Gene Spangrude

Attached are two (2) PDF's; one containing Water Temperature Data taken during the 1950's on the
Lower Snake River between Clarkston, Washington; and Central Ferry, Washington. This data was
taken in the 1950's and prior to the construction of any Lower Snake River Project; and therefore
represents a 'Natural Condition' along that reach of the Snake River. As can be seen from this data,
Water Temperatures exceeded the 68 Degrees F threshold during every year of data collection;
even under 'Natural Snake River Conditions.' The Maximum Water Noted within the 'Natural Snake
River' during the 1950's Data Collection Period was 79 Degrees F; or 11 Degrees F hotter than the
68 Degrees F Standard.

The other PDF contains excerpts from 'Columbia River Basin Reports' dating from the late 1800's.
One of the reports contains a table of 'Water Temperature Data' which was collected on the Lower
Columbia River downstream of Portland, Oregon; in 1875; and as can be noted from this table even
in the 1870's Water Temperatures exceeded 68 Degrees F on the Lower Columbia; long before the
construction of either the four (4) Lower Columbia River Dams or the four (4) Lower Snake River
Dams.

At the time of this data collection (1875) no concern was apparently ever expressed over exceeding
a Water Temperature of 68 Degrees F; and the data collection itself was terminated even when the
Water Temperatures appeared to be still increasing.

I request that Historical Temperature Data such as contained in the attached PDF's be given some
consideration and credence during the present studies underway; and especially to recognize that
the current 68 Degrees F Standard was exceeded during every year of Data Collection within the
Natural Snake River; as well as during 'Natural River Conditions' on the Lower Columbia River in
1875.

Very respectfully,

Gene R. Spangrude
Walla Walla, WA
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SHAKE RIVER MAIN STEM

SNAEE RIVER MAIN BTEN--Continued

SNAKE RIVER NEAR CLARKSTON, WASH.--Continuved

301

‘rn%u_nm- (") of water, November 1051 ‘01‘%!!’"'_““‘.*

Day Nav. Dec. Jan, Feb. Mar. | Apr, May June July Aug, Bept.
1 -— 40 - » an 46 81 6 3 n &
2 - - - Wn 38 46 51 87 84 72 5
3 - by - ] 38 46 52 59 64 2 (']
4 - EH] 35 40 38 4 52 61 0 72 L)
5 - - 35 ® 39 L] 54 o1 (1] k1 85
L3 - 39 38 38 0 50 52 ] 88 12 65
7 - 40 35 % »n 80 53 50 ] mn 65
8 - £ 8 a8 40 48 §5 61 1] 3 L)
9 - - 35 b1 40 47 54 60 ] n o4

10 - 3 1] n # 47 53 (1] L] ™ 64
1n - - b1 a8 42 18 54 69 10 73
12 . 8 a7 3 42 48 55 68 72 72 ]
n - » e » 42 49 56 62 72 7 [
14 43 30 a2 M 42 1] 58 87 1 Kt 61
15 - 40 38 n 12 4 58 57 n n 1]
18 42 -- bl 37 43 419 53 69 n 2] 80
17 42 42 7 ar 43 %0 54 59 0 70 80
18 -- - ] n 43 51 55 61 8 - 80
19 40 - -] 7 i1 52 se 62 89 1] 81
0 41 - 38 37 43 81 ] 83 k[ LY 81
3] 40 - b -- 43 50 ] [} ] o7 6 62
F - - u 38 43 9 64 81 7 88 (2]
i3 - - M - 43 51 86 80 2] ] 5
U - - B 3 48 83 ] o1 87 1] 81
26 - -— 1 37 4“4 85 ] 1] L1} L] 81
28 13 - T E1 45 85 14 59 a0 87 [13
27 43 - 3 8 48 56 5 (1] 10 [ [1]
3 38 - 38 » 48 a6 L 83 n ] 60
] 46 -— 8 8 46 54 57 50 n L] s
30 - - 39 - 48 51 56 82 n 84 ]
i - e 9 - 45 -~ 58 e 22| e i
Aver-
ge — - 36 8 42 50 5 [ a9 0 a2

Encl 3-2



Quality of

Surface Waters of the
United States

1953

Parts 9-14. Colorado River Basin to Pacific
Slope Basinsin Oregon and Lower Columbia
River Basin

Prepared under the direction of S. K. LOVE, chief, Quality of Water Branch

GEOLOGICAL SURVEY WATER~SUPPLY PAPER 1293

Prepared in cooperation with the States of
California and Utah, U. S. Bureau of

Reclamation, and with other agencies

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1958




319

SNAKE RIVER MAIN STEM

0T |9 L L 111 L] 88 oLe'es | o1 911 - L £ £S at L [ s S1 |6 []8 90 = 008 ‘S T1 “*18-18 Av|
OF | ¥'L 991 L 1% 0 ] 0s8°sE | 91° {144 o1 8 | & 8's 81 oL [} Tl |9°F SI S0 oT osL'se | vt [
S |¥L 691 9 LT ] 19 0s0°6z | 91° || LIT - g° $° 6's a1 89 &'l T |Ls 13 ot L1} os8'e8 | ot o1-1 &
SE | ¥L £8T [ st 8 89 QLI‘¥E | ST £I1 Lt Lt [ §'S T L $°1 £6 'S ¥ 8T e 000'EIT | "ttt 08-%¢ 14V
g1 | £°L 98 ] 4 9 6 0L0‘SE | 2 oLT 80° 8* [ o1 T 801 % 4 LT |18 14 1 L3 og0'sy | "ttt £2-11 “ady
oF | 97L 99T L LE o1 26 08L'SE | VE* LT = 01| 8§ o1 T 80T [ %4 L1 |86 v 144 1 (] ole'og | o 01-1 "2y
oF | €L £9¢ 8 LT 1 201 ota‘es | 88 | 881 o $T | 8§ 119 18 (148 £ 18 o1 L 4 £ | 1T a“ﬂ‘ ...... I8-1E ‘T
oT [¥'L (1111 [} 8t 1T b:143 oIg‘sE | 62 | o1E o1 91| 8 143 13 o081 e 14 1T [ 80" | ST ogs'es | vttt 0z-11 "R
o1 |S°L 1413 [} [ or et os0'oE | 18 | ece = 6°'I | & 114 13 THl 9'C v (48 £ o1 | 8T 05y 'Te 01-1 ‘TN
ST |8°L ot 01 |Os 1 811 oEL'oE | 08" | 81E 60 QT | § " " £ 449 o8 1] 11 st 80° | 8T [ 3T T I 82-11 "God
S8 | L7L o9t 8 b1 1 ] Té OTT'LE | ¥E' L1 - LTS §'6 2 80T [l AT | T8 T L | oso‘gs | "voeett 01-1 'qog
STiL'L 108 [ & 6t ] 201 oLe'st | Lt L8Y 90 6T | s Tt 1% set £ T |68 %< gL° | st osnnv ....... mn-uﬂ s
01 |8°L £9¥ Tr |Ee £ [ oL1‘st | 0% 162 = o€ | 9 or £ 061 sy 14 a1 14 20 1] [ 3% 4 £961 ‘01-1 “wef
§ (08 YLy €1 |§% 1 4 L] 086'91 | T¥° 008 ot eT | 9 41 ] ({1 sy 114 s1 L1 £0 119 ops'oe | vttt T8-1 "eqQ
B |8°L] TLF 1|8 0 91 008°LY | EF* oI m IXEEN L] ¢ 1] »E Sy 9% 118 oF ] 113 oeog | oot 06-1 "AON
B |T8 ELY £1 |8 0 £91 089'81 | E¥° | €IS o5 1’| s 81 €9 S0z S LE a1 13 1) {41 oLr'ge | vttt IS-1¢ "0
§ |9 6Ly £'1T |28 0 (2] OSL LY | OF" | s6T $10| 6C | 9 81 4] e 8's s 9 [13 0" | ¥ B‘“ﬂn ...... 1-.: ‘RO
§ |08 1] BT (26 0 65T 0S0°8T | T¥°0 | g0S - 6°I | 970 11 L¥ LTT 6'S € sT [ 11 80°0| s€ [ et " gg8l ‘01-1 "WO

(2.5C | oper m wmniseu Lep W0} L)

| wp [mmyp|-uoqres| -Swm U Roied Bl (3m)

-0z ¢ sd | (@) Con) (@) | (D) [ eq [CoOE) Cosm P
| g -H._ .4“““- ﬂiﬂ. ~ToN L] -ﬂﬂ. nreg L oen| wprx C_.w e nﬂw Hﬁn BS-..- ﬂﬁ._oW ﬁ.m” ~mE -uw!.wl—. UORAeYIOd 10 eNG
-199 -mpuod| -og |y ‘OOROEE (O.00T T mpesa). | 0% | | -omd| -omd -Te01g |-wmi0g | ™ uwepy

Npoedg S99Up IXH sprTos .

ge6T Jeqmadag ) g5A1 28q0730 Jeak JaqEA “ROTIIE Iad mured w ¢ fsus (e @mag)

.wn«ﬂugmh-oﬁuouvoﬁnun u..wn.:w onoouvuﬂwenuuﬁaavauunqu-wuoeluca
AOTJut arqurdaadde OoN “L£8ZT JSA UF uaagd nmaﬁ Ioquajydeg 03 ZEET 19Q03D0 J¥RL JIJWA JOJ UOISYIVID J¥au uoyjels Buyded g0y BpI0cex 83IwqosiQ "3eap ‘puvyidod
3% @01JJO JDTIISIP U o[qEITes® sojdwes ATyep Jo souwjonpuod 2yJroeds Jo spioded "uwojiviodwAs UO BNPIESI 8I® BPI[08 PeAlOSSTP J0F pejloder senup--’SYUYNIY
*gS6T ‘YT ‘uer jutod Burzead; ‘poalesqo Wnwruim ‘Zegl ‘¥I 'IT-8 -Buy 4,EL ‘pealesqo wnmpxey :eeanjeledwe) Jejes
26T '8z £wl soywoIoTW SIT ‘ATYep WnmYwiW !ZGET ‘C 08 ‘0f 'AON BOUWOIOTW gz ‘LTyep EnEIrmy :eduwidnpwod Ofzjoeds
2 x5 ‘ ,2S6Y 0T~ sunp mdd Tg ‘mnmruym ! £C6T "og-1Z '3deg Wdd goY ‘Wnmyxwl :ssomple
*£G6T ‘05-¥Z eunr ‘ZGET ‘Tg-1Z 4wy wid g ‘mnuiuim fzogT ‘TE-TZ 300 WAd ZIE ‘EnwixeN :SpITOS PeATOSSIO--'£S-TSET ‘SIWTUIXE
*0E-67 'AON A ¥E ‘POAJesqo mmWyuym ‘g-) °Bny 4,7, ‘peslesqo Enwixwj :seInjuladwe; Jojup
*TZ e SoguoIdTW £ET ATTEp ENWYUIW g ‘D8g ‘Qf 'AON SOUWOOTW gZG ‘ATTEP WNWIXEN :8duwjonpuod d1jyoads
. “0T-1 eunf wdd ‘UnNEUTW {QE-Tg *3deg wdd ggy ‘EnuiXEy :SSoUPIEH
*0g-¥Z ownp wdd g¢ ‘wnwrurW ![g-1Z "390 I ‘UNWiXey :SPYIOS PIATOSST(--"E£S-ZS6T 'SIMITULXI
‘gceT toquajdeg 03 ISGT JoqmeaAoN :seinjuriedwe) Jejmp
“gS61 Jaquaideg o3 nnmn JoquaAcN :EOSATEGR [RIYEAE)--"FIAVIIVAV STHOOIH
*(uotlels BuyBed eaoqe) dyejemrxozdde ‘soyym oxwnbs 00z'£0T--'VAHV FOVNIVEQ
*qInom Woly Wealls
-dn seriu gET pue ‘£)Wno) UFIOBY ‘UCIERIT) WOAJ WELIISUACP HOTIW § ‘XeexD macdiy woXJ weslisdn oTTN T ‘uwoflels Fuyled WoJ; Wwal)susop STTW euQ-- ' MOILVOIOT

"HEVA ‘NOLSYMVID HVAN H3AIH SIVNS
panuijuod--NILS NIVW HEAIH TXVNS



SNAKE RIVER MAIN STEM 21

SHAKE RIVER MAIN STEN--Continued
SNAKE RIVER NEAR CLARKSTON, WASH.--Continued
Temperature ("¥) of water, waler year October 1952 to Baptember 1953
y

at appr iy 8 2. m.7
Day | Oect. Nov. Dee. Jan. Feb. | Mar, Apr. May June July | Aug. Sept.
1 ‘88 51 35 N 415 42 49 50 6o (]} 0 (1]
2 82 48 38 38 43 42 4T 50 58 (]} ag 1]
3 -1} 48 31 H] 45 41 49 50 [ 1] [ ] 0 85 .
4 [ )] 46 n » 45 43 48 53 B8 83 0 B4
] 58 46 ” » 45 42 L1 54 55 & - B4
[} 5T - By 0 46 42 50 1] 85 &4 n [1}
" 5T 4" 9 40 45 “ 50 58 55 (1] 12 (13
8 57 42 3% 40 44 40 50 35 85 6l 2 [0 ]
L] -] 42 3 42 42 4“4 50 53 55 ()] mn 1]
10 E) 45 39 42 42 4T 4 5t 56 (1] 0 84
1 58 49 38 42 43 47 48 53 57 o7 10 1]
12 5o “ 3 42 41 48 48 53 57 [ 1] m L]
18 (1] 41 3 42 43 47 48 54 1 70 0 e
" 62 48 30 43 42 45 49 8 8 T0 k(4 81
18 562 “ 38 42 42 48 49 85 87 k(1] a0 8
18 83 4“4 40 43 43 417 50 56 58 " n L]
11 83 45 40 42 42 48 52 57 58 0 0 (1]
18 ] 4“* 38 42 4 45 52 56 58 - ] []]
19 1] 4“ n 43 41 45 50 58 68 70 10 [1]
20 [ >] 45 b1} 49 41 45 49 55 67 L1 n 60
21 51 44 40 43 43 45 51 -2 B (1] 0 L]
-} 55 40 0 44 3 41 50 53 58 L1 o 81
bo 55 40 £ 43 3 45 50 43 58 [ 89 a2
u 40 Ei ¢ 0 41 52 53 50 & e (]
26 51 3% 3 46 40 49 50 52 50 L} L] &6
] 81 39 36 4“4 42 48 ] 83 50 T -] ]
a7 52 M 38 43 16 49 50 8 59 [} [ . ]
8 50 3 38 41 48 49 40 . L 1] e 87 61
20 82 3 37 42 - 50 51 56 59 [ ] 1] 81
30 51 34 37 43 -- 49 s0 56 80 [} 70 s
in 52 - 38 43 -- 49 -- 55 - 10 85 -
Aver-
age 66 43 38 42 43 45 50 5 87 a7 1] [ 1]
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SHAKE RIVER NAIN STEM 375
SNAKE RIVER MAIN STEM--Continued
SNAKE RIVER NEAR CLARKSTON, WASH,--Continued
T-mpcmlnrm:a_rdmr year Octobar 1953 to Sept 1954
Day | Oct. Nov. Dac, Jan. Feb, Mar. Apr. May June July Aug, Sapt.
1 ] 51 [l ] @ 45 a5 50 54 o1 oo | o1
2 5 “®» 46 41 4 a8 54 54 63 89 | o8
3 50 “ 45 B 43 4“ '] 51 55 6 09 | e
1 65 @ 48 41 a3 4 41 51 55 88 e | e
5 55 “ 4“ @ 43 45 a1 8¢ 58 (1] L] [
[] £5 0 4 41 43 [ 47 54 85 8 60 | e
7 50 40 - 2 4 “ a1 55 58 70 6 | s
8 56 BL - 4 44 [ 49 56 80 07 | el
L] -- 1 - 42 ) 47 - 56 58 [ @ | 6
10 56 “® - 3 42 ” 4 b 55 [ o | ez
1t 60 48 - - 11 48 51 [ty 58 ] 65 | a4
n 57 a 43 n a“ 47 50 54 56 ] 68 | e
13 56 “ » E] «Q 46 51 55 50 69 o | s
14 a2 47 41 £ 44 45 52 5 58 o 81 | .-
15 67 1] a1 ET] " “ 50 58 60 70 [ 0
10 57 4 41 o “" 48 5o 59 58 ki 67 | 8
1 80 45 42 36 44 Q 52 58 58 11 ] 81
18 59 ] 42 58 4“4 43 50 58 0 6 | 82
19 59 ] 41 F 43 48 52 57 58 70 6 [ e
20 58 1] 41 » 45 45 52 51 36 0 8 81
21 53 a8 41 25 “ 4 53 58 1 67 | e
1] 50 45 ] £ 4 a5 51 55 &0 [ o8 | o1
n 55 4“ 40 ” 45 45 54 87 59 - 6 | 80
u 55 10 E ] »n 4 48 - 5L L] 85 | 61
3 53 4 - 38 48 45 53 I 80 68 o5 | o2
20 ] 41 W n 4 47 50 54 [ ] 65 [ -
b -- - 0 8 “ 4 54 54 61 8 61 | &
] 54 48 3 1] 45 16 5 54 0 3 85 | 5
20 56 48 40 E1] -- 48 - 85 (1 ] 8 58
30 56 47 a8 4 - [t 52 54 80 ] 68 | 55
b3 1 50 - A 39 e 44 - 54 - L] [ -
Aver-
age 58 41 LH » “ 45 50 55 57 L] o1 | e2
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388 SNAKE RIVER BASIN
SNAKE RIVER MAIN STEM--Continued
SNAKE RIVER NEAR CLARKSTON, VASH.--Continued

Temperature (*F) of water, water year October 1984 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Avg. Bept.
1 55 48 38 38 38 N 46 19 54 51 u 65
2 - 41 38 38 36 ] 45 51 53 59 ki3 68
3 55 46 3 8 35 » 41 51 53 51 10 68
4 50 47 40 35 3 33 46 53 54 56 n 72
5 56 17 38 37 36 - 45 54 57 59 0 -]
8 §5 50 38 37 38 38 45 54 55 56 70 .1}
1 £ 47 38 37 40 45 -- 84 6 5 89 -
8 56 49 3% 37 42 3 45 53 -] 0 8
9 60 47 39 36 37 38 49 53 57 59 -] 7
10 58 47 43 35 35 ] 47 54 87 61 0 68
11 56 46 43 34 36 41 47 54 58 65 T2 o
12 57 47 40 35 39 41 47 54 ] 64 ki 64
13 58 47 39 36 410 41 47 54 5 a4 i) 82
14 55 =-- 30 35 3% 40 47 §1 57 85 kS 86
16 56 48 39 35 38 39 47 19 57 67 L] 63
18 58 48 36 3 39 3% 4 50 57 10 L 61
17 53 47 36 38 37 38 41 52 57 69 L. 81
18 5 48 35 36 M 38 41 8z 56 10 10 59
19 53 48 37 35 3B a8 1 54 57 70 ] 60
a0 52 48 34 38 36 41 1" 56 58 n 10 L]
a1 - 46 3% 38 38 41 49 55 60 71 L 58
a2 53 4 35 M 38 43 50 84 8L 73 68 58
28 58 49 3% 37 3 45 50 54 €0 T4 68 57
24 ] 48 a8 36 40 40 50 54 59 14 67 -
25 62 50 a5 37 40 b ] 50 53 59 " 66 50
26 S9 47 34 38 38 3 50 54 58 72 66 88
27 47 45 M 38 37 - 48 63 59 T2 L5 56
28 48 43 M 5 39 44 48 E1) 50 70 ] 60
9 46 L] 35 3% - L] 50 54 58 10 60 &6
30 7 40 38 35 - 16 49 52 - 5] aa 55
u 41 == 40 35 - 45 -- 54 == k[ 8l =
Mee | = a1 | 1 | 38 M| w0 | 4 5| & 6 [ o |6
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400 BNAKE RIVER BASIR
SNAKE RIVER MAIN STEM--Continued 2
SNAXE RIVER AT CENTRAL FERRY NEAR POMEROY, WASH.--Continued
Temporature (*F} of waler, water year October 1955 to Seplsmber 1056

Day | Oet. Nov, Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.

1 &9 - 41 8T 32 ] - 61 60 86 n ]
2 = 48 42 39 32 40 47 S1 59 o n 68
3 &% 46 41 n 31 40 48 82 B4 64 mn 87
4 57 41 - - 32 - 47 53 55 o4 12 87

] e 48 30 » L) 41 41 - 55 84 0 a7

8 5 4“4 - 38 “" 40 AT - 55 85 12 [+

7 58 45 - 38 n 41 483 53 58 87 n a1

8 ) - » - M 41 - 49 [} 88 * 61

9 56 47 n 40 % 40 0 51 83 T2 ki =
10 54 38 Bl % 16 40 50 50 8L L €1
11 54 - - 30 38 - 51 50 ] T3 ™ 88
12 5 2 ?| - 40 51 51 680 s oM ]
13 55 - n| 3 n 42 53 - 81 " O 0
14 - 35 ELN - - 4 63 8 80 | ow% 89
15 58 FH M| - 36 42 - 55 52 | o 13
10 58 - -] = M © 80 - B4 3| 18 70
1 58 1 35| - 5 “ 52 - 50 ™| 78 n
18 71 H - - - - 2 58 81 % 6 0
19 59 15 35 - - 44 62 58 80 K] m T
0 | %8 - 5| w» M 45 5 - 82 W | M .
21 88 34 36 40 i 46 52 85 62 7% kL3 -—
22 50 38 - 40 - 46 - 56 682 % . -
7n 57 - - 42 36 45 52 1] L 7 - -
u 55 - - 41 30 40 51 55 - L7 i -
25 1] 3% -- 4] 3 - 81 11 [} kil 2 -
T - 40 4| = 38 “ 51 5 [ LB -
27 - - 1 n 39 46 - 58 a7 1 mn -
28 L] n - 5 40 47 -— 65 68 " 61 -
20 51 40 - 32 » o - 54 6 7| ® -
0 e 40 - k1Y s s 50 . 87 78 68 62
n 48 = o 12 - - a2 wa - 78 69 -~

Aver-

age - - a - 36 . - - 80 k] (H -

Eael 72
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456 SNAKE RIVER BASIN
ENAKE RIVER MAIN BTEM--Contipusd
SNAKE RIVER AT CENTRAL FERRY NEAR POMEROY, WASH,--Continued
Temperaturs (*F) of water, water year October 1956 to September 1957
{Once-daily sment at app y4p.m.7

Day | Ocl. Nov, Dac. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 &0 448 40 38 - - 40 45 62 (] 3 3
2 80 43 40 - - L1 40 45 a2 -] 7% ki
3 82 45 40 38 - 35 40 45 a2 10 T4 ki)
4 81 45 3 3 -- 35 43 45 a2 - - T3
5 80 45 - 3 - L1 43 - 82 70 17 -
] 60 4§ - 3 - 1] 43 43 60 e 4 kt]
7 61 A5 - 38 - 35 43 [H] 60 T2 4 3
8 61 45 40 38 - - - 45 80 mn 75 ==
2 a2 45 40 a8 - 35 43 45 58 72 5 i
10 k] 45 40 - - -] 43 45 L) 73 5 12
1n 5 45 = % - L 493 45 &0 L] - 72
12 50 45 - M - - 43 -= a0 ™ - T2
13 59 45 40 M - - 43 53 0 1% . 2
M| s 4 42 M - » 43 53 o -- - -
15 58 45 42 M - 38 43 - 80 13 % -
1e 58 - 42 = 32 37 43 - - 73 " -
" 58 - 42 M 2 40 - 53 80 12 " -
19 55 = =5 M L H] 40 43 53 80 T2 - 0
19 £l - 42 M - 40 (1] - 62 3 - 10
20 54 - 42 M n 40 45 .- o4 T3 - 7
21 54 - 42 == s 40 - - a e == --
2 - - 40 - - - 45 -—- a3 ™ ™ -
n 50 - 40 - - 40 45 57 - T2 o= 10
2 50 . 40 - i 40 5 58 o 75 - ]
5 51 - - - 35 40 45 60 85 (] - ]
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THE SALMON FISHERIES OF THE COLUMBIA RIVER BASIN.

By MARSHALL McDONALD,
Uhtited States Commissioner of Fish and Fisheries.

U S. ComunssioN OF FISH AND FISHERIES,
Washington, D. C., May 31, 1894.

Hon. Apr.AY E. STEVENSON, -
President of the Senate:

SIRr: In compliance with instructions conveyed in the provisions of the Sundry
Civil Bill, which became a law August 3, 1892, T have the honor to submit & report
of investigations in the Columbia River Basin.

The first of the prov*isions above referred to authorized the expenditure from
the appropriation for inquiry respecting food-fishes of $2,000, or so much thereof as
may be necessary, “In examining the Clarke’s Fork of the Columbm River, with the
view to ascertain the obstructions which prevent the ascent of sulmon up said river’
to the Flathead Lake and adjacent waters.”

The second provision directed an investigabion and report respeenng the advisa-
bility of ‘establishing a fish-hatching station at some sunitable point in the State of
Washington, and appropriated for the same “$1,000, or as much thereof as may be
necessary.”

It was not known whether the failure of the salmon to enter the bla.rka Fork of the
Columbia was due to natural obstractions preventing fleir ascent, or was to be attrib-
uted to the extensive fishing operations prosecuted in she Lower Columbia, or possibly
to. other causes to be disclosed by the proposed investigation. Again, the location of
the hatchery proposed for the State of Washington would be necessarily determined
by our ability to securs an adequate supplw of" spa.wnmg salmon within convenient
distance of the hatechery. '

It appearing probable that the methods o} *haia.rge fisheries pursued in the Lower
Columbia, if permitted to continue, would dFectually intercept the run of salmon to
the headwaters, and thus defeat the object for which the hatchery is proposed, it
was thought proper and expedient to mbhfuhe a gineral investigabion covering the
entire Columbia River Basin, and if conditions were disclosed threatening.disaster
to these valuable and productive fisheries, to hiidg the matter to the atteution of
Congress and the States interested in their prosperity.

The direction of the field investigation was iutrusted to Prof. B. W. Evermann,
assistant in the Division of Inquiry Respecting Fosd-Fishes, whose reportis appended
to and constitntes an integral part of the report of the Commissioner of Fisheries.

3
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4 - INVESTIGATIONS I[N THE COLUMBIA RIVER BASIN.

A very complete stasistical investigntion into the history, methods. apparatns,
present conditions, produet, sad annual value of the salmoun fisheries or the Columbia
bus also been made by Mr. W. A. Wileox, under rhe direction of Dr, H. . Sroith,
assistant in charge of the Division of Statisties and Methods of Ehe Fisberies, the
resnlts of which are embodied aod disenssed in the report which is herewith respect-
fully submitted.

CONDITIONS DETERMINING THE SALMON PRODUCTION OF A RIVER BASIN.

Thers are fundamental conditions determining the sulmon production of a river
basin and the nature and extent of the fishevies which may be maintained withont
overtaxing the prodactive capacity ot the river. All the species of salmon which are
the object of the fisheries are alike uader the constraint of a natural law, which cown-
pels them to enter the fresh waters for the purpose of spawning., Some species ascend
to a relatively short distance above tide water. Others, like the chinook, push their
migrations to the remotest sources of the rivers and tributary streams when not pre-
vented by natural or artificial obstroctions, Where the area of distribution is ¢on-
tracted by the erection of barriers, dwms, or other obstruetions which the salmon can
Dot sarmount, the production of the river is diminished pro tanto, for the reason that
the young salmon remain for some months in the waters in which they are hatched—
they must here find their fond—aund sonsequently the extent of the feeding-grounds
open to them will be the measnre of nature’s ability to repair the waste vccasioned by
ustural casoualties and bhe fishing opecations. If there be no contrackion of the
breeding area by arbificial obstruetions, but, on the other hand, the times, methods,
and apparatus of the Bsheries are such as to intercept or in a large weasnre prevent
the run of salmou into and ap the rivers, then a serivus decline in the fisheries is
inevitable,

It is possible by tish-cultural operations pursned on an adequate scale, by hatehing
and planting the fry in the head waters of the Columbia and itg tributary streams,
to realize the fuil productive capacity of the river, so long as BZgs can be obtained in
sutficient numbers to furnish % basis for the extensive operations required. This
would not be possible, however,_i_f: the tishing operations in the lower river practically
excluded the salmon trom the stréamns to whick it would be necessary to have recourse
to obtain a supply of 8g2gs.  Itis evident, thervefore, that fish-cultural operations can
not be relied upou exclusivel y orchiely to maintain the salmon supply in the Columbia.
The regulation of the times, methods, 1in? apparatus ot the fisheries should be snch
as to assure the largest opporbunity practicable for reproduction under nataral coudi.
tions. Arbificial propagation showtd be iivoked as an aid and not as a substitute for
reproduction under nataral conditions. -.:

THE LIMITS-OF MIGRATION OF SALMON. '

The limits of migrasion of salinon in the Columbia River basin, as determined by
impassable talls in the lurger tributaries of the Columbia and their affluents, is shown
in the accompanying chart, thers being no serions obsbruunions-existing in the main
river within the limits of the United States.

The avea of distribution is approxiwmately 90,000 Square miles. This immense tracg
is drained by innumerable streams ot clear vold water, into which the salmon enter
tor the purpose of spawniug and up which they ascend till their progress is stopperl
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INVESTIGATIONS I[N THE COLUMBIA RIVER BASIN. 3

Ly falls or other obstruckions which they cannot surmount. These waters furnish the
teeding-grounds of the young salnon during their early life, which is speutin the fresh

waters. ‘Their migration seaward does not begin uutil they are at least & year olit and

have attained a length of from 3 to 10 inches. These streams are the nurserics of
the great salmoa fsheries of the lower Colawbia. Trom each goes out every year &
colony, more or less numerous, to gwell the aggregate of young salmon necessary to
repair the waste by natural casualty and by. captare.

The aren of natural distribution. has not as yet been very materially abridged.
Certain streams, such as the Bruneau and the Boise, bave been obstructed by dams
near their mouths, but the vast estent of waters still accessible to salmou and
affording suitable breeding and feeding grounds, indicabtes thab e wust look to other
causes to explain any ascertained Jdeterioration in the salmon fisheries of the Columbia.

DEIGEEA.SE OF SALMON IN THE HEAD WATERS OF THE OOLUMBIA RIVER.

The investigations made by Prof. Evermann and the parties under his direction
astablish conclusively the fact that there has been & very great reduction in the num-
ber vt salmon frequenting the head waters of the Columbia River and its tributaries.
This decrease is more notable in the main river. In the early history of the fishery
salmon were found in thehead waters in marvelous abundauce. According to the
information obtained by Prof. Evermann: :

They were abundaot in the Celumbia River at Kettle Falla as lute as 1878. Since then thers
hos been a great dectesss. ‘They have been scarce sinco 1882, Since 1890 there Luve beeu scarcely
auy ot Kettle Falls. The Meyers Brothers suy that they have besn almost unable to buy auy salmon
For their nwu table trom the Indinns for thres years. Certain Indinns with whom we talked ot Kettle
Falls said salmoa were once very sbundant there, but that very tew are seen now. Other persons
testified to the swme etfect. Essentially the sawme information woas obbained regarding the decreass of
anlmon in other purts of the upper tributaries of the Columbia, viz: wb Spolane, in both the Big nuad
Little Spolsaas rivers, and in the Sooke River and its variona tributaries.

Dr. O. P. Jenkins, au assistant of Prof. Evermaun, makes the tollowing reportin
reference to the Yakima River, Washington: :

‘Che Yakima is the main stresm of the valley. It receives many tributaries, the main ones being
Manistash and Wilson cresks. ‘The river near the city (Ellensburg) is 160 feeb wide, by an averuge
of 10 feet deep, and Hows with o velocity of 1 foot per second. Temperature at 9:15 u. m., August
24, 1893, 60° F'.; water clear. Those acquointed with the tuits state that formerly, up o about 1835,
salmon of thrae or four kinds, inclading the quinnat, ran np the atream & this valley and spawned in
the river in grest numbers; at present very few make their appearance.

There is no reason to doubt—indeed, the fact is beyond question—that the number
of salmou now reaching the bead waters of streams in the Columbia River basin is
insignificant in comparison with the number which some years ago annually visited
and spawned in these waters. It is further appacent that this decrease is not to be
attributed either to the contraction of the aren accessible to them or to changed con-
ditions in the waters which woald deter the salmon from entering them. We musb
look to the great commercial fisheries prosecuted in the lower river for an explanation
of this decrease, which portends inevitable disaster to these fisheries if the conditions

which have brought it about are permitted to continue.

The relations of the decreased number of salmon in the head waters to the devel-
opment of the commercial fisheries is brought out in o very insbructive way by an
analysis of the following able:




6 INVESTIGATIONS IN THE COLUMBIA RIVER BASIYN.

Suwmmary of the salmon-canning industry of the Columbia River from ita avigin to the present time.

TR AL PR, SN T e, AT Om R L A AN MR LB AR Sy

Gross woizht Nwnber of { Avernge Gross weighti Number of | fAvergg |
Yuar. of aulmon | cases Valne. | valne #  Tenr, ol snlmon cages ¢ Valus. , value |
utilized. | packed. POr Cildu, § atilized. packed, | e casn. l
Powmds, | Ponnds. ! o
260, D00 | 25, 750, 001} 550,000 ] $2.475, UuD .50 |
L. 150,000 35, 184, 00 541,300 | 2, 400, 000 1. 30 I
1, 3%. ouo 40,911, 00 529, 100 d, 147, 000 B.zth
, 500, 000 40, 200, 000 620,000 | 2,913,000 L0 8
9, 730, 000 35, 967, 000 3 3 .41 t i
13, 0HY, 000 20, 15, 000 478 | 4
18, 250, 000 5, 000 23, 140, 000 5.7 8
16, 250, boY , 000 . 24,211, Uus U, 25
22, 750, 000 2, 825, 000 e 20, 685, 495 3,34 R
24, 375, 00 2 000 6. 28, 781, 385 §.33 0
20, 250, 000 3 000 5. 50 26, 450, 635 3.62 ¢ i)
24, U0, G0V 2,052, 000 5.40 2,185, 905 5.50 bt
29, 900, 000 2, 300, V00 5.00 , 050, 00O 3.70 i
31, 200, 000 2, 40, 000 5.50 — ;
384, 450, 0UO 530,000 | 2, 630, 000 5.00 Total .| 638,424,515 | 10, 008, 427 590, 029, 790 3.85 '

Canning operations on the Columbia River began in 1866, when 4,000 cases were
packed and sold at an average of $186 per case. As early as 1872 the total pack
reached 250,000 cases, the price per case having declined to $9. Bach succeeding
year operations were extended and reached their culmination in 1583 and 1834, when
upwards of 600,000 cases were Packed each season. From this time on the catch
declined, having reached its lowest point in 1889, the number of cases packed that
seasou being 309,585, or less than half the number of cases pacleed in 1883 and 1884,

Up to 1888, practically the entire pack consisted of the king or chinook salmon,
and the fishing season did not extend beyond the first of Augnst. In 1889 the pacleers ;
began canning bluebacks and steslheads to make up the deficiency in the supply, and i
extended their operations to the first of September. i

DETAILED STATISTICS OF THE SALMON INDUSIRY OF THE COLUMBIA RIVER, 1889-92,

The following series of tables shows, in some detail, the extent of the salmon fis hery
and canning industry of the Columbia River during the years 1889 to 1892, inclusive,
as determined by the inquiries conducted by this Commission. 5

The number of fisbermen and shore employes connected with the salmon industry
in each of the years named is indicated in Table A :

. A.—Tuble showing the number of persons employed in the selmon industry of the Columbia Ricer from R
1889 to 1892,

How sngaged. 1889. | 1800. | 1891. | 182, i
Orugon: .
Fiahermon. ... 1,806 [ 1,648 ) 1,920 o o84
Shorsamen and caunvry employea............ 70 1,028 | Lu57| 1, 1w
Total oot 2476 | 2,712 % 086( 3,104
Whashington: ]
Fisliermaen L85 1,810 1,875 | 1,637
Sboresmen and enonery amployos 304 802 654 T4
TOL 4 et e 21200 12| 2wg| 28 :
Total for river: o .
Flstermen. ..o UL 3,184 | 3,504 | 3740 2
Shoresmun and canuory employes............ Lasdp L0301 L,T11| 10804
Retal.. ooz, 4,805 | 4,324/ 5,015 5, 545
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