careful account ot 
the above points. The turbidity of the water found in July and scaroity 
of plankton material in the upper reBervoir should be examined in a 
normal year" as the oondition found in the summer of 1948 might merely 
be a temporary result of the unprecedented floods of 1948. It 1& also 
reoommended that more widespread experimental fishing with various 
types of gear be oarried out at various ttmes of the year. This should 
be done especially in early spring, as more reliable information on 
xhe fish populations in that Beason i8 needed. 
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