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A BIOLOGICAL SURVIY UF STRIALS AnD LALES
Iii THE KLatsATH AND SHASTA RATIONAL FORESTS
OFF C.LIFORIIA

A. C. Taft, Assistant Aquatic Biologist, and

} . . by
|
{ Lec Shapovalov, Temporary Biologist

INTRODUCTIOR

Purposes of the Survey

" In line with similar work carried on in National Forests throughout
the country by the U. S. Bureau of Fisheries during the surmer of 1934,
a8 stream and lake survey party conducted an investigation of the Klamath
‘watershed in Callfornla. The object of the survey was to gather a use-
ful description of the flshlng waters of the Klamath dresinage basin.
The information secured in this work and the data derived from these

‘\j ‘ descriptions will assist in the conservation of the fishes present,
’ ‘ maintenance and improveient of fishing conditions, and the eventual
development of rational stocking and improvement programs.

the

; The &lanath party was similar in its organizaticn end in the scope

! _ of its work to two. other California parties, which surveyed streams and
lakes in. the Slerra and the i;ono and Inyo Mational Torests, in the
Sierra Nevada mountain range. All three partles were under the direc-
tion of Dr. P. R. iieedharn, associate aquatic biologist of the U. S.
Bureau. of Fisheries and director. of the field work of the Callfornla
Trout Investigations. The work of these aund other parties in the

. Unitead : States was made possible by an appropriation from the Public
Works Admlnlstratlon to the U. S. bureau of Fisheries for stream surveys

and 1mprovements.

°ersonneL
Survey work in‘the_Klamathbwatershed was under the direction of
A. C. Taft, assistant aquatic biologist, and fits into the steelhead
studies being carried on cooperatively in California ty the U. S, Bureau
of Fisheries and the California Division of Fish and Gane.

‘ ‘ The personnel of the i{lamath party consisted of leo Shapovalov,
i leader of the party, and ilelshaw Bonham, Peter Doudoroff, and iiitchell
‘ HJanavan, scientific assistents.: ALl -of ‘these men were university—

J) trained biologists, in a position to carry on fisheries work. In addi-
tion to their routlne stream survey duties, these assistants carried on
the following work: Mr. Bonham took an excellent. series of photographs
for the party and also mapped and measured many of the lakes; ilr.
Doudoroff analyzed the stomach contents of ninety-five trout caught in
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various lakes; .ir. [lanavan secured the oherical data for the party.
Jack Trainor, cook and camp assistant, rounded out the personnel of the
party.

Five months were spent in the field by this party, from ilay lst to
September 30th:s ieather conditions limited the time spent in stream
survey work to this period.

Equipment

Tach party was furnished with the necessary scientific equipment to
carry on biological, physical, and chemical investigations of both streams
and lakes. Camping equipment, with the exception of personal goodsand
sleeping bags, was likewise supplied. The men and equipment were trans-
ported from one fleld camp to eanother by means of two Ford V-8 half-ton
trucms.~ o

The'field equipmenﬁ ﬁas'designed and constructed to carry the chemi-

cal glasswarq and other delicate scientific instruments without breakage
on the pack trips made to the more remote sections of the region.

© . Acknowledgments

Grateful acknowledgient is here msde of the valuable aid and informa-
tion given by various .groups and individuals. Thanks are due to many
members of the U. S. Forest Service who gave genercusly of their time,
especially Tom Jones, Supervisor of the illamath Forest; Fred Johnson, of
the Shasta National Forest; District Ranger Dick "illiams for arranging
the.pack trip to the Boulder Lakes; Al Crebbin of the Regional Office,
District Ranger John ¥illiams, and his assistant Clyde Hill, for their
general valuable assistance on a pack trip into the iiarble iits. and for
their information concerning, and measurements of, certain lakes in the
region; and George Scriven, packer on the ilarble iits. trip.

Space does not permit individual acknowledgment to all members of the
California Division of Fish and Game who gave their time, and mention is
nade only of the assistance rendered by ‘‘ardens . J. Harp, Brice Hammack,
and T. ‘F. liiller.. General acknowledguent. is rmade to the various packers
and sportsmen on the :lamath who gZave valuable 1nformat10n concernlng
local fishing conditions.

METHODS

Taklng and necordlnp of Data_,m

Lach survey party member was supplled w1th a metal notebook cover
vwhich contained printed blenks for both streams and lakes. Samples of
these blanks are attached to this report. .
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In addition to their routine work, surveyors were on the lookout
for possible stream improvement, for indicatiéns of natural spawning
and its effectiveness, for possible locations for rearing or holdirg
ponds, and other pertinent informetion concerning local conditions.

The individual methods and apparatus ‘applied to all these and
other phases of the work are described brleflj as each part of the
survey work is taken up in the report.

Stream Data

The smaller streams were generally considered as a unit, while the
larger streams were split up into sections, each section being treated
as if it were an individual stream. One to three stations were estab-
lished on each strean or secticn of stream. “‘hen accessibility, time,
and iuaportance of the stream warranted it, upper, middle, and lower
readings (stations) were -tuken. In the smaller streais generally only
a lower reading was ‘taxen, near the mouth of the stream. 4 lower read—:
ing is probably the most important one in the ilemath streams in which
a run of mlgratory, spawnlnb trout and salmon takes place annually.

The amount- of data teiten at a station also depended souewaat upon’
the importance of the stream.  “uantitative studies of the fish food
present, chemical dats, and ‘seine hauls were taken only in-the larger
streaus. ' o

Irrigation and mining diversions and dans, the great importance
of which in the {laneth watershed is discussed elsehwere in the report,
were thoroughly investigated. “~'hen diversions weére noted or knownof
they were followed to their intaites from the streans, neasurerients made
upon the amount of water being diverted and upon the dam, notes taken -
on the presénce or absence of a fish screen and a fish ladder, their -
dimeasions and effectiveness, and on any fish present in the civersion.

Laxke Data

Al)l of the lakes were considered:as sing.le units. One or more
stations were taken in the open water of the lake. There, as in the
streams, the amount of information varied with® the importance’ of the lake.
In the more important laxes soundings were made, temperatures taken at’
various depths, and quantitative dredge hauls of the food organisms teken.

Locatlon of otreams and Laxes

Throughout this report streans liave been’ located according to the’
range, township, and section in which their mouths occur. In the case of
streans split up into ‘se¢tions, tie lower ends’ of the sections have been
located in the ‘same rianner. Lakes have-been located by the ranie, town—
ship, and section in which their outlets occur. :




- 4 -

Whenever several streams and lakes are ‘listed in thia peport they
are arranged with reference to the main stream in .the list. First the
main stream is considered, or its lowermost section if 1t is split up
into sections, then its flrst tributary proceeding upstream, then any
tributaries of that stream, again proceeding upstream, then the next
tributary of the main stream, and so on.

When one section of the main stream and all its tributaries hev.

been listed the next section of the stream and its tributaries are
up.

NATIONAL FOREST ARTA SURVILYED

Geographic Location

All of the streams and lakes surveyed by .thé party lie within the-
California portion of the drainage basin of the .lamath River and its
tributaries. ' Wext to the Sacramento-San Joaquin, the Klamath is the
largest and most important of California's rivers. It has its origin
in“the high table-lands east of the Cascade mountains in south-central
Oregon. After expanding:'to form the Klamath Lakes (in Oregon) it. cuts
its way through the mountainous region of northern California to enter-
the Pacific Ocean almost midway between the mouths of the Columbia and-
Sacramento Rivers.

~In California the Klamath watershed embraces portions of Siskiyou,
Humboldt, Trinity, and Del Worte Counties. It includes all of. ‘the
KTaemath NMational Forest end portions of the Shasta and Trinity national
forests, as well as some' state, Indian Reservation, and privately owned
land. Due to -lack of time, no survey work was done during the past
sumer in the Trinity Hational Forest. The portion of the Klamath water-
shed lying in the latter forest is confined to a part of the drainage

basin of the Trinity River, the {lamath's largest tributary.

Phys1ography and General Descrlptlon of Vatershed

In speaking of the "Klamath watershed" reference will be made in this
report only to that portion of the drainage basin lying in California.

The Xlamath watershed in general is a mountainous area, well-wooded
with both conifers and deciduous treées and subject to considerable rain-
fall during the wet winter season. This is especially true of those areas
lylng within national forest boundaries, whose- streams for countless years

: have been flne trout and salmon waters.

The upper parts of*' the Klamath watershed receive con51derable ‘SHOW=
fall, which diminishes and is replaced by rain as one proceeds toward the
coast. '
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1,08t of the privately owned land is located in the Shasta end Scott
valleys. It is largely agricultural or ranch land in fairly open, flat
country with less rainfall than the rest of the drainage basin.

Practically all of the irrigable land in these two valleys is now
utilized and as a result of the extensive civersion of water fish life
has suffered more adverse affects than in any other parts of the watershed.
With the exception of these two valleys, the entire area surveyecd lies
within the transition or boreal zones.

The extre:ie lower portion of the illameth also lies outside national
forest boundaries. It, however, lies in the Coast Redwood belt and is
subject to heavy precipitation.

To" STRIAS

o ——a ——— ——

The streams of the lilamath watershed, lixze most California streamns,
are subject to considerable natural fluctuation, due to the existence of
a wet winter season and a dry suwler scason each year. During the past
sumner the strewis as a rule were lower than they had been during the
past decade, so they were seen under circuristances riost adverse to fish
life. -

The streams rise with the beginning of the rainy period, which is
usually in Jeptember or Uctober. They start cropping gradually in the
spring and reach their lowest points in August or sonetiiles September.
The streams of the upper part of the watershed are subject to greater
fluctuaiion than those near the coast. . The ilatter streams, even those
with swmall drainage basins, have a large and nore constant volume.

Unfavorable conditions due to natural low water are greatly accentu-
ated by the operation of diversions for mining, irrigation, power, and
domestic use. .iining and irrigation ditches ere the rost conmon and
create the greatest problen.

Fortunately the larger mining diversions are operated mostly during
the winter, when the damage to fish life is Trobably less than during the
summer months. TFurthermore, the mining ditcies usually flow back into
the stream with but little loss of water and permit some of the fish in
them to reach the stream, except in those cases in which the water passes
through the nozzle of a "giant’ in a hydraulic mine.

The irrigation ditches,unlike those for mining, are operated mostly
during the sprins;, and summer, when either the young steelhead and salmon
and the surviving adult steelhead are on their dowmstream migration to- the
ocean, or the remaining fish are struggling for existence in the drying
streams.

The i{lamath River proper presents a problem in fluctuation all its own.
pDams and power plants are located at Copco, California, some 200 miles above
the mouth of the Klameth, and also above in Oregon.
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These plants let throw h emnounts of water which vary with the "load"
being carried. Under present conditicns ti:ls causes sudden and irregular
fluctuations of the river. At tines these fluctuations come daily while
at other times the amount of water let through is varied only after
several successive days of high or low water.

The section of the ilamath liver immediately belcw Copco Cam is the
one in which the rise and fall of the river is the greatest and most
abrupt. There the .water may drop or rise several feet in the space of
twenty minutes. iiillions of young fish are planted each year in Fall
Creek, which enters the Klemath in this section, and work down into the
imain river. There they are sometimes caught unawares bty the quickly
dropping river and left stranded along its shores.

Great damage, too, is done by the fluctuation to the invertebrate
life; i.e., to the potential fish food. ¢n iiay 26th numbers of roving
bottom organisms such as the young of mayflies and stoneflies were ‘
found dead in areas exposed by low uvater.

" The regulation of the water to a steady flow by the construction
of an equalizing dam below the .Copco power plant would (1) widen the
zone of production of vottom fish food, which at present is limited
to the area covered by low water from Copco, (2) eliminate the strand- ]
ing of young fish and of roving bottom organisms wihich serve as food ’
tfor fish, (O) save some ol the salmon spawning grouands and provide - '
new areas for salmon spawning, and (4) elininate a source oI real danger
to fishermen in the strean.

For a fuller account of diversions and other barriers to fish see
Table I+ and the accompanying discussion ©n pages 44-<0.

liost of the smaller tributaries are short and precipitous, varying
from 3 to 20 miles in length and having an average gradient from routh
to source of .about 50C ft. per mile. In general they are plentifully .
supplied with both pools znd riffles and in their lower courses have i
many gravel beds suitable ror spawning. -any of them have falls which
are high enough to prevent the passage of spawning fish to the upper
reaches. The location and height offalls . has been given in Table 10.
These streams are particuliarly well fitted for the production of large
numbers of small fish and riost of them beconme too shallow to’ squort .
larger fish during the dry summer months.

Temperatures

Jater temperature is generally the rmost important single factor in
limiting the distribution of different kinds of trout. Rainbow trout
have been found to live successfully in temperatures not exceeding E0°F.
This temperature is not necessarily the death point for rainbow trout, .
but rather the upward limit for optimum conditions.
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The highest temperature recorded in the iilamath kiver during the
past summer was 78°F., 100 feet belcw Indian Creek, on July 30. The
greatest temperature obtained in the Trinity River was 74°, the greatest
in the Salmon 74° (77.Z° in lorth Tork Salmon River and 76.%° in South
Tork 3almon River), the highest in the Scott 72°, and the highest in the
Shasta 73°, although in this stream the temperature probably goes much
higher in the sectioun near the mouth. The temperatures of the tribu-
taries of these rivers were practically always. lower than those of the
main streams.

Thus on the single basis of temperature relations practically none
of the streams examined this swmier can.be considered unsuitable for
rainbow-steelhead trout, although some of the streans are too warm for
eastern broox trout, which thrive best in waters which do not attain a
teslperature of over 7:°F. .

It must vbe noted that most streans with surface temperatures ex-
ceeding the "lethal ‘1imit" for trout: have colder pools, which are places
of retreat for ‘trout during hot days.

:Chemical Conditions .

The purpose of the chemical studies was to determine the suitability
of the various waters’ for fish and for fish food organisms and also to
correlate sore of the chemical data with certain physical data such as.
elevations, time of day, water temperatures, etc., and with the richness
of the streams in bottom foods..

Partial or full chemical data were secured at a number of roints on
the {lamath, Trinity, Salmon, Scott, and Shasta rivers and their tribu-
taries. ''hen conditions warranted it and if possitle, "full" chenical
data (oxygen, methyl oranre alkalinity, phenopthalein alkalinity, and
hydrogen ion (»ii) concentration) were secured.

41l chemical determinations were made in the field with portable
equipnent devised for the purpose. At the start of the work the pi out-
fit had not yet arrived and consequently pH readings could not be taken
until June 20th. In September only the . pH was taken in several small
streais.at which little could.ve :gained in the extra t1ne reguired to
taie oxygen and alkalinity readings.

The variations occurring within the limits or the data obtained heave

little significance insofar as an interpretation of any civen stream based

on a sinple readin. is concerned. This.is shown. by the fact that at the

seme station on the i{lamath River (0.l mile below Beaver Creek) four

saJples taken within the spage of four days varied.as follows: Oxygen
from 8.1 to 9.9 p.p.m.; methyl orange alkallnlty frorm 70 to 104; phenoph-
thalein alkalinity from O to 30; and the pH from 7.6 to 8.1. The range
for the entire series of Klamath River sarples (nineteen) was only:
Oxygen 8.0 to 10.4; n.o. alxalinity 63 to 104; phn. alkalinity O to 30;
and pli 7.6 to 8.6.

P
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With such a range of chemical readings it seems unwise to attempt to

. correlate any of the readings with the bottom fodds present in any given
stream.

A range in readings in a-single stream takes place because oxygen,
alxalinities, and the pH are all dependent upon such factors as the time
of day when the reading was taken, .the amount of sunlight, whether it has
rained recently or not, and the number of plants present at a particular
spot. Because of this maze of factors only a very large series of com-
plete chemical samples with complete accompanying data can give us any-
thing like a true picture of any fair-sized stream.

What we can say from our readings is that in the Klamath watershed
as a whole the oxygen and alkalinity of the water are quite 1avorable
to fish life and fish foods. o

Dissolved Oxygen

Thls was reported in parts per million (p.p.m.). Stream samples
were taken at the surface with a Kermerer water sampler.

Providing excessive temperatures do not occur, it is only in streams

chemically polluted (by pulp and paper waste, dairy and municipal sewage, ‘
~.etc.) that oxygen is liable to be deficient and the stream rendered unfit .,

for game fish. In unpolluted streams the water by flowing over rocks and

other natural obstructions frees itself of. carbton dioxide (deadly to fish

if present in sufficient quantities and coupled with low 02),and provides

itself with oxygen (necessary to fish in certain quantities). Since there

is practically no pollution of the above-mentioned type in the illamath

.watershed oxygen values were uniformly good. The highest value obtained

was 11.9 p.p..., at Big Spring one mile below the source, .undoubtedly

due in large part to the oxygenation of the water by the abundance of

aquatic plants present. . - g ‘ ' .

Alkalinity

This was feported as methyl orange alkalinity and phenophthalein
alkalinity in parts per million of calcium carbonate (p.p.m. of Ca COsz).

In general, high alkallnlty readlncs are 1ndlcet1ve of streams rich
in bottom fish foods. In the lamath watershed these alkalinities show
: water favorable to fish life and fish foods and these indications are
:d borne out by the general bottom food observations and collectiouns.

-Theagreatest'm. 0. alkalinity was 262, taken in the Shasta rRiver near
its mouth; the greatest phn. alkalinity 30, taken in the Klamath River 0.l )
- mile below Beaver Creek. ‘High m. o.- alkallnlty is generally 1ndlcat1ve of

- limestone, shale, or marble terraln. S S : - '




Hydrogen Ion Concentration (pii)

This was determined colorimetrically against La ..ctte standards.
All of the streams (and lakes) in the {lamath watershed which were

tested were alkaline in cnaracter. pH readings in the streans varied
from 7.2 in Shovel Creek to 8.6 at several points in the Klanath River.

Food Supnly

No serious food deficiency was found in practically any of the
streams surveyed.

30ttom roods

The bulk of the food of the trout in any stream is usually the food’
produced by the stream bottom, although in some instances over half of
the food has been found to come from the land. Bottom organiams consist
of various molluscs and crustaceans, and the irmature stages of insects
(e.g., mayflies, trueflies, stoneflies, and caddisrfliesj.

The composition of the stream wottom has been found to bear an
important relationship to the amount of food produced ty the stream.
Gravel and rubble bottoris are among the most productive types. Practi-
cally all of the iKlamath watershed streams have bottoms with a goodly
portion of rubble aud gravel. This, together with their chemical nature
and oxygen conditions, which, as we have seen previously in this report,
are favorable to fish foods, may well account for their ample supnly of
bottom foods.

For the purpose of getting sore idea of the relative quantity of
bottom foods produced by the different streams a number of bottom samples
were taken (see Tables 1, 2, and 3). These food samples were taken with
an apparatus which covered just one square foot of the stream bottom with
an attached fine-meshed net into. which the food organisms from that square
foot could be washed and later counted.

Of course, the bottom of any iven strean is not ithe sane throughout
its course and is .therefore not covered by;a.uniform nopulation of bottom
organisms. And so we are not»warran%ed in comparing any one streaa with
any other stream on the basis of single samples or even several samples.

Probably the most important factors in determining the amount and
Kind of bottom food to te found in a given spot are tywe of bottom, velo-
city of current, and depth. Temperature of water, the time of the year,

-and elevation are all factors that affect the stream as a whole. Of

course, it was impossible to get seasonal studies on any stream, so that
a true comparison of the streams or a true picture of any one stream cannot

. be obtained. All we can get is a picture of the "standing crop” in the

stream at the particular spot at which the sample was taken, or at most
of similar spots in that stream. The determination of the relative rich-
ness in bottom foods is a difficult problem in sampling which was mede
more difficult by the small number of samples it was possible to take.



No. Nggg;of~stréam_

Table I - Data on stations at which quantitative foods samples

~were taken from strears in the Klamath watershed. 1934.

Station

Klamath River

1

2

3

4 . . 7" "t o
5 :

6

7

8

9 " ’ 1}
10 v .
11 " "
12 " "
13 1i o
14 " "
15 . v 1t

" 16 Yi i
17 " T
.18 " ]
19 Tow 1
20 " 1
21 H . AL
29 " 1
23 " "
Salmon System

24 Salmon River
25 e
26 N.Fk.Salmon R.
27 it " At 1
28 MNordheimer Cr.

100 yds. below Turwar Cr.

1/3 mi. above Klanath Glen

" mn " " 1"

1/4 mi, below Capell Cr.
1/2 mi. sbove Fine Creek
300 ft. above Weitchpec bridge

1/2 mi. below Red Cap Cr.
1/2 mi. above Pearch Cr.

~1/3 mi. below Ishapish Falls

1/4 mi. below Stanshaw Cr.
100 yds. below Tea Cr.
2.2 mi. above Dillon Cr.

- 50 ft. sbove Vingate Cr.

300 yds. @bove Elk Cr.
Lt Gordon's Ferry
0.8 mi. sbove Ft. Goff Cr.

. At Seiasd highway bridze

100 yds. above 0'Neil Cr.
0.8 mi. &above Hamburg P. O.
500 ft. ebove Scott R.

0.1 mi. below Beaver Cr.
1/2 mi. below Camp Lowe

Lt Tall Cr. bhridge

20 ft. above i.onte Cr.
800-ft. below Horn Cr.

1/4 mi. above Fks.of Salinon
SO0 ft.above Little N. Fork
1/3 mi. above mouth

(Continued on following page)

~ ©Elev. lidth Depth Temp.%F. Type of * i‘ining
Date in ft, in ft. in in. .ir i'ater Bottom Pollution
8/21 5 200°* 24%* 80 73 Rubble &C Hone
8/22 9 200 12 35 73 Rubble 80 lione
" 1" " it 1t " it 1] "

/15 100 100 24 g2 72 Rubtle 60 Hone
8/14 145 140 20 74 78 Rubble 55 None
8/14 175 180 . 18 76 73 Rubble BO HNone
8/7 270 150 18 61 69 Rubble 50 Light
8/7 370 150 15 74 71 Rubble 40 Light
8/6 460 90- - 20 78 71 Boulders 50 None
8/6 615 130 12 £S5 74 Rubble 4C Light
7/31 870 110 18 83 75 Gravel 50 Light
7/31 750 50 30 88 74 Rubble 35 Light
7/31 940 60 24 76 77 Bedrock 50 Light
7/30 1040 100 12 g2 75 Rubble 35 Light
7/3 1120 140 24 85 74 Rubble 60 Light

- 7/35 1208 60 24 72 71 Rubble 5C Light
7/30 1375 80 -24 85 76 Rubble 35 Light

- 7/30 1425 90 10 91 76 Rubble 30 Light
7/3) 152U . 160 6 84 74 Rubble 35 Ilioderste
¢/2  153C 120 24 65 61 Rubble 35 HNone
6/4 1735 €0 12 67 64 Rubble 30 Light
5/30 206U 100 10 63 63 Rubble 40 None
5/30 2320 80 5 65 63 Boulders 50 Honec
/24 550 50 12 75 74 Rubble 20 i.odercte
8/27 1175 45 10 73 70 Rubble 60 iLodercte
8/29 1200 40 6 75 71 Rubble 45 lioderzte
8/29 1975 30 4 88 77 Rubble 50 lModercte
8/28 1100 . 14 4 86 69 Rubble 25 None
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Table 1 - Continued

Zlev. Width Depth Temp.CF. Type of *  Iiining
No. Neme of Stream __ Station or.___Date in ft. in ft. in in. Air Viater _ Bottom Pollution
Scott System
29 Scott River 100 rds. zbove mouth 6/29 1550 28 18 77 62  Rubble 50 Heavy
306 S.Fk.Scott R. 1/10 ai.cbove Boulder Cr. 6/25 3300 15 24 50 56 Rubble 80 Moderzte
31 E.Fk.Scott R. 200 ft. above lule Cr. 6/15 33G0 20 5.5 79 71 Aubble 40 Heavy
32 W i 1] " it 1§} i " Vi it 11 Hl 1" W Vi W o
35 v L - i i i n o = W1 A i I 1 ¥ H :
D4 oW i : 100 ft. above Grouse Cr.hd.bridge 6/15 3500 16 4.5 78 &7 Rubble :.. None
35 T i . N . N . N H . i i il M . 14 it ) 1n " H
36 > “ " . i . m i 1 1 N B . 1N + o ot
Shesta System '
37 Shasta River ..t Copco Diversion Dam 5/23 24C0 27 7 75 70 Xubble 30 slone
{lamath Tributaries
38 Iunter Cr. St bridge on lequy ozd 8/20 S 10 3 o7 63 Grevel 65 vione
39 Bluff Cr. 200 ft.above highway g/11 3C0 60 12 63 59 Rubble 35 lone
40 Dillon Cr, 1/3 mile above mouth 8/2 850 22 g 76 66 Rubble 60 Light !
41 Swillup Cr. 1C0 ft. a“ove iouth 7/31 800 8 6 84 63 Rubtle 35 None =
42 Cleur Cr. v00 ft. below L. Tork 8/2 1000 30 9 70 87 Rubtle 30 None y
4% 'ilk Cr, 100 ft. below ! ciiee Dim ' 7/3 1050 30 1z co 69 liubble 30 None
44 Indian Cr. 0.7 mile zbove mouth 7/6 1080 40 8 70 64 fubble 60 Yoderate
4% Grider Cr. 1/2 mi. above mouth - 7/2 1400 5 ) 81 63 Rubble 40 None
46 Beaver Cr. 1/4 mi. above mouth ' 5/16 1900 , 27 9 62 55 Rubble 40 i.oderate
47 : : £% mouth Dutch Cr. 5/16 2370 40 8 57 o6 Rubble 50 Toderate
A8 t " 25 ft. below " est Fork . 5/17 &700 21 13 69 54 RublLle 40  iioderate

* Refers to domincnt type and percentege of that type found at stution vhere sample was tcken. Camples then-
sclves were usuclly taken in rubtle and gravel riffles in moderate to swift water.

*% 411 widths end depths =t stations on the m2in Klomath River viere talen when the flow was shut down at the
Copeo Power Plant and vary greatly from widths and depths at high weter from Copco. See p. 64 of text for
discussion. i : :
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Teble 2 ~ cuantitative collections of bottoci food orgenisms
from streems in the {lainath wietersned, 1934, HNuwabers besed
on scmples from 1 sq. {t. =reas.”

) ) 0 ©
) w ) ) = 10
= I = @ a, £
= 9] =] fon — | 3 =]
© = o E + T T =F
— [ : Q J = -2 .
3 el = [ o o -
5 Q > = 0 > = o o
— 3 =) R > — ® o
G Ry > — o} Gt G © Ton 0 .
w3 ) —~ o 6t ' = - s 2 2] 4
et — Gt G () + o o FERN =0 — (0] g
., ° kR 0 > = 3 8 0 3P v e ot o
¥x Qo > 3 M e} 3 g g = R (O] © : ®
o £, a i a ] o fd oo kg g A -
No. o . SR =1 T, W A = W = W I~ SN2 U NN -~ N = SO
Klemath River
1 1 25 120
2 6.0.12. = 125 225
3 207 16 40 130
4 35 15. 100
5 215 225 125 2 X
6 1350 - %5 - 20020 2 25 2 o
7 47 - 49 . -84 16 2 - 1 1 x
8 115 ' 75 15C 5] 0 6 x : X
9 24 12C o 36 4 1 X x
10 427 20 39 7 > 4 3 x. . S
11 9. 28 22 |1 4 X X X
12 3. 52 - 33 1 1 zl X
13 17 170 .. VAU 3. 1 1 1
14 g = B4 -7 S ] 17
15 12 . 24 . - - 30 P 4 6 6 20
16 640 = 290 490 2 30 10 c0
17 135 85 120 8 14 4 g2 15 17 X
18 87 46 34 13 22 x 4 x X
19 492 32 - 150 1 Z 1 22 _ 16 . 5
20 24: 20 X 1 X X 24 13
21 230 158 180 X 1 2 24 24 6 - x
22 220 220 2 X 25 25 x 5020 X X
23 330 50. . 9 - «x 35 1 0. 3 17
Salmon tystem ,
L 13 8 9 o 8
25 20C 115- 230 20 - 1¢ 1 .
26 331 108 11¢ 52. 47 o 20
27 2:0 . 50 .30 "2 . Totl o
26 950 110 180 40 S
Scott System = . , v
29 72 - 2% - 16 o & : X X
30 7 59 35 e

(Continued on rfolloring pcge)
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Tgble £ - Continued

e

SO 0 (
W uJ 0, Kl & 3
s ] K ) 2 =¥ ;
@ = = £ 3.0 B o B ?

S i & E % A= ]

5 0 5 o = 2 > 5 2% 5 ]

— (U = © = ~ e~ ] + bi

G £Y N e ~ o G 3] I 1 4

w 2. > —~ 3 6 el = - O 3£ [ 2

Ry o= G £ (V] + o P W = 3 — )] 1] g

o e o g @ - & @ R s ~ & 4

e 9T = 3 o 0 = w 3 3 D s g - 4

i S g (V= o o $5 3 o w. M = A — b

No. ©H emo__ B~ o 15 < o . R A a S S 1
2l 3 20. 1 3 10 i
52 123 2 3 5
L3 3 17 -3 12 i
34 15 45 85 19 5
S 50 140 93 20 20 3
36 15 100 110 10 35 A _Z
Shasts System ' ' !
37 34 by 15 15 x S 95 X E
Klemeth Tributaries ' .
38 25 40 265 5 5
39 157 79 93 33, 40 |
40 11 39 40 27 15 2 4
41 25 21 4 9
42 22 35 80 18 15 r %
43 11 24 23 6 20 3
44 3 12 12 8 4 26
45 56 20 30 14 8 4
46 10 45 5 5 25 x ;
47 Y. 25 10 5 x ‘
48 13 113 x %2 :

- —— v p——————

iV 82 89 120 3 14 i 7 1 75 2 <+
,v. no. orgenisins per 5q. ft. for all szuples = &50

e

* Orgenisms seen but not teken in seamples are inéicated by an X.
“% Numbers scecompenying food counts correstond to station numbers in the

field dsta table, Teble 1.
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Table 3 - Sunmary of 48 quantitative collections of bottom food
organisms in the Klemath wotershed, 1934.

Total No. “er cent
Organisms __Tcken by number __ _
Caddisflyb larvae and-bupae © 3,949 _ 21.6
..ayfly nymphs 3,227 13.2
Truefly larvae énd pup-e 5,747 31.5
Stonefly nymphs 417 | 2.3
.J-.quatic beetles | 678 3.7
Dregonfly and damselfly nymphs 50 ;5 —
..quatic moth lervee and pupae 546 1.9 . N .
Treshwater shrimms 41 .2 '
Sneils 3,599 ' 13.7
Limpets 84 .9
Clams 17 .1
13, 255 -
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Linmitations of the apparatus :ake it possible to take samples only on
certain types of vottom and in limited depths and as a result it is diffi-
cult to obtain a SLullarlty in these conaitions from stream to stream or
even w1th1n the sane strean. -

AS has been noted previously in the report, large areas of the
Jdamath Hiver are subjected to daily fluctuaticn in water level because
of water power development at Copco, in California, and at i{lamath Falls,
in Oregon. This fluctuation limits the pro duction of aquatic fish food
to the lowest stage of the water. Hevertheless, the Klamath hiver nay
with reasonable assurance be said to have a richer fauna Loth in numbers
and weight of organisms per unit asrea end in diversity of kinds of organ-
isms than any of the other streams exanined. The next richest streems
seem to be its large tributaries: the Trinity, 3almon, Scott, and Shasta
rivers, especially in those portions in which there is little silt from
aining. Then come the smaller tributaries of these rivers and of the
{lamath, with the larger tributaries, when unpolluted by mining, generally
richer than the smaller tributaries. It .may be. reaesoned . that. this.is. so
because the larger streais of the general characterof smaller strearss will
offer a wider choice of env1ronnent and will thus prov1de a roothold for
more xlnds of organlsﬂs. : M

The richest all-round sample  secured in the nlamath iiiver was taken
0.8 mile avove Ft. Goff Creek. This sample was first in nunber of caddis-
flies (640), first in the number of mayflies (290), second in truczflies
(490), sixth in stoneflies (2), second in aquatic beetles (50), first in
dregonflies and damselflies (10), and second in aquatic lepidoptera, but
contained no scuds ("freshwater shrimps'), snails, limpets, or clans.

As far as the smaller streais of the ilamesth watershec. are. concerned,
silt caused by mining is as important a factor as any, if not the most
important factor, in determining thé amount of bottom food present. Uith
no mining silt present, the factors mentioned heretofore play doriinant:
roles. That mining silt is’ detrimental to bottom food organisms is borne
out by the following tests. On the afterncon of June 15th two stations
were selected on the Tast Fork of 3cott Ziver, one a short distance-rabove
Grouse Creek, which carries considerable mining silt into the Zast Fork,
and one below Crouse Creek.  i'ith the exception of Grouse Creek-no tribu-
taries enter the Lust Fork bétmeen these stations, the stream has essanti-
ally the same character, and the land bordering the stream vbetween these
two stations is uncultivated. Thus, it seews that the only factor to
change the stream between the two stations would be the entrance of the
5ilt at Crouse Creek. ' S ' '

The riffles on which the quantitative samples were taken at the two
stations were piciked to resemble each.other. Three quantitative samples
were tagen at each station. .

As shown by the follow1nb table there was a marked deciease in.all
the main groups of food organisms. This table shows the numbers' of trout
Tood organisms Der 'square foot collected in the areas polluted and not
polluted by mining 51lt. :
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June 15,1934 AV. per ' Av. per
P, No.l No.2 No.3 Total sa. ft. Ho.l No.2 No.3 Total sc sq. ft.
ilayflies 45 140 100 285. 95 ; 26 28 17 60 20
Trueflies 65 95 110 270 90 : 1 2 -- 3 1
Caddisflies 15 50 15 60 27 : & 1 8 7 2
3eetles 5 30 35 70 23 i 10 6 .12 =28 9
Stoneflies 10 20 10 40 18 33 3 9 . 3
creyfisn - 1 2z 5 1 : 2. - 2 & 1

— s ——— —— -— e et s

Observations in other streawms séem to bear out these tests. In
#errill Creek, a tributary of the Salmon River, the bottom of the lower
portion of the strean is composed largely of coarrse mining silt. This
silt was productlve of almost no food except snails. o ‘

<

Uhenever a series of quantltatlve bottom . samples was taken in one
streail or in a series of 'similar streams durlng the swmer, the average
number of food organisms in the one squafe.foot sarples was always less
in mined areas than in non-mined areas. .

rood from the land

The emount of drift, or terrestrial food, cannot be accounted for
directly. This item is.sometimes of considerable importance, especially
in sheded streaas, typical of the .lamath watershed.

Plankton'

Plankton organisrs.are ‘the very small, free-swimming or suspended

-plants and animals occurring .in water. In.moét of the streams these rninute

organisms are of comparatively little.value to fish as dlrect food, but in .
the {damath River they occur in such vast guantities at certaln times of the
yvear that they probably play a considerable part in the econony of th e fish
through supplying food for the organisms upon which they feed.

' Flshes Present

Apparently every natural condition favorable to the support of a large
fish population prevails in the Klamath viatershed and originally its streanms
are reported to have fairly swarmed with fishes. The number of species is
remarkably small, however, and several of those present consist of anadro-
mous forms (narlne fishes running up rivers to spawn) such as the sturgeon,
salmon, and trout, together with others able to withstand salt water, as the
cottoids and stickleback.
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It is a well-known fact that the Columbia, .lamath, and Zacramento
basins have each a distinctive fluvial 1ish fauna, consisting in many
cases of characteristic species and jenera. Only one stream, the Rogue,
contains a nlamath form (excluding anadro.ious species and those able to
withstand salt water). ilorth of the -Rogue the fluvial species are
representatives of the Columbia fauna, while south of the KXlanath they
belong with the 3acramento. o o

The fishes occurring in the Klamath watershed (in California),
including introduced forms, are given in the following list. 3Both scien-
tific and comnon names are given, also other local cormon names, and
vertinent comients on the life histories of these fishes. The strictly
fluvial fishes (thcse not able to withstand salt water) are the following:

Family CATOSTO..IDAL (Suckers and buffalo fishes)

The {lamath river system, like most of the river systeiis of the
western United Statées, possesses two kinds of sucxkers of the Catostorus
group, a fine-scaled species and a coarse-scaled species. In the ilamath
the coarse-scaled sucxer appears to de a rare for.

1. Catostomus rimiculus. ilanath Fine-scaled. Sucker.
2. Catostomus spyderi. nKlameth Coarse-scaled Sucker.

Family CYPKINIDAL (.:.iniows, chubs, carp,etc.)

~. Apocope klamathensis. Klanath Black riinnow. ‘
4. 3iphateles bicolor. Klamath Lake Chub.
5. Tigona bicolor. Klanath Lax<e ..innow.

Family & IURIDAL (llorned pouts and channel cats)

€. Ameiurus nebulosus. 3quare-tail catfish.
Introduced into Californias in 1874. Coirion in
Lake Dwinnell Reservoir and in tlie Shasta itiver from
the reservoir to the mouth, 2nd in mining dredge holes
along the ijlamath River. Unauthorized names: Bullhead,
Sacramento cat, yellow cat, horned pout.

Fanmily CTNTRARCHIDAE (B3lacik basses and sunfishes)

7. Helioperca incisor. Bluegill sunfish.
Introduced into California about 1890. .Corrion
in Lake DWinnell Reservoir, in the Shasta Hiver from the
reservoir to the mouth, and in mining dredge holes along
the {lamath River. :

Forms able to withstand salt water are the following:
Family COTTID:L (Sculpins)

8+ Cottus asper. Prickly bullhnead.
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9., Cottus klamathensis. ‘"lamath bullhead.
This species, although provably able to withstand
' salt water, has co far been taken in the Klamath water-
shed only in its upper reaches.

ramily GASTERCOSTEIDATD (utlc xlebacks)

10. Gasterosteus aculeatus. Corrion stickleback.

Anadromous Torms are the following:

bamlxy PETRO.YZONIDAL (Lampreys)

11, Lntosphenus trldentdtus. Three-toothed Lamprey.

' The lamprey is not -a true fish and hence is not
closely related to the true eel, although it is often
called. "eel" or "“laaprey eel-."” The true eel is &

Tish but does not occur in California.
The l=mprey may be distinguished from a true rish

-in that iv has no.jaws, the mouth being a suc«ing disc,
no paired.fins, and has seven external gill openings on
each side close:behind the head instead of the single
£1ill opening of a true bony fish.

Lampreys ascend.streams even as fer as the headwatérs.for spawning
purposes. Like Pacific salmon, arter spewning once they di€. 'The young
. are known as ammocoetes and are blinc and toothless, living like vworms in
p% the dirt of the strcam bottoms. Aifter about the end of the third year of
‘ this stage, the lampreys metamorphose into the adult form and cescend to
salt water, from which they ascend rivers to spawn. Occa81oqally they
become landlocked in lakes.

The Brook Lamprey, Lampctra, may also occur in the Klamath River
Family ACIPFNSTERIDAE -(Sturgeons)

12. scipenser acutirostris. Green sturgeon.
13. acipenser trangmontanus. ‘hite . .sturgeon.
‘The range of this : species is from “onterey to
alaska. The White Sturgeon was once abuudant, but
is now quite rare.

Family SALMONIDAE (Salmon and trout)

Several popular misconceptioins exist conceraing certain memdbers of
this family. ©Ohe is that some of the Pacific salmon spawn several times.
The steelhead, which are true trout, may spawn several times vut all of
the salmon (Oncorhynchus) die after their first. spawning.

Another misconception is that the large, hook-nosed salaon called
"dog salmon® by local residents form a distinct species of saimon. They
are simply large rales whose snouts have become hooked and elongated during
the spawning season. This phenomenon takes place to a greater or less
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extent in all the species of salmon and to some extent in the steelhead
trout. There is a-species of saliton known as Dog Saimon (Oncorhynchus
keta) but it occurs-comparatively infrequently in Caiifornia.

“he ”steelhead' is a trout that has come from tie .sea and entered a
river to spawn., It is not a distinct species of tro: ut, but.a sea migrant
of the particular species inhabiting the stream, and in California it
may be either a cut-throat steelhead or a rainbow steelhead. In the
{lamath most of the steelhead are of the ralnbow tyte.

The young of thie steelhead live in fresh water for from one. to three
years.as rainbow or cut-throat trout and then mlgrate %o the ocean, al-
though some individuals appear to remain in the streaa throughout their
lifetime.

The brown: trout and -the eastern brook trout Have becn planted mostly-
in the lakes of the illamath watershed and do not act as anadromous forms.
fdovever, they are species which are able to withstand salt water and in
their native habitat do-enter the ocean and later run up the streams -to
spawn (in-Hova.Scotia, england etc.) and go are here Dlacee in the list .
of -anadromous forms. R

14. Oncorhynchus kisutch. Silver Salmon. o
. ..'Unauthorized namesy Jjack salmon silversides, coho suluon..
l5:-0ncdrhynqyg§_tgggewytscha. ‘Xing Salion. " =
« -~ Unauthorized names: chinook salimon, guinnat salmcn,
- Sacramento River salmon, bolumbla Rlver saimon, spring
salmon. - ' '
16. Salmo clarki. Coast Cut-throat trout.
17. Salmo-irideus. Coast rainbow trout.
i8. oalno farlo + Salmo trutta levensis.  Brown <trout.
“Introduced into Californla, where all representatlves
.are. hybrlds between the ruropean brown trout and the Loch
Leven trout. This crossing accounts ‘for the large varia-
tion in the color pattern and spottlng.’
Unauthorlzed names: German brown trout, European
- brown trout. ‘ A I :
19. Salvelinus fontinélis. Lastern brook trout. Introduced
- into California. e T '

Fishing Intensity and iccessibility

In the streams of the :.lamath watershed the fiszing is almost exclu-
sively for three species of flshes Rainbow-steelhead trout, iing salmon,
and Silver salmon. : g S i e

During the: sprlng and” eerly summer both artlflclal fly anc, bait
fishing is carried on:for the young steelhead and to some extent for young
silver salmon. -‘Then there is somewhat of a lull’ in fishing, followed by
considerable sport trolling 1n the estuary’ of the Klamath for both kinds
of salmon and for- steelhead, in the late sumer and during the autumn,
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48 -the .runs of salmon and steelhead proceed up the river and branch.
out into its tributaries on their spawiing migration, /reat numbers of -
people come long distances to fish for them. In the sport fishing, the
steelhead are caught on artificial flies, salmon egrs, and spinners, while
the salmon are caught mostly on spinners, although en occasional. 51lver
salmon is taken w1th an artificial fly.

In addition to the sport fishing considerable :etting and trapping.is.

carried on by the large Iadian population of the Klemath. ..any salmon and
steelhead are caught by means of various devices, such as gill nets,.

stationary traps-in the rivers, and ho-emade, lonb-hanaled dip nets., ..any.

fish are also speered on the riffles. - ilany of- the-fish caucht by the
Indians are smoked for winter use. <

ealdes, not a little illegal spearlng and netylné is-done by the
white population of the nlamath. : e

1iost of the‘important'streams of the ilamath are accessible at: least-
by trail somewhere along their courses. '.isny of the streams have béen -
opened up to fishing through new roads and trails built c.:1v during the
past few yecars by the U. S. Forest Service with CCC labor.

AltHough a number of strears-are -available:by road ‘or trail the
fishing is not as heavy as- in some other portions of Celifornia for the
reason that the‘iilamath system is rather far removed from large- centers
of population. The nearest- ualllornla city with a population as- great
as 20,000 is Sacramento, aoprox1mately uOO nlles away .,

.ith the new road built during tne'past-sum:er,-only the lower.
portion of the .lanath River frowm ..lamath.Glen to- Pe wan Creek is_net
paralleled by road. sutorobil © roads parallel the Irinity, Salmon, Scott,
and Shasta rivers. Hoads alsoc run up ‘Keceap, Indian, Flk, Seiad,; 1:11l,
Shacileford, Frerich, lorse, Reaver, and Cottonwood creeKs; w:any of these
roads are quite newvand there 1s_cveryfreason to believe thet very soon
the intensity of “the fishing is going to increase, especially along these
new roads, but also in the :llamath watershed generelly:. It is true that
most of the new roads are being built along the ridses between creeks
rather than in the canyons of the creess, thus not- onening up the streams
as much as they might otherwise. [.very prerurztion :zust be made to meet
the denands on the fishing that will take place.

T LAKES

General Character of tae Lacges

f the forty-seven lakes seen, only flve are-over twenty acres in extent.’’
{ Only two are entirely’ art1fic1al. These are: Copco iske, formed by damming
, up & portion of the ¥lamath River, and Lake Dwinnell Heservoir, created by
*dann1ng up a portion-of thé Slasta River. 'They:are also by Tar the largest

/// iiost of the-lakes 1n the nlahath’ watershea are snall, natural lakes.
0




