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A Survey of the Waters of the South Umpqua Ranger District 
Umpqua National Forest 

By 

A. R. Roth, 
Junior Biologist 

INTRODUCTION 

Purpose of Survey 

The objectives of the present s-qrvey of the upper waters of the 
South Fork of the Umpqua River were to: (1) develop practical and 
scientifically sound stocking policies; (2) determine the need for stream 
and lake improvements; and (3) obtain facts to assist in the settlement 
of the controversy with regard to the South Umpqua Falls. There has been, 
continua.! demand by sportsmen that tho South Umpqua Falls be supplied 
with fish ladders to pormit safe o.scent of sea-run species to spawning 
grounds above tho falls. Study of this problem was undertaken as a 
definite po.rt of tho surv•.JY work described herein. 

The str,:nun and lo.ke survey work was ini tio.tod by tho Forest 
Service in cooperation ·with tlrn U. S. Bureau of Fisheries during the 
summer of 193'1. Emphasis was J?lacod on the detailed studios relating 
to the physical and biological factors upon which it would be possible 
to recommend o.doquato stocking policies. No study of chomico.l condi­
tions whatsoever was made for two r eas ons, first, lo.ck of equipment 
prevented making gas analys es and, second, such studies s eemed unnecess­
ary by reason of the fact that the re is no pollution present in the 
stremns surveyed and all of them are well aerated, clenn, rapid flowing 
mountain streams. Chemical conditions as shown by general observations 
werec:quito suitable and it is only whore natural or o.rtificio.l pollutants 
occur in groat o.bundance tho.t chemical analyses would aid in determin­
ing tho bo.sic effects of same on tho fishes and their food organisms 
present in streams. 

Clos e measurement of such biologica l fac to rs as food, species 
of fish present and the ir abundance, predators o..nd parasites, otc., 
were mo.de and gathered along with in:formn.t ion on such physical fact ors 
as t empe ratures, ro.te o.nd volume of flow, type of bottom, o.nd other 
conditions. In the recornmendo.tions given u:t the end of this report, 
every bit of factual infonno.t ion obto.ined ho.s been brought to focus 
on the mo.in problem o.t hand. 

Personne l 

The personnel of the South Umpqun LQke 811.d Strec® Survey consisted 
of Junior Biologist Ji.. R. Roth, l eader; Clc~ybourn Dean, Junior Teclu1ici ::m; 
o.nd from three to five CCC ass isto.nt s . 
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Time in Field 

Field ·work wo.s started on July 7, 1937 , a.nd continued until 
September 17, 1937, but vvo..s interrupted for o. period of 3 weeks by 
fire conditions in the o.reo.. Tho mc;in stream (S,outh Umpqua River) 
was accessible by co.r, while o.11 tributaries were reached by tro.il or 
by wo.ding up the stream. The l akes were reached b;y tro.il. The bo.se 
camp was loc o.t ed at the South Umpquo. CCC Camp, with side camps loc o.ted 
o.t strategic points. Po.ck trips were mo.de to severa l of the remote areas. 

Acknowledgments 

The writer wishes to express his appreciation of the o.ssistMco 
rendered by mo.ny people who ho.ve greo.tly aided in co.rrying out this 
survey. Spocio.l credit is due Mr. V. V. Harpham, Supervisor of tho 
Umpquo. ND.tional Forest, ru1d his staff; Dr. Po.ul R. _Noodhrun of the 
U.S.Bureau of Fisheries, and Hr. E.P.Cliff, of tho Regiono.l Office, 
U .s .Forest Service, who directed tho work; Disti~ict Ranger A. E. 
Berry, and Forest Gua rd Earl Duncan of Fish Lnke. 

Thnnks c.re r ond0 r e d to tho following pe rs ons for o.ssista.nco in 
identification of aquatic ,'.; rgf'.n imns collected: D~. M. E .Peck, Will­
amette Univ0rsi ty, aqun.tic plc.nts; Profesr.rnr Trevor Kincaid, University 
of Washington, cn.1.str>.000.ns ond mo luscs; Dr. George M. Mye rs, Sto.nford 
University, fishes; and Dr . F. F. Fish, U. S. Bureau of Fisheries, 
Seattle, fish pa.ro.sites. Help rendorod from time to time in tho cours e 
of the survey by tho Oregon Ge.me Commissi on is also appreciated. 

General Description of Arco. 

The Umpquo. No.tiono.l Forest is bounded on tho south by tho Rogue 
River National Forest and Cro.ter Lake National Po.rk; on the cast by tho 
Deschutes National Forest, ru1.d on the north by the Yiillrunette National 
Forest. To the west lios th0 l arge and. fertile Umpquo. Valley. Tho 
Casco.de Mountain range bounds the octstern edge of the foros t. Tho South 
Umpqua River tmd its tri butc.ries drain some 652 squc.re miles of mountctin-
ous territory in tho southern po.rt of tho Umpqua National Forest. It 
flows west into the mo.in Umpquo. River near Roseburg, which in turn 
flows o.bout 80 miles through the Coast Range mountains before emptying 
into the Pacific Ocean o.t ·winchester Bay. 

The South Umpqun. River has its origin o.t e l evations ro.nging 
around 6,000 feet. Tho greeter pc'. rt of tho v,2.tershe;d is broken up by 
rocky ca.nyons which are clothed nith fine stnnds of Douglas fir, pine, 
cedar and hemlock, F'orcst fires hc.ve burned over some 7,000 o.cres, 
but those are rapidly being r o stockod ,vi th excellent stands of repro­
duction. Bedrock is very close to tho surfn.co over the entire o.roc. 
which results in heavy o.nd rapid runoff o.ftor 02.rly spring rains. 
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Deep snows cover the hi t~he r e levations duri:ng the early spring but 
soon melt away, causing the -·sprin'g freshets. · !)uring t he middle 
and late summer the entire: so~rce of water is ' ~rom springs. 

Within the national 'forest · approximately f'orty miles of 
roads parallel the South Umpqua Rive r and Elk Creek,' one of its 
important tributaries. Paralleling the tributaries ~re some 315 
miles of secondary trails and 213 1niles of way t'rails that l e ad t o 
some 22 lookout and guard stations, lakes, and other points of 
interest in the district, Excellent campgrounds are locate d at 
various points of interest along both roads n.nd trai l s. Fishermen, 
hl\nters, campers and visitors · find secluded retreats throughout this 
watershed during the summe r se a son. Excellent fishin~; for r es i dent 
cutthroat and rainbow trout is had in the tributari es of the South 
Umpqua. Steelheud and Chinook s o.lmon run into .the strorun from the 
ocean offe ring considerable s port to angle rs. Steolhoad run mostly 
in winter and spring while the principal s a ln1on r un is in l ate 
spring nnd summer. Above Tiller t he r e are o.pproximate l y 170 miles 
of streo.m av a ilab l e to n.ng l ers. 

Seve ral exc e llent l akes o.ro fo rn1d in the district, the 
l argest n.nd mos t importo.nt of which is Fish Lake. 'l'his beo.utiful 
lnke, cove ring approximo.te J.y 90 acres, lie s in a rugge d o.ren. r$ache d 
only by tra.il. It is stocked with rainbow D.nd eastern brook trout. 
Unexce lled fishing mny be h o.d in this l ake throughout the sc cLson . 
Next in importance is Buckeye Lo.lee, lying throe mile s southwe st of 
Fish Lnke. This l ake covers L1pp:iroxm.ately fift een acres nnd h n.s 
also been stocked with rainbow o.nd oa."s t on1 brook trout. Cliff Lake , 
having an area of seven acre s, h o.s not yet b,Jon stocked. 

Methods of Procedure 

The Bu!l:l'eo.u of Fishe rie s 11 Instructions for Strcn.m and Lc"ko 
Survey Work" prepared by Dr . A. S. Hnzzard wore follov,red wi th n f ew 
slight modificc,tions in mo..king this survey. Field e quipment nocosso.ry 
for the exo.minat i on of both l o.kes n.nd Gtroo.ms, l alrn o.nd str oc.m survey 
sheets , fi sh collection forms cu1d se c.l e sor,1p l o books we r e furnished 
by tho Bure au of Fisheries. Specimen bott l es , l ctbo ls, prese rvo.tiv os , 
c omping equipment ond tro.nsportat i on f o.c ili tics wore provided by 
tho Forest Se rvice. Moo.suromont s of n.11 fish wore mCLdo from the 
tip of the snout to tho base of the ca.udo.l fin. This is c o.lle d 
"standard l en gth11 (S.L.). Totd l en gths (T.L.) fr om tho tip of the 
snout to the fork of tho tn.i l o. r o not r e c orded in thi s r eport. 

A further discussion of methods a ppoc.rs und :::,r tho vo.rious 
s e ctions to which they pe rta i n. 



SOUTH UMFQUA RIVER .AND TRIBUTARIES 

: The South Umpqua , Rivor o.nd its tributaries wore divided 
into sections, depending on the length, size, and number of 
tributnries and importance of ench. The sections were designated 
by number and nn attempt wns made to study ench ns n distinct 
ecological unit. Seven main sections were cstnblishod in tho river 
between Tiller a.nd ·Crunp Comfort. Eo.ch section was in turn divided 
into three stations. Tho tributaries are listed o.s supplemontnry 
sections of the me.in stream o.nd o.re numbered 8 to 31 for corrvonionce. 
These supplementary sections were divided into from one to throe 
stations each. The accompanying mo.p of the watershed shows all 
sections and supplementary sections, the beginning and end of each 
being marked with nn X. The approximate length of ench station vva.s 
taken from mnps, from speedometer readings, by actually chaining 
the distance, or by ostimntos. A complete description of the sections 
Md stations is given in Table 1. 
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Physical Characteristics 

Width., Depth, Ve.loci ty and Volume 

The average width, depth, velocity and volume of each section of 
the South Umpqua and its. tributaries are summarized in Table 2. 

. . 

The average width of each section was obtained from six to twelve 
measurements taken in both narrow and wide places throughout the section. 
The average depths were obtained from numerous soundings taken across 
representative riffles. in each section. These varied from a few inches 
de ep in some tributaries. to over two fe et deep in the South .Umpqua River 
near Tiller • 

. The velocity was found to fluctuate widely in various. parts of 
each section. Where cur.rent was slight and the flow less than 1/2 foot 
per s e cond, the velocity was considered sluggish. Velocity .from 1/2 to 
2 feet per second was considered moderate •. A flow .of from 2 to 6 feet 
per second was considered rapid, and wh ere greater than 6 feet per sec­
ond, it was classed · as b.oing of torrential nature. Due to the many · · 
pools in the torrential p.reas., th"' South Umpqua dra.inage pro:vides ex­
cellent shelter for nati:ve species of fish •. 

Th e average volurr1e of flow is th e mean of from 6 to 12 readini_; :J 
taken ·.in each socticll'.l~ . ' Volumes are expres.sed in cubic f eet per sec-
ond or gallons per 'ini:nut.e. Due to the sinking of water in many sections., 
volume.s ·were found fo . fluctuate a great deal • .. The wat er s of, the entire 
South. Umpq.ua: waters·hed ar.e. subject to sudden spring. freshets. that in_; 
Croasci~·the ·volume· Tro:iii ·ro to 20 tim.e s tho . summer voJ.ume • . Be.cause of the 
riearrioss •:of 'be~ro~k·to ·the · surface a:rid the .ste e.p:nos.s . of the hills, the 
precipitation ":riiii's "of':f. fo a ·very. short tini.c.. . Inn.sinuch· as there were very 
few u. s. G. s. _maps of this area., the gradient was expressed as slight., 
moderate., . or sl';eep·~-- depending . on ·the a,rnriige per . secticiri • . 

Tab l e 2.;...-Average width, depth., velocity and volume of sections of the 
... Soutfi Umpqua River and its tributaries. . 

Le~gthl Average Average A verago i fJradia.n..t 
·Section ::1.n Width Depth Average Volume* I per .. Date 
Number Miles in feet in f eet Velocity C.F.S. i Section, · (.1937) 

I 

1 86.2 445 . 7 
I i 

5.0 2 . 1 Slow Slight . 7-20 
2 6.0 68.2 1.5 Slow 113.8 Slight 7-21 
3 2.2 51.8 1.3 Slow 124.3 Slight 7-22 
4 4.5 50.1 1.2 Moderate 9b.4 Slight 7-23 · 
5 ' 

1.0 34.3 1.2 Moderate 58.l Moderate . 8-24 
6 3.5 3:;5. 0 1.0 Moderate 55.2 Modero.te ·. 8-25 
7 ' 

3.0 30.0 1.1 : 1.8 52 . 2 Moderate . 8-26 

-7-



Length! Average i Aver~gej _ _ /. Average; 
Section in I Width :! Depth 1 Ave r a~e ! Volume* 

1 

G:ra.diont 
per Db.te 

i--N_um_b_e_r __ :rv_-r_i_l _e_s 4i _i_· n_f_e_e_t __ i_n_f_e~ .. :V e ~o c J. ty I C ~ F • S • I 
Tributa. i e s: i I r I 

Secti_o_n_· ........ ('"""15)37) 

i-8.,,...---+--6,......_o__,,
1

_ 12. 1 i . 5 Modoro. te j 7. 9 ! 
9 6. 0 15. 0 • 6 · Moderate-1-9-.""'2 _ __ -+i-. - M-o~d-e -ra-t-e-+-s=--~3~-

Mode rate 8-2. 

10 6.5 10.1 .b Moderate! 6.4 I Mode rate 8-10 
11 2. 5 2. 3 .l.j. ,

1 
Mode rate I 228.4 I Mode r a t e . 5.;.zy.-; 

, j I 

; I g. P• in.• i 

12 3. 0 12. 3 .4 I Moderate 6.1 ·-i-1 Mode rate- 8-11 
13 5.0 8.5 . 9 ! Mode rate-;··-4.7 Mod0rate 5:.17 
14 5.0 2b.b .9 I Mode ra.te : 7.7 ; "ivr_o __ d_e_r-at_.e--1-...,8,,....-""""1""""9,----1. -

~----.....;...---1---,--,,---t----=--...------.----=,=-,.-=--+----,-,,..---,--,.f-~~--
15 1.0 3.2 · .3 · 

1 
Mode r a t e : 23b.3 i Modera t e 8-18 l 

I g.p. m.• I . 
1-=l..,..b--+--b.,.--. 0-::-+---=1""'0""'" .• -=3:-.-i-,.--,.-• ..,..6""7-+-

1
: - i=-=_~-o d..,..e_r_a--t:--e ·: 10. 3 ! Mod c rate 8-30 

17 - 2. 0 10. 1 ! • 6 r 2 ~b---··-.,_: - -=7,.....-=3=2__._ ___ M_o..,..d_o_ra_t.,...e--i-"""8"""-"""2=7=--__, 
1--=-1=5---1--.,,..b:o 13.0 I l.:l i Rapid ; -lb·.7 l Ste s p 7-16 
~19~--l---9-.~0--1--=24,_. • ..,,.o--+

1

1--."""17=--1--·Rapid to : 38. 6 ! Ste e p to 8-31 
: i I mod e rate ; / mod e r a t o 

20 · 2.0 ' 5.tl , .4 , Rapid ! 5.03 , ! Stee p · 7-15 
· 21 • 25-·•----=2"'".-5-... 

1
! --.~5-_,_i _M_o=-d-0-ra_t_e_"' .... , -....;;1-.·-2--1--M-o~d-0=-r-a-t-e"""' -7=--1,...;5;,,....---.! 

22 .15 2.0 i ·.3 ! Moderc.te ! · 1.2 : Mode rate 7-15 
23 .. .17 2.5 . 5 : Mode ra.t e ; 1 . 8 ! Ifodorate · 7-15 · ! 

10 .iO 14.2 . b2 , Mod e ra.t o i 7.b ; · Mod e rate 9-1 I 

25 4.0 28.1 1.2 ! Mode rate I 43.4 ' i M6der'ate ' s:.:. 12· 
1--,,,.:;.----1----:=---,,---l---...,,...,,---,=,--f,------=,---l-------,---t----,-,....,,,.--~-,-,.--,-.-+-,-=--=-=:--,-,t 

26 5.0 10.7 -.58 j Slow to ' b.2 I Mod erate I 9;..13 :·! 
rapid 1 • · · , • ~ 1 • i 

i--,,,2=7---1----=9,.....-=o--1---2""'!4-• ....,6----=-1-• ..,..0-... _-N-io-'""d,...e_r_a_t_e..,.i __,3,,...0-.-6--+--j , Mo dora t e ' · 9-11 

28 4.0 19. 4 ! . Sb Rapid to l 13 .9 I Mod ur a te I 9-10 
I ' mode rate i i to ste 0p·! · 

l--:,,2""'9:---+---"""s-. 0,,,--..,..! - -,1""'5=-...... 3.--+-,_ --."""""' tl5--,.: - _,..,M,...o..,..d-e r_a_t,_o-· +-: ---1,-,,3"""."""'9,---+!--,,lY[od e r a t O T"""'9,...._=9--1 
,__,,3"""0~---=2-. o= -+-J --=1"'=0,__ ...... 4---1!--=1·-. 5=7~+-,! -lV..,..Io_d,...e-, r-a~t-o-, ,--.;.,-. b.=3-..;..: _N_io_d~e_r_a_t_e __ , -1, -9,..._~7.------1 

31 1 3.0 , 10.b i .33 l Mode rate . 4.2 Mode rate ;1--..9,...._=7----1 
---·-----"----------~ 

*Given i n cubic f e et p e r s e cond unl e ss ·sp ocifico..lly s h o,m in gallons p or · 
minute ( g .p.m.). 

Bottom Type s 

D:ue to the great· .~ount of bcdro.ck and tho numb ur of -stee p canyons 
throughout th is a1~ oa, thoro is a pre dominance _ of, rubble _ in a -11 streams. 
An abundance of gr:q.v:ol which provides exce l-l ent spawning conditions, and 
some s a.:r;id yvoro a l so found in "tho r iffles b elow poo l'S ~ 

,t . . _ 

- 8-



Shade 

Tho following t erms h:wo boon used to dcsigno.to the types of shude 
existing on the stre;OJ11s throughout this o.reo.: oxposed, no shado; semi­
exposed.,not more than a third of the water shaded; arboreal, tall timber 
along banks, shading most of the stream; low brush., overhanging trees 
and brush, heavily shading entire stream and making fishing somewhat 
difficult. 

Due to extreme width, the lower sections of the South Umpqua 
River near Tiller are almost entirely exposed. The upper section of the 
main stream and most of the tributaries are heavily shaded and hence 
classed as arboreal or low brush, which makes angling rather difficult. 
However ., these conditions provide lower water temperatures, protection 
for fish, and a plentiful supply of terrestrial foods . 

Riffles 

One of the primary r ea sons for the pJentifu l food supply exist­
ing in the South Umpqua River and its tributaries is the large number 
of riffle areas throughout the entire system. 

Color and Turbidity 

The waters of th is area are very cl0ar and fr ee from sediment 
except after heavy rains or during ear ly spring freshets. 

Pools 

In the lower stretches of the South Umpqua River, pools are of 
good size but are few and far between. In the upper sections many of 
the tributaries contain from 20 to 100 pools per mile . 

The pools are classified as to size , type ., and frequency as 
follows: 

Size - s 
1 -
2 
3 -

Good - 2 times width of stream. 
Fair - Equal to width of stream. 
Poor - Le ss than width of stream. 

Type - T 
1 - Good - Deep, shelter ed, boulders. 
2 - Fair - . Shul low., open, huge rocks. 
3 - Poor - Shallow, open, bedrock. 

Frequency - F 
1 - Good - Continuous. 
2 Fair - Clooe . st1-cc ession. 
3 - Poor - Few. 

-9-



Tab l 0 3 smnmarizes the data coll ect ed on types of bottom, shade, 
riff l es, and sizo, type and fr'1qu oncy of pools. 

Table 3,-- Physical features of the South Umpqua River and its tributaries 
showing types of bottom., shade, riffle s., o.nd pool conditions. 

i ' 
Types I l 

I I jSection of I 1Nurnber Bottom Shade Riffles Pools ! ·-- ! 

1 Bedrock~ I 

rubble Semi-exp. Short., deep Sl T2 F2 
2 Rubble Semi- a.rb. Short , shallow Sl T2 F2 
3 Gravel, i 

rubble Semi-arb. Short, na rrow Sl Tl FJ 
Li. Gravel., I rubble Arborea.l 

'· 
Short., shallow Sl Tl FJ 

5 Gra.vol, ! 
bedrock., i Long , shallow I 

! 

F~ boulders Somi-a.rb . Short, deep S2 T2 
6 Gra.vol, I l I 

bedrock., ! Long., shallow ! 
rubble Somi-a.rb . Short, deep Sl T2 F2 

7 Rubble, Arboreal, i 

gro..vol somi-a rb, i Long, shallow Sl T2 F2 

I 
Tributari~s : 

I 
8 ! Grave l , -

F~ ! bedrock Arborno.l Narrow., deep Sl Tl 
9 Gravel., . I 

bedrock Low brush Short., deep 
s~ 10 Gravel, Low brush., s·hort, deep 

bedrock arboreal 
I 

Long, deep Sl Tl F~I 
11 Sand ., 

silt, Partly open, Short, shaliow j 
,! 

bedrock arboreal Long., shallow Sl Tl F~ 
12 

Rubb l e, 
l 

Short, rapid 
gravel Arboreal j Long, shctllow Sl Tl F 

13 Gravel, · 
bedrock, Short., deep 
rubble Arboreal : Long, dce·p Sl T2 F2 

14 I Gravel, 
i bedrock, : Short, de ,ep ! 
I rubb l e Arboreal Long, shal low Sl Tl Fl~ 

15 i Short, deep I 

Gravel Arboreal ; Long, shallow i Sl Tl F2! 

-10-
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Table 3 (Continued) 

! Typos 
Section of 
Number Bottom Sho.de Riffl e s Pools 

16 Boulders., Long., shallow 
gravel Arboreal Short., deep Sl Tl Fl 

17 Gravel., 
boulders Arboreal Long ., shallow Sl Tl F'2 

18 Gravel, 
Tl F31 rubble Arboreal Long, sha llow Sl 

19 Gravel., Low brush ., i 
rubble arboreal Long., shallow Sl Tl E2j 

20 Gravel, 
rubble Low brush Short ., deep Sl Tl Fl 

21 Gravel, 
rubble Low brush Long, shallow Sl Tl Fl 

22 Sand, 
gravel Low brush Long, shallow Sl Tl Fl 

23 Sand, 
gravol Low brush Long, shallow Sl Tl Fl 

24 Grav0l, 
rubble Semi-exp. 

. 
Long., sh:::,llow Sl Tl Fl 

25 Gro.vel., 
rubble Arborual Long, shallow Sl Tl F2 

26 Grn.vol, 
silt Low brush, 
rubble arborec,l Long, shallow Sl Tl Fl 

27 Grn.vel, 
rubble Arboreal Long, shn.l low Sl Tl F2 

28 Grn.vol, 
rubble Low brush Long, sha llow Sl Tl Fl 

29 Gravel, Low brush, 
Sl Tl F11 rubble o.rborea.1 Long, sho.l low 

30 Gravel, 
rubble · Low brush Long, shallow S2 T2 F2 

! 31 Gravel, 
I rubble I Low brush Long, sho. llow Sl Tl Fl 

Tempero.tures 

Because of the sluggish flow Qnd predominance of sho. llow, exposed 
water tempero.ture s in tho lower sections of the main stroo.m wore rather 
high. The wo.tors of most of tho tributo.ries were cold. The maximum 
water tempern.turo of the area. wu.s 75° F. (Section l); the minimum, ~o 
F. (Section 22). The moa.n water t emperatur e for the entire watershed vm s 
57.6° F. 

- 11-



i 

It is a well known fact that water temperatures affect the growth, 
size, and reproduction of fish. Since most of the tributaries in this 
area originate in springs, the water is very cold, causing a slow growth. 
The water and air temperatures recorded throughout the season are tabulat­
ed in Table 4. 

Table 4--Temperature record, South Umpqua River 
and tributaries, 1937. 

i 

1
sect. I Date I Temperatures 

1 No. Station 1937 Hour Sky .l\.ir -OF I Water OF 
I lower 7-20 11 AM c;i.ear 80 70 
' 1 middle 7-20 1 :35PM clear -86 73 

upper 7- 20 2:35PM clear 79 75 
lower 7-21 9:30AM clear 04 o4 

2 middle 7-21 11 AM clear 74 04 
upper 7-21 2 PM clear 85 64 
lower 7-22 9:15AM clear o7 oO 

3 middle 7-22 10:30AM clear 72 6u 
upper 7-22 1:30PM clear 85 64 
lower 7-23 9:30AM clear 69 62 

4 middle 7-2j 11:30AM clear 72 o4 
upper 7-23 1:30PM clear eb 66 
lower 8-24 9 AM clear 52 55 

5 middle e-24 11 AM clear 04 57 
upper 8-24 12 Noon clear 72 61 
lower e-25 1 PM clear 73 ol 

b middle 8-25 10:15AM clear -61 5b 
upper e-25 5:30AM clear 51 54 

: lower B-26 2:lSPM clear e5 6u 
7 middle e-26 11 AM clear 65 57 

upper B-cb 8:40AM clear 56 55 

)Tribu1 a.ries ' . - I 

lower 8-2 4 PM clear 72 I 59 
8 middle B-2 ·· 1 :30PM clear 76 59 

upper I 8-2 10:30AM clear 63 52 
lower 8-3 2 PM clear 62 73 

9 middle e-3 3 PM clear 59 73 
upper 8-3 12:30PM clear 56 74 
lower e-10 9 AM P. c. 67 61 

10 middle 8-10 3 PM P. c. 79 67 
upper e-10 11 AM P. c. 72 i 60 
lower 8-23 3 PM P. c. 65 58 

J.l middle 8-23 2:30PM P. c. 64 I 56 
upper 8-23 12:30PM P. c. 61 ' 50 
lower e-11 2:30PM P. c. i 81 ! 62 
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Table 4 (Continued) 
l 
·sect. ' ! Date t I Temperatures 

I 

1937 Hour i Sky Air OF Water OF No. ;station ' 
12 middle I 8-11 I 12 Noon ! p. c. i 76 60 

I I upper I 8- 11 10:30AM i P. c. I 72 59 
I lower 

' 
8-17 2 PM i clear 80 58 

I 13 I middle l 8-17 12 Noon clear 77 58 
I upper ! 8-17 11 AM clear 69 55 

I 1 lower I 8-19 1 PM clear I 77 61 ; 

• : 14 i middle 8-19 12 :30PM clear 71 57 
! upper 8-19 10 AM clear 59 54 
I : lmvor 8-18 11 AM cle.ar 72 56 

I 

15 middle i tl-18 1 PM I clear 81 57 
I , upper 8-ltl 3 PM ! clear 75 b0 

i lower tl-30 3 PM I cloudy 1 57 50 
lb i middle l:l-30 1 PM : cloudy 58 I 50 

! upper 8-30 10 AM : cloudy ; 53 48 
! lower i tl-27 li :30.AM I cloudy 1 bl 52 I 

17 ' middle 8-27 10:45AM i cloudy 59 50 
i upper I l:l-27 10 AM cloudy 57 50 
i lower 7- 16 3:30PM ' clear 78 64 I i 

18 ! middle 7-16 I 2 PM ! clear 79 b8 ·r~-- clear 62 66 upper 7-1 9 Aivl I : 
! lower i 8-31 3: 15PM i cloudy : 57 50 

19 I middle i 8-31 12:45PM I cloudy i 55 49 
I upper : 8-5r--16' AM I cloudy 54 48 

lower 7-15 1 :1+5PM clear - I 74 48 
20 middle 7-15 10 AM I clear 57 46 

upper 7-15 9 Al\1 clear 49 4b 
21 lower 7-15 12 All[ clear 61:l 44 
cc i lower 7- 15 2 PM clear 68 44 
c_? lower 7-15 4 PM clear b7 4b 

I lower 9-1 9 AM s-c1. 57 56 
2lt I middle 9-1 11 AM s-c1. 62 · 58 

! upper 9-1 12:30PM s-c1 . 74 58 
! lower 8-12 8 :30.Al.\1 P. c . 70 66 

2.5 ! middle 8-12 11:30AM clear 78 68 
upper 8-12 1 PM clear ! 80 b0 
lower 9-13 4 PM clear l 70 60 

26 middle 9-13 2:45PM clear 83 65 
upper 9-13 10:30AM i clear b9 56 
lower 9-11 1:45PM cloar 70 61 

27 middle 9-11 10:45PM cloudy b9 59 
upper 9-11 i 1 :30PM P-Cl. 75 59 i lower 9-10 I 10 :45AM clear b2 51 I 

28 middle 9-10 12:45PM clear 63 52 I 
i I' 

upper 9-10 ! 3 PM clear i 65 52 I 

lower 9-9 ·, 1:30PM 
' 

P-Cl. . ' 70 56 
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Table 4 (Continued) 

Sect . Da.to I . ·• Temperature s 
No. Station 1937 H_our · ·. ·'.- Bky ··. .. ..... ··A±r up Wo:ter . .or-

29 Middle 9-9 lla.m. P-Cl. '. '' 61 52 ' 
' ' . . 

Upper 9-9 3 p .m. P-Cl . . 64 53 
Lower 9-7 < 12 P-:-Cl. 64 50 

30 Middle 9-7 lJ. a •Iil• P- Cl. 60 50 
" 

Upper 9-7 9 Q:~~lf:•_ .. P'."'.Cl. 5-2 50 . ' 

Lower 9-7 4:_30 p .m. P-Cl .• 56 52 
31 Middle 9-7 3:30 .P•I,ll• P-Cl. ·59 ,, 52 -

Uppe r 9- 7 2 :45 p .m. P-Cl. 59 51 

- .. Bio'iogical Cho.ra.ctoristics 

Pla.nts 

Algae arc coin..mon ·. 'fn :iii the wa.tors of uio South Umpqua. watershed. 
Brown . algae a.re found .. on ·ro·c-ks·, . grnve l o.nd tho s ides of bo.nks. Long, . green 
o.lgae a.re foun<?: i n t1.1c :·uppo:r_-_:1:>ections of the ma.in river. Nos toc , o. species 
of n, small, go~o.ti:nous, ... ~Cl._rk- gr o:on o.lga. , was found growing i n o.11 tho 
streruns of this r eg ion~.: .. .'. !>- . smc.11 midge l arvae wo.s foun d growing inside tho 
Nostoc exrunined. · · 

Mo ss ft ro.ro to 'COJ,uno:ci :b-1 a ll s·troroas •• In [', few of the upper 
sections of ·~'trie tributa·rie·s, ino.ss ' ,vas seon- ,i:h abu11dru1ce. · lifone of the 
higher_ typ~s.~ ?f-iqu_o.tic_'.jj~~c~s • . weeds, or : g~ecsscs wcr::~:~-~.?.\l:T.1~ .· ~n _tho South 
Umpqua or its : tributo.ri0,s nbove Tille r . The: heavy soo.s·onn,l .freshets o.nd 
high Y?}o?I~:i a.t:: strCJ:ajni .. P~'ohibit such growth. ' ' ,, '. 

Fish 

So!Il~ .?2 _c ollections ()f fish v~13ro m;do · th~~ughout_ ~}:le . n.roa. ' 1-Il .. 
n.ddition, 120' sen.le s nmples wore -tci.ken for study of growth ra.tos. · Fish 
were c ~~ght ?Y ho.it nnd :riyfish:icng. ·nnd ' seining. ',, ' 

The f oiiowing spe cie s of f.,ish weto t n.kori iri. the stron.ms of the 
South, U:mpqun 1!ainn.ge: 

·comr.i.ori No.me 

Clifiiook s6.lraon 
,,, Steelheud or r o. inbow - - . - - ,- -

Cutthroat trout - - - - · - · ... --
Squawfish or chub .: - .:_-; ~ - _:....\ . · .:. · .: -
Suckers - - · - ·· - - - - .:: . .. = .. -:-:-:· .. :-- :_ -
Eels - - - - - - - - - - _; _ ~ - .- -
•Bullhoo.ds - - - . .. - - .:. - - :. :­
Red- sided ·shiner or minnow···- ,-_ · -
*Black-sided dace or minnow 

*Found n. lso in Fish Lake. 
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S'ciontific Namo 

- Oncorhynchus tschawytscha 
- So.lmo gairdnorii 

·sa.lmo clarkii 
·Ptychochoilus; umpqun.e 
Ca.tostomus ma.crocheilus 
Entosphonus tridentn.tus (?) 
Cottus gulosus 
Richo.rdsonius bn.l t Go.tus bo..lto n:tus 
Apocope oscula nubila 



• 

Secti6ri: Species 
1 2 3 St lh d , , , ee ea 
4 _&:, .5. or rainbow 

Suckers 
Chubs 
Bullheads 
Eels 
Minnows 
Salmon 
Steelhead 

6 & 7 Srune as 
section 1, 
except no 
chubs or 

suclrnrs 
8 Cutthroat 
& Steolhead 
9 or rainbow 

Bullheads 
Minnovrn 

10 Cutthroat 
Steolhoad 
or ro.inbow 
Bullheads 
Minnows 

u C_utthroat 
Bullhead 

l~ . StE,)elhead 
or rainbow 
Cutthroat .. 

· Ch\ibs •· ·· -- . --

Suckers 

Minnows 
Bullheads 

Table 5 -- Sumr:i.ary of the species of fish 
observed in each section. 

Size -Abundance ·Re:ti:arks 

1-811 Abundant Saltnotl and steelhead 
1-14 11 Comm.on .. 
1-14 11 Common 
1-3 11 Cormnon 
1- 18 11 Rare 
1- 4 11 Abundant .. 

Adults Ji.bundant During; migrati_on ·periods 
Adults l~bundant During migration periods 

S o.rn.e as S!UJ.e as Falls act as barrier to squaw-
Secticn Section 1 fish-or chubs a_nd .suckers only. 
1 except no Many __ salnon and adult steelhead 

chubs or above. 
suckers 

6-10" ComL10n 

1-3 11 Comraon Somo so.lmon reported in 
1-3 11 Rare lowor station only . 
1- 3 11 C_onDon 
1-12" Cor:m10n 

Minnows are seen only in 
1-4 11 Common lower and middle sections : ·• 

1-3 11 Ro.re 
1-3 11 Abundant 

1-:J.4 11 .Abundant 
1-3 11 Rm~e 

1-3 11 Abundant 
. . -- - . , . . . 

; 

1-14 11 Abundant ' .. 
-· 

1-1611 Rare,lower 
- . 

section only Few rainbow or steelhead seen 
1- 16 11 Rn.ro,lo1J1for above first falls . ' section only 
1.:._3 11 Abundant 

.1-3 11 Cor.~on 
13 , 14 Stoelhead or 
& 16 rainbow 1-8 11 Rare 

Cutthroat 1-14 11 Abundant 
Bullheads 1-3 11 Rare 

15 Cutthroat 1- 10" Abundnnt 
Bullheads 1-3 11 Ro.re 

17 Cutthroat 1-7" Conmon 
.. 

. Rainbow 1-711 Conri1on 
Bullhoo.ds 1-3 11 Ro.re 

18 . Rainbow 1-10" C or.rm on 
Cutthroat 1-1011 C OL11110ll 

Minnows 1- 311 .Abundant 
Bullheads 1-3 11 Ro.re 

19 Sn.lrnon 36 11 Rare 
Cutthroat 1-14 11 Abundant Sea-run steolhead reported 
Bullheads 1- 3 11 Rare 
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Table 5 - Continued 

Section: Species ~- Size - : · · - · Abun:dnnce ·: ---- ReJ..1.0.:tks 
·.:.20 Rainbow . 1:-16" :: . Abu..n:dnnt · . -·· · ···• 

... __ 
. · • . . · • " .. ... -·· . ... . .. , 

, .. . 

Bullheads 1-3 11 Ro.re \ 
21,22, . . ; ' .. 
23 Rainbow 7-16 11 Abuncln.nt " .i.· .' ., 

Ro.inbo,,,-,r 1-9" Cor:micm I Sea-run stoolhe o.d re ported 
24 Cutthroat 1-9 11 Corn.1ori '· 

, . 

Minnows 1-3 11 Ro.re ' . ; 

Bullhoo.ds 1-3 11 Ro.re 
, .. 

Sn.J.non Adults Conr.1on · Soa.-run stoe lhoo.d r eported , , . . 

2(5, Cutthr.oa.t 6,;_10". ... . . . .Ro.re ' . .. .. 

Ro.inbow 6-10 11 Ro.re 
.. .. Minnows 1-3 11 Abund1mt I Mo..ny -ei.dult s ea-run s o. lnon i 

Bullhe n.ds . · 1-311 Aburidei.nt s oon. 
Cutthroat 6-12" C or:ir.10n Se a-run str:rn U1.0n.d toported 

26 Rainbow ' 6-10 11 CoL1r,1on 
-

Sa.ll::10n Adults ". -
27 Cutthroat 6-9 11 Ro.re s·oa-run s t oe., lhco.d re ported. 

Ro.inbow 6-9 11 Cor.n-;;.on 
Bullhoo.ds 1-3 11 Co,1non Adul·~ s ull:.1 on s oon 
Mi:rir.ows 1-3" Rc,1·0 ! 

----28 ..... CutthrQut. . 6-12" Abundo..nt l\fo o..dult stoolhoo..d or 
Ro..inbovv 6-12 11 Con:i.J.on s o.l non soon or repo rted. -29 · So.lnon Adult }~o..r0 

Ro.iri.bow 1-·3" Conr:i.on 
Cutthroat I 1-1611 Abundo.nt 
B.ullheo.d 1"!3 11 .Rn.re -· 

.. .. .. .. 

Cutthroo.t 1-10" Abundo.nt ; 

30 B.o.inbow .1:-8 11 Cor;mon 
... ; 

... , 
---

' 
31 Cutthroat 1-12 11 Abundo.nt -- .. 

. Tho infon.1ation given unde r "R~:i;c.rks II in TC:ble 5 wo.s secured fron 
Mr. T • Cun.:.'linghon, .Tiller, Oregon . .Hr. C1..u~inghc~1. has been c, r es ident of 
this section of tho country for tho past 33 ; y,)c.rs, ho.v,ing v.'O 1·ked o.s , 
Forest Service guard o.t vc.rious til:i.os, . n.nd probctbJ,._y l~1ovrn 0..s r:.mch ct bout 
fishi::_1.g conditions in the stroo.r;i_s cG1.d lo.kos . of tho South Unpqno. ,;mtorshe d 
o.s ·ro1.yo11e- i n tho rogion. · · 

Other Vertebro.tos 

···· · Largo spocinezrn of tho Po.cific terrapin or tnrtlo (Clot:ti.yr..1 t.1['\,rnorn.to.) 
woro found o.t Ll['J.1.Y points a l onr:; the no.in st:tocu.1 ·o.s_ •:-mtl o.s o.long s or.10 of 
the tribut-r:i:-ri os. Tho so ri: r o _ a bu:c.cic.1;,t · i n r.1m--i;y c oo.stcil s~:tor)J·.,s of · tho Po.cific 
Northwest o..nd s o far o.s J.:no'l",11. c.ro r.ot sor :j.. ous prodµ.tor.s on trout or s o. lnon • 

. . . 
.. Beaver signs vrv r e noted 011. J o.cksul"l Crook :i:l:C ,:';r the 21-:.1ilo tro.il 1-:1ark 

o.nd o.lso at Bo a.ve r Lo.l,:o. Largo nur.,bors c1 f l:pen:rn r oxi s:tcd ::\ f ovr yoo.rs ago 
o.t Bo aver Lo.kc. Howovor, s ~gns indic o.tod t hnt very fo:,_y o.rc l oft ctt tho 
prosont tiac duo t c ilL:,go.l trc .. pp ing. Tho t'o·w r or.1ctini~1.g o. r:e i nc o.pei.b l o c f 
ho.ving nny · effect on tho trout v,c..t ors ob s e rved. . . 
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Fish Food Organisms 

A quantitative stream bottom sampler was used to take food 
saraples in the riffles from areas covering exactly one square foot. 
Sand, gravel, and rubble fron depths of 3 to 6 inches wore thoroughly 
washed, the organisms collecting in tho back of tho sampler. These 
were then sieved, strained and counted. From 3 to 12 sar.1ples wore 
to.ken in each section and the numbers of each group of organisms o.voragod 
to show average food conditions. 

In Table 6, o.11 strerun bottom so.mples to.ken are sunr.io.rized QS to 
numbers of food organisms collected n...nd uve rage volune in cubic centi­
meters per square foot . The quantity or bulk of organisms c o llected 
vo.riod from 1 to 70. cc . Sections 5, 6, nnd 7 of tho rn.o.in river, in­
mediately above and below· the South Umpquo. F'o.lls, ,;mro the nost product­
ive in ten-;is of nurabers of fish food orgo.nisns taken. The stroru7. ec.nd 
its tributaries as a whole 1~1ight be classed as r.ioderately rich in f ood. 
There is an abundance of n~yflios, co.ddisflie s, stonoflies, truefly 
larvae, snails, claI'.ls, crc,yfish and other f orns. 

The nost co:onon aqua.tic orgu.nis1:1s found in tho stren.r.:s of this 
area. a.re illustrate d in Figure 4 • The so sketches hn.ve boon drn.vm t o 
provide o. r en.dy mem1s of identificr).t i on for tho avero.ge lC\.yr.1nn. Some 
sketches were uade fron actual organisms, others were t o.ken fron draw­
ings by other c,uthors. 

Sec.: 
No. . . 

To.ble 6 -- Botton food or go.nif,r.1s to.ken in qwmti t21.tive 
food so.n.ples, South Unpquc.. drainage. 

Dn.te : No. srunples: Avorn.go nunber pe r sq. ft. 
Taken: To.ken :Aquatic :Snails & · Miscollnneous Av. Vol. in 

:Insects Clo.r.1s cc.per sq.ft. 
South Umpqun. 

1 7-20 9 133 197 37 70.0 

2 7-21 9 57 38 8 5.0 

3 7-22 9 45 29 7 5.0 

4 7-23 9 86 31 6 5.0 

5 8-24 9 555 20 11 14.0 

6 8-25 9 342 33 19 8.0 

7 8-26 9 223 11 14 3,.0 
Tributaries 

8 8-2 9 108 55 7 9.0 

9 8-3 9 121 45 9 5.0 
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Ta.blo 6 - Continued 

Sec.: DC1.te No. Srunples: Avera.go nunbor per sq. ft. 
No. :Ta.ken To.ken :Aqua.tic : Sna.ils & :Av. Vol. in 

.Insects: Clo.ms Miscello.neous :cc. per sq. ft. 
Tributa.ries - Continued 
10 8-10 . 9 205 61 2,-. v 25.0 

11 8-23 9 131 49 12 7.0 

12 8-11 9 170 14 10 5.o 

13 8-17 9 140 3 11 1.0 

14 8-19 9 103 10 9 5,0 

15 . 8-18 9 106 6 10 3.0 

16 8-30 9 251 0 40 4.0 

17 8-27 9 201 0 i4 2.0 

18 7-16 9 338 0 55 4.0 
··-··--,.··--··· 

19 8-31 9 315 0 L,l:6 7.3 

20 7-15 9 458 0 42 15.0 

21 7-15 :3 77 0 1 2.0 

22 7-15 3 63 0 16 2.0 

23 7-15 3 . 48 0 10 2.0 

24 9-1 9 302 32 26 8.0 

25 8-12 9 264 51 21 12.0 

26 9-13 9 183 14 . 19 5.0 

27 9-11 9 396 9 30 5.0 

28 9-10 9 225 0 18 8.0 

29 9-9 9 335 1 18 7.1 

30 9-7 9 156 0 44 3.0 

31 9-7 9 119 0 25 3.0 . . 

TOTAL 261 6,256 709 620 259.4 
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Stomach Content ]U!alyses 

Approxirantely 150 fish stomachs were exru;iined during the survey . 
The foods eaten by 11 rainbow trout ond 13 cutthroo.t trout caught in the 
tributo.ries of the South Ur,1pqua River are recorded in Table 7. The 
dominant food eaten was beetles, which formed 27.2% of the 136 items 
eaten by the 24 trout. True-flies (Diptera) formed 14%; leaf hoppers, 
12.5%;mayflies, 8.8~~; grasshoppers and crickets, 8.81~; ants, bees and 
wasps, 8.1%; caddisflies, 7.4%; crayfish, 2.9%, and small fishes and 
miscellaneous items, 10.3%. Since the average length of these fish 
was 5.83 inches, the foods were also small in size. Due to the fact 
that they were collected at the height of the summer season., a large 
proportion of foods were typical land forms that had fallen into the 
water from the bank vegetation. Past examination of the stomachs in 
the winter time during cold weather periods shows that trout depend 
largely on submerged foods during this season of the year. 

An interesting observation made in connection with the stomach 
examinations was that crayfish claws ·were noted to have punctured 
trout stomachs in three different instances. Apparently the stomach 
,valls were pierced during the death struggles of the crayfish. The 
clavrn were also noted to have injured tho body walls., though not 
piercing them., after passing through tho stomach vmlls. Tho fish 
when caught were livo1y and in apparently health condition despite 
the severe injury inflicted on them. 

Table 7 .--Foods oaten by 11 rainbow a.n.d 13 cutthroat trout 
caught in tributar ies of South Umpqua River above Tiller., Oro. * 

Kind of Food 

Land .beetles 
True-flies (Diptera) 
Loaf hoppers 
Mayflies 
Grasshoppers and crickets 
Ants., boos., and wasps 
Caddisfiien 
Crayfish 
Fishes 
Miscellaneous 

TOTAL 

8.0 
rod 

No. Eaten Per cent· of Totol 

37 27.2 
19 14~0 
17 12~5 
12 8.8 
12 8.8 
11 8.1 
10 7.4 

4 2.9 
4 2.9 

10 7.4** -
136 100.0 

inches., m1nL111um., 4.5 inches; 
and line betvreen August 2 and 

*Length of fish., maximum 
average 5.83 inches. Caught on 
August 30., 1 93 7. 

**Inc. water mites., algae, debris, and other Iliiscel. items of food. 

Fish Parasites 

Comparatively fevv parasites were found in or on stream fish. 
This, per haps, vras due to low water temperatures and other environ­
mental conditions• Young rainboYr exaui.ined were occasionally found to 
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be infected by parasitic copepods• These occurred ,, on the bodies at 
the base of the fins. Large numbers were seen on .the gills of'ad.ult 
sa.Jmon. Suckers eaught ' belovt the Bouth Umpqua Falls . were found to 
contain hund:reds of long -., white cestodes in the stCDmachs and intestines• 

·crayfish throughout the stroams of the · ent.ire drainage were 
fou:hd to be heavily parasitized by a species of leeoh, This paras~te 
was identified as belonging -to the Hirudinea.,sub-order Rl;iynchobµella~ 
family Ichthyobdellidae, .. ge:nus and species undescribed. Somo cra:yfish 
were found dead as a result of heavy parasitization, 

South Umpqua Falls 

During the past several years there has been a constant donmnd 
by the fishermen and sportsmen of the South Umpqua · area for the in­
stallation of fish ladders at the South Umpqua falls to enable migra­
tory fish to ascend easily and safely to tho sprrwning beds above, 
Rumors indicated that very few fish wore able to got over tho falls 
and that great numbers vmro kill_ed trying to do so, A thorough inves­
tigation of this problem wa~ mado :as an integral part of this survey, 

Tho South Umpqua Falls are located on the South Umpqua. River 
approximately tvventy miles above Tiller. '.!.'he width of the falls is 
approximately 20b feet., with most of the water flowing over the north 
side, below which a deep pool has been eroded by the constant water 
flow. A shallow sheet of water only a few inches in depth flows over 
the south half, making a gradual descent over some 300 feet of gently 
sloping bedrock. The north half of the falls forms a crii•scent which 
range~ from 8 to 12 feet in height., over which the water flows at a 
depth varying f ·r6m 3 to 20 inches., depend-i-ng. upon the season. and. cli­
matic ,-onditions . At the beginning· of -the- falls - is a moderate drop., 
approximately 10 feet long ., causing the water to gather velocity before 
dropping abruptly to the large pool below• 

During the survey special attention was given to food oonditions 
in the river for several miles above and below the falls. Bottom 
samples taken in these areas indicated an abundance of aqu~tic food 
organisiil.S both above and below., thus insuring a plentiful food supply 
for -che young steelhead and salmon which a bound throughout this entire 
area. Terrestrial foods were also found to be abundant along this 
section of stream, 

A detailed survey of' the spa:w:hing areas wa::n:nade ·by chaining the 
area above and below the fa],ls fo_r a _dis tance. of two miles each way. 
Idea l spawning beds., made up of sand, gravel and small rubble., vror~ ~ 

fou..11.d to compose approxiniately 15% of the stream below thq falls a11.d 
over 10% above the falls. Exc0llent spawning conditions w~re aiso 
found for many miles in both directio_nse 

. Reliable reports showed that steolhoad wo:i:-oseen s;pawning near 
Camp Comfort., whi~h is . 7 miles aqovo the falls, during t~ months of 
February_ and March, · . This w0uld · indic0;te tha~ stoolhsmd it,gotiatc ' tho 
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falls during tho winter and early spring months before tho spring 
freshets. Ma.ny salmon vmro a.lso soon spa.vming 6-1/2 miles up Ca.stlo 
Rock Creek on August 31 ., 1937, and a.ppro:ximo.tely the same dista.n'1o 
up Black Rock Fork on August 30, 1937., by members of tho survey party. 

In seining operations carried 6n three miles above the falls 
on June 30 by Dr . P.R. Needham., u. s. Bureau of Fisheries., Mr. E. P. 
Cliff of the Regional Office, u. s. Forest Service., and the survey 
party., many young steelhead and salmon were obtained and large mun­
bers were seen in the sheltered areas of the section. This -vrould 
indicate that bo·ch salmon and steelhead ascend the falls successfully 
during those times of the year when stream flow· makes ascension pos­
sible. During a small freshet the latter part of Juno many steelhead 
and salmon were seen attempting to jump the falls., mariy of them suo­
ceeding. The main run of steelhead was over by July 10., while that of 
salmon continued until the latter part of that month. 

Observations during the survey of this section revealed only 
seven dead salmon oololr the falls instead of the hundreds previously 
reported by sportsmen. From all indications., these salmon were kil­
led either by predators such as mink and otter, or possibly from in­
juries received frmn. illegal gaffing. It is possible., too., that 
some were injured by their repeated attenpts to jump the falls. 

Seining above and below the falls conclusively proved that the 
South Umpqua Falls form a barrier to squn:vvfish or chubs and suckers., 
as many of these were observed bel01Y the falls but not one wa.s taken 
above. These two coarse fish are knovm to be serious competitors of 
small g$1.e fish for food organisms., and their abse21ce above the falls 
loaves uoro a.vailo.blo food for the fry a.nd fingorlings of grune fish. 

It is reported tho.t there hew boon considera.ble illegal go.ffin6 
of salm.on a.nd stoolhcad at tho fo.lls in the past. Several go.ff hooks 
woro found in tho vicinity of the fa.lls by tho survey party., which 
would seem to indica.to this report to be truo. Conditions at tho pool., 
lying just bolaw tho fa.lls., r.iako such practises conpo.ra.tivoly oo..sy. 
Ille gal gaffing probably accounts for tho death of sono of tho fish 
socnG 

Fron the preceding data., it is concluded that tho construction 
of fish ladders or tho blasting out of po.rt of the falls is urmocossary 
and toto.lly U1Twu.rro.ntcd inasmuch o..s nunbors of sal mon and stoolhoa.d 
wore soon spawning a.bovo tho falls• Since tho falls also act o..s o. 
barrier to chubs o.ncl suckers., it soons inadvisable to nako changes 
which would enable these coarse fish to nigrate to the upper sections 
of the strea.1:1.. 

-21-



Improvements Reco:r:inended · 

- >A fev, inprovenents r:iight well be made on,the tributaries of 
the South Unpqua River in order to better fishing conditions. No 
inprovenents are recorr'J:.1ended for the r.Jain strean (South Un.pqua River) 
because the cost of such improvenents would be prohibitive as con­
pared·to-the value received. 

The inaccessibility of Dur;1ont, Ash., Castle Rock., Squav,1 and 
Abbott Creeks., as well as parts of Quartz Creek., prevents many fish- · 
ernen fron reaching those excellent fishing strea...";ls. The L-:i.provenont 
of existing trails and construction of additional ones would porr,1it 
these streams to be reached vvith less difficulty. Such trails would 
also be of great advantage during fire seasons. 

Many of the tributaries arc so overhung by low brush that 
angling is practically an mpossibility. Ccrto..in oxcollont fishing 
holes along those tributaries could be opened up at little expense 
by brushing then out. Such ·work., however., should bo done at or1ly a 
few· points., leaving tho brush throughout nost of tho area to provide 
shelter and no..intain ~ho present supply of terrestrial foods. 

D1.ilri:ng tho past sur.rr;ier a holding pond vms constructed on 
Skillet Cro0lc by CCC labor. A fov,- inprovononts should be nade to this 
pond to incroas0 its capacity. The entire south bal'.1.lc of tho pond 
sho~ld be reinforced to prevent socpo.go· fron thu po ol. Sand and small 
gravel should be o.ddod to tho botton., o.nd tho bmiks a.round tho pond 
cut down to fron thtee to five inches above the water level to pernit 
easy seining of fish when transplanting is necessary. The dan above 
the ·pond should be reinforced and strengthened so that spring freshets 
·will not 1,vash it out. Since nany of the m:iall trees surrounding the 
holding pond were cut during its construction., the systenatic · planting 
of additional trees would provide necessary shade and shelter. 

-22-
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Stocking Recommendations for Streams of the 

South Umpqua Drainage. 

In Table 8 will be found the stocking progrc.rn rocornmondod for 
the South Umpqua River and its tributaries above Tillor, Oregon. 

Chinook salmon and steelhead trout are the only species rec­
ommended for planting in the main stream. Definite recommendations 
as to numbers of these fish to be planted have not been made by reason 
of the fact that the young of this species are already exceedingly 
abundant in the main river and due to its rich food supply, as many 
of these species can be stocked annoolly as are available from hatch­
eries wi·thout danger of overstocking. ·vrith the excellent natural 
spawning facilities availab l e for both sea-run and r es ident trout it 
is evident that not a great deal of improvement would be gained by 
stocking vrith exceosively high rn.,n:1bers fro:n hatcheries at present. 
If these Ppocie:::; a:te stocked in l argo numbers it would bo w0l l to put 
them int:i the bottur tributaries a::; predators are fevrer, shelter is 
abundanJ._;,, a:nd their cho.nccs of survival there would be c;reo.ter than 
in the main stream~ 

It will be noted in Table 3 that most of the tributaries in 
the~.r p:rcc(mt condition are not in need of artificial stocking 8 Nat­
ura ::.. sp?..·'/\med cutthroat and young steelhead and salmon are quite 
abu,1c.ant in most of them and but little improvement could be ,nade at 
present. 11\Jhere the intensity of fishing is slight and whore go od 
natural spawning cond'itions occur., nature can often do a fc,r ':Jotter 
job in maintaining stream populations through natural propagation 
than fish planted from hatcheries are able to do. 

It will be noted that stoolhead or cutthroat havo boon recom­
mended for the tributaries that ·soom in need of restockingo This 
choice of species is suggested in view of tho fact that a supply of 
young cutthroat f or restocking is sometimes hard to obtain and in tho 
event that this species is not available stoolhoad micht well bo sub­
stituted as thoy arc also native to the stream. Many cutthroat up to 
12 inches in l ength aro caught in tho upper tributaries of this stream. 
Thoso fish evidently are a non-migratory resident form and aro tho 
species that furnish much sport to anglers fishing tho upper tribu~ 
tarios of the South Umpqua Rivor. Tho young chinook salmon arc not 
available to anglers as thoy go to soa very soon aftor omorging from 
tho gravel or at any time during tho following 12 to 15 months. Tho 
returned soa-run adults with tho sea-run stoolhead trout form tho 
basis for the cmi1Illorcial fishery at tho mouth of tho Umpqua Rivor on 
tho Pacific Ocoan. Young stoclhoad ordinarily go to sea when two or 
throe yoars old, but fow remaining in tho stream long enough to roach 
tho size of 8 inches. Summor fishing for young stoolhoad that have 
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remained in fresh w:a-t:;~r _furni_§ll(;ls_ a conside;ra,bl e portion of the catches 
of anglers in coastal strea.n1s general l y, . Catching young steelhead be­
fore their seaward migra\ioi1 ·naturally · cuts dbvm on the number of sea­
run adults that will return to spavm, I nasr.mch as the fishing for the 
large returned adults furnishes unexcel l ed sport and if it is desired 
to build up these runs., it could be done by affording further protec­
tion to young s.teelhead by reducing bag limits or establishing · size 
limits to allow a higher survival to reach the ocean to mature. 

Since young steelhead and resident cutthroat furnish most of 
the fishing in the South Umpqua tributaries., it is urged that emphasis 
be laid on the planting of these species as recommended in Tables. 
Non-native species such as eastern brook trout and loch leven trout 
should not be pl anted in the streams of the South Umpqua drainage. 
Stocking recommendations have been made only for those tributaries 
which., by reason of the intensity of angling and rate of natural prop­
agation., seemed in need of restocking in order to maintain continued 
good angling conditions. Steelhead thus planted would not remain much 
longer than i;wo o~ three years when they would go to the ocean and 
hence would be available to anglers only when young and for a co:r.ipar­
atively short period of time, The cutthroat planted., however., if from 
a native., resident strain., would remain resident in tho tributaries in 
which planted., and afford sport to anglers during thoir entire life 
span, 

The stocking recommendations heroin submitted with regard to 
tho South Umpqua River and its tributaries must bo considered purely 
as tentative until further work produces facts that will show where­
in the suggestions made are in ·need of revision and vrhat procedures 
nust be followed to develop further the sport fishing possibilities 
of this drainage system, 
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LAKES OF THE SOUTH UMPQUL'... WATERSHED 

General Description 

Detailed physical and biological surveys were made of each of 
the three main lakes in the South Umpqua drainage. These lie in huge ., 
rocky., wooded basins to the west of Rocky Ridge and were formed years 
ago by rock slides darrn:n.ing up canyons. Cold springs and small creaks 
flow into all three lakes . 

A detailed map of Fish Lake , Figure 2., was, made by triangulation. 
The dimensions of the other tvro lakes wero measured and small sketches 
of thom vrere drawn on tho lake survey sheets • Table 9 gives the loca­
tion., aroa., accessibility and altitude of tho lakes in tho South Umpqra 
drainage. 

Name of Lake 

Fish 

Buckeye 

Cliff 

Tabla 9.--Location, aroa ., accessibility., and 
altitude of lakes . 

Location i Aroa Accessibility 

T. 29 s • ., R. 3 E., 6-3/4- milos by trail 
Socs . 5 & 6 90 A. from Camp Comfort 

T. 29 s • ., R. 2 E ., 7 milos by trail from 
Soc. 12 15 A. Camp Comfort 

T. 29 s • ., R. 3 E., 8 miles by trail from 
Soc. 7 7 A. Camp Comfort 

Physical Characteristics 

Altitude 

3 .,353 r 

4.,100 1 

4 .,400' 

Environmental conditions around each of the three Jakes are 
quite similar. There is_ considerable fluctuation in the volume of the 
tributaries flowing into the lakes. All of them are spring-fed but 
during low water stages some of them siruc in the gravel and dry up 
before reaching the lake shores. Others flow directly into the lakes 
at all seasons of the year. A summarized description of the drainage 
basin of each lake is given in Table 10. 

Name of! 
Lake 

Fish 

Buckeye 

Cl iff 

Table 10.--General description of lakes at 
headwaters of the South Umpqua River 

Type of Type of Volume of 
Shoreline Vfatershed Tributaries 

(Approx. Tot.) 
Rocky., boggy., Canyons, mountainous, 
·wooded wooded 10 c.f.s. 
Rocky., bo[;gy, Mountainous, wooded., 
wooded rocky 1 c.f.s. 
Rocky., boggy, Mountainous., wooded 
meadow,wooded 1 c.f.s. 
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NlUnber of 
Tributaries 

5 main 
tributaries 

3 springs 
1 tributary-
2 springs 



Depths 

Approx:i.Jnately 200 depth re:::wings were taken in Fish Lake ., making 
it possible to contour the entire lake bottom. (Se o map of Fish Lake). 
From 20 to 30 soundings were takeri on the other two lakes. The water 
leveis of the lakes fluctuate from 6 to 18 inches • . The depths found 
are listed in Table ll. 

Table 11 .--Depths of lakes at headwaters of the 
South Umpqua River 

Na.me of Approximate Depth Approximate Depth Maximum Fluctuations in 
Lake 1001 from Shore 200' from Shore Depth Water Level 

Fish 301 501 14lt Approxi.TflateJ.y 1811 

6 rise., duo to 
Buckeye 3·5, 401 50 1 • · surface runoff 

12 rise duo to 
Cliff 15 ' 16 t 17 1 mo lting _ s:qow 

--, 

Bottom Types 

Th_e greater part of the bottom areas of all three· lakes., both in 
deep areas.and shoals;,· was :raadc up of- silt. Thero is a small . percentage 
of;_ gravel bottom in oa_ch _of tho J.ak<3r ,h\ ·whicli eastorn· bro0:k trout .m:ight 
spawnwh0re ·spring wiitcrt soop::r up thi·oug:h: tho bot-toms •. Approximately: ,. .. .. 
10 per cont of Fish Lake Vf:l.S _c las.sed as . shoal ar:oas., i.e • ., l oss than 20 
foot deep; 30 per cont of:·Buekoye Lalrn;. Ei.nd'.160 .por cent of Cliff Lake • 

. ·' A. ,; ·~arization' of .r/9t:Co111 typo~ .·. is shovn::( 'in T~b'io' 1'2'. ··• 

Name -of 
Lake 

*Fish 

Buckoyo 

Cliff 

I.,_ .,-.· ;." ;.. .. 
Table 1 Z .--s urnmary o:t Lo.kc bottom typos. 

Shoal Areas 
(und~r 201 Areas Color · Turbidi 

Silt 70°0 80 0 Groonish.,due 
Mud 20% Mud 10% to algae 
Gravel 10% Detritus l0J~ **3t-181 
Silt 80% Silt 91% 
Bedrock 12% Bedrock get /0 

Gravel 8% Gravel 1% Clear 14 t 
Silt 80% Silt 801t 
Gravel 5% Gravel 5% Slightly 
Bedrock 10% Bedrock 10% milky 31 

*Soc bottom samples . . 
**Amoi:nt_s of a lgae in wat or and disturbance by 

wind gave fluctuating transparency readings. 
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FIG. 2 

MAP OF FISH LAKE 
UMPQUA NATIONAL FOREST 

DOUGLAS COUNTY .. OREGON 
T.295. R.3 E. SEC.5&6 
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Temperatures 

Surface water temperatures of the three l akes vary to a con­
siderable degree, depending on climatic conditions. A minimum t em­
perature of 40° F. was recorded i n Fi sh Lake at depths ranging from 
60 to 141 feet (the latter b e ing the greatest depth found). All l akes 
are fairly col d., due to the ve r y cold spr i ngs f lowing into thom. A 
summary of temperatures of the l akes is shown in Table 13. 

Tab l o 13 .--Su..rnmary of l ake temp eratures• 

of l qke Inlets Outlet 
I 

& Dato I Woath:-i Name Surface Air Hour 

Fish 48° 660 66° 620 9:00 A. M. Clea r 
7,.10-3 7 

Buckeye 40° 64° 65° I 64° ilO· l O A. M. Cl ear 
' ! 7~13-3 7 i 
! ! 

Cliff 58° I I 
66° 66° 64° 19:30 A. M. Cl ear 

i \7-9-37 I 

Tvv-o curves of v,ater t emperatures plotted ago. inst depths as 
taken in Fish Lake on July 8 and July 12., rospoctively, are shown in 
Figure 3. Thermal stratification of the l ake vmtors is quite evi dent. 
Surface waters wore wo.rmod up as high a s 75° F. by tho sun's rays 
during short periods of t ho day. Water tomporo.turos docroo.sod grad­
ually with increased depth t o a mi nimum of 40° F. botwocn 60-foot and 
140-foot depths. Good growing tomporaturos for trout., i n tho summer 
at l eas t ., would thoroforo bo found approximately at depths bohroon 
10 and 40 foot. Observo.tions of fishermen confirm those dato.. In 
tho spring when tho water :is coo l er many trout aro t aken on f l ies and 
by trolling at tho surfo.co. Hovrovor, as the w2,,tor ·war ms up., trout 
sock the cooler., dooper l ayers and dooper fishing is required to catch 
them. In future work it would bo dos :ira.b l o to dotorm:inc tho on.cunts 
of oxygen present at var i ous depths to suppl omont tho tomporo.turo 
data.. 
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Biological Characteristics 

Aquatic Plants 

In the shoal areas of Fish lake may be found luxuriant beds of . . 
submerged plants. Potarnogeton luce~ and Ceratophyll_~ demersum grow ········ 
in such vast quantities as to hide the bottom of the lake. An aquatic 
moss., Fontanalis sp., is abundant in shallower depths. Algae.,Spirogyra 
sp • ., and Vaucheria sp., may be found in abundance in the . shoal ar~as 
as well as in w1;1,ters to a depth of 50 feet. Emergent ;:plants are numer­
ous along some parts of the shores of Fish Lake. One of the most abun­
dant is Equisetlll)l talmateia. · The yellow w0.terlily, (Nymphaea adventa) 
is found only over a few scattered areas in the lake. 

In Buckeye Lake a single pond weed, Pota.mogeton richardsonii., 
was found growing sparsely in a few shoal areas • . Algae.,. Nitella sp. 
and Cladophora sp., are found only rarely throughout the lake. 
Fontanalis sp. is found growing sparsely along the shores• Tvm common 
shore plants., Scirpus micro carpus and Equisotum talmo:teia, are found 
growing scattered around the edge of the lake. 

The pond weed Potamogeton richardsonii is found growing rarely 
in the shallower depths __ of Cliff Lake. A single alga, Nitella sp • ., 
was found to be very rd.re in the lake. A sedge., Carex rostrata., and 
t-wo other shore plants~ ~cirpus microco.rpus and Equisotum talmateia, 
were common along tho shoros of Cli f f La.kc. 

A swnmary of aquatic V•:Jgota tion found in the throe lakes · is 
shown in Table 14. 

T$.blo 14.--Typo.s of aquatic vegoto.tion 
found in lo.kes at h oadwators of tho South Umpqua -Riyor , . 

Emergent Plants I 
I 

Submergent Plants Alga~ ·.· 
Name of Ahun- Abun- ·-.· 'Abun- · 

I 
Lake .. Kii1ds - · dance· ! Kinds · dance Kinds dance 

<'ish Pondlily Moss Spirogyra SE• Commo:r: 
Nymphaea Fontanalis sp • . Common. Vauchexia . sp. Abun ... 
adventa Common Coontail ·dant 

Horsetail Ceratophyllum Abun- · : 
•· ' · · Eti_uisetum Abun- demersum . dant · 

· talmateia . . 
clant Pondweed . . 

Potamogetons Abun- · ·, 

lncens dant ' 
3uckeye Bulrush Pondweed Nitella sp. H.are 

Scirpus Potamogetons Cladophora 
mi,crocar:eus Rare richardsonii Common sp . Rare 

Horsetail 
Equisetum 

I talmateia Rare 

8liff Sedge Pondweed Nitella sp. Rare 
Carex Potamogetons 
rostrata Common richardsonii Common 

Bulrush 
~cirpus Abun-

micro carpus dant 
Horsetail 

Equisetum Abun-
talmateia dant 

, 
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FIG. 3 

TEMPERATURE OF' f"I SH LAKE 

AT VARIOUS DEPTHS 
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Aquatic Organisms 

Shore Foods. The. abundant vegetation, bqth . submerged a;nd .(;;)mer­
gent ,. al.ong the shores of the lakes provide~ -~ , plentiful suppl y of rich 
orgardc material .which harbors . large numbers. of . vertebrates and , in'v_er,.; 
tebrafes • . ·. :Numbered a,rnong . the v.erteb:t'.ates were water snakes, loads, . .. . 
fr~gs; ;ind salamanders (Dic~ptod.on onsatus) the last three being fo~nd 
in the stomachs of 'eastern brook trout • . Black-.sicled dace .and bullheri.d:;i 
were also found in some of the stomachs • 

.A.J.71ong the most numerous of food organisms were the invortebro.tes 
such as crayfish., water beetles., 1Nu.ter striders, back swi:mmers., mayflies, 
caddisflies., dragon flies., r:J.idges, snails and scuds (frosh water shrimp). 
These a.re found in n.bunda.nce in all throe lakes surveyed. Thou scmds of 
pollywogs., swimming in schools, wore seen in Buckeye Lake. 

Pln.nkton. The microscopic., drifting plants a.nd ani mals found in 
the open water of lakes are called pln.nkton. These small organisms make 
up a. great porcentn.go of tho food of fry and adult lake fish during dif ... 
forent seasons of tho yeC\.re Temperatures., light., wind, depth, and size 
of lake are all factors ·which govern the number and distribution of 
plankton. 

Plankton hauls were made at various stations in the lakes to de­
termine abundance and distribuJcion. These hauls indicated a good supply 
of plankton i n all three lakes. N-urabcred among the living organisms 
found were: copepods, ostracods., rotifers., water-fleas., and protozoans. 
At times the microscopic, one-celled green plants appeared in the lakes 
in such numbers as to turn the water green. However., they lasted only 
a few weeks. The most important found was Anab~ ~-aquae. 

Table 15.--sununary of plankton collected in Fish Lake 

Open Water Stations 
1 l 2 l 3 4 5 

Duration of haul in min. 15 I 20 I 20 5 20 
Depth in feet 6 I l 2' 31 2T 3t 

Where taken 
1
:North end jEast end l'Jorth end South end . Center 

Length of haul j 900' · ! 401 i 201 · ,10' 1.,0001 

Quantity in cc 3 cc. ! 2 cc. 4 cc. 1.5 c c . 1 cc. 

Bottom Samples. Thirty quantitative bottom samples vrere t aken 
in Fish Lake and five in Cliff and Buckeye Lakes by means of an Ekman 
dredge. The 30 bottom samples taken in Fish Lake yieldocl 2 .,470 animal 
organisms., or an average of 329.2 organisms per square foot of bottom 
area. Of these organisms, over 831~ were taken in aroris over 25 feet 
deep. Phantom midge larvae formed the greater portion of the organisms 
found, with midge larvae and pupae, bristloworms., fre sh water shrimp., 
snails and clai~s, and alder-fly l a rva.a follovring in tho order named. 
By rocalculo.tions b n. sod on tho average number of organisms found por 
square foot., it was ost:i.mo.tod that there wore approximately 14.,000.,000 
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' food organisms per square C1.cro of bottom ::i.roa. · in Fish Lako. It is ob-
vious, fro:m tho a.bovo .figuros 1 tha.t this lake is ·o:xceedingly rich in 
a.vailn.blc food organisms. Buckeye and Cliff lakes arc a.lso r;i.ch in 
natural fish food. Table ,16 summo.rizos tho qui;i.ntity a.nd kinds of bot­
tom foods found in Fish Lake. Ji. smitrrio.ry bf ·tho a.qua.tic org:::misras found 
in thoso lakes is shovm in Table .17. 
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Fish Present in Lakes 

Only four species of fish , easter n brook and rainbow trout , 
bullhead and minnows , are found.in Fish and BuckEJye Lakes . Cliff Lake 
has no fi sh at the pr esent time . Thr ee of tho species found arc na• 
tive to Fish Lake . Of theso , · one is the bullhead, (Cottus gulosus) 
and one the black. sided dace or minnow (Apooope oscula nubiia) . Tho 
rainbow trout (Salmo gair dner ii) is the only game fish native to this 
lake . Eastern br ook trout (Salvelinus fontinalis) were planted in Fish 
and Buckeye Lakes in 1935 and 1936 • 

It may be well to mention here that the weed fish present in 
Fish Lake ar e undoubtedly of gr eat food value to the larger t r out 
during the winter season. Table l 8 summar izes the f i sh present i n 
the l akes . 

Table 18.--Fish present in the lakes of the 
Sout h Umpqua Dr ainage , 1937. 

Eastern Brook Ra inbow Coarse Fish** 
Name of Size Abundance Size Abundance S-ize Abundance 

Lake Adult Fry Adult i Fry Adult Fry Adult , Fr y Adult Fry Adult Fry 
Av. Com- Av. Abun- Abu:ri- Abun- Abun 

*Fish 1211 1,,.211 Rare mon 
Av• Com- Abun-

Buckeye 1411 1- 3" mon dant 

Cliff !None 

*See catch records . 
**Bul]heads and minnows . 

7- 1211 1- 2" dant 

16- 2011 None Rare 

None 

Post-mortem Examination of Trout from Fish Lake 

dant 2- 411 1" dant 

None None 

Nono 

Careful examinations were made of 44 rainbow trout caught in 
Fish Lake on July 15 1 1937. Their maxhnum length was 15. 5 inches , 
while the minimum was 6 inches and the average 8. 7 inches , Examination 
of t he !'Olor of flesh of these rainbow showed a predominance of pink-

--meated fish, This was particularly true of the larger specimens , There 
was a somewhat higher percentage of white flesh shown by the smaller 
fish , Of the 44 fish examined, only 17 were mal es . Examination of the 
gonads of females gave indications that some of them woul d spawn later 
this season, 

In the examination of tho stomach contents , it was noted that 
practically every fish had eaten numbers of large water.fleas 
(Cladaoerans) , Daphnia pulex and Daphnia lo:ngispina, Following these , 
the organisrru,~ listed in tho order of their inportance in m.unbor :l\ ~ 
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wore: bloodworms (Chirononus), mayfly adults and nymphs (Hexn.genia), 
scuds or shrir1p (Hyalolla aztoca), and miscellaneous fon1s such as 
caddisfly_ adults and larvae; wuter nitcs; sno.ils , (Physa), and various 
other aqua.tic organisms. 

Eight of the 44 fishworo found to bo infested around the out­
side of the sto1,1ach wall and intestines by a long, white costode 
tapeworm, Order: Psoudophyllidea of tho species, Dibothrim~ cordicops. 
While this parasite was found in large numbers in these fish~ it seemed 
to have little effect on the quality of its flesh for eating. The 
adult of this tapeworm is found in gulls, mergansers, and pelicans. 
An undescribed trematode (sub-order Di9toma, Genus: Crepidostomu,~) 
was found in eastern brook trout (Salvelinus fontina.lis). These small 
leechlike worms were found attached to the inner wall of the stomach 
and intestine, but apparently affected the fish but little. A closely 
allied form, Crepidostomu.m cornutum, has boen recorded from eastern 
brook trout taken in New York State and were also noted to have but 
little effect on the hosts. 

Spawning Conditions 

Excellent spawning conditions are found in threo cold tributa• 
ries of Fish Lake. During cine day, at the height of the 1937 spawning 
sea.son~ 1 1 000 rainbow wore counted in Box, Dunco.n., and High Rock 
Creeks. However, much of the offoctivonoss of High Rock Crook, the 
largest tributary., is lost as the water sinks into the gravel in mid­
summer leaving the spawn stranded along about one-quarter mile of the 
stream bed• There n.ppoars to be li ttlo possibility of rer;iodying this 
situation through stream i.m.provomont. Somo stroo.r.i. improvement work 
which bettered spawning conditions wu.s earried out this year on Box 
and Duncan Crocks. Further improvements such as straightening the 
channels and tho addition of riffle ba rs are necessary on all three 
creeks to provide additional spawning areas. With these improvements 
further stocking of Fish Lake miGht become unnecessary as the number 
of spawning fish might possibly supply more than enough fish to re­
place those caught from the lake each year by anglers. 

Buckeye and Cliff Lakes have a few under-water springs which 
may a.id spawning of ea.stern brook trout . The Diamond Lake rainbow which 
were stocked in Bucke;ye Lake in 1929 have attained a great size, but 
there wore no indications of rainbow fry in the lake. Fair spawning 
areas could be provided if tho inlets and outlets of these t wo lakes 
were cleaned out o.nd sor;1e gravel added to the tributaries • Spavming 
conditions in the three lakes are sunmm.riz ed in Table 19. 
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Table 19.--surrunary of spawning conditions in lakes 
of the South Umpqua drainage. 

Name of Lake For Eastern Brook Trout For Rainbow Trout 

Good spawning grounds in Good spawning conditions 
Fish springs in lake., and 3 in 3 main tributaries• 

tributaries of Fish Lake. Some of the spawning areas 
dry up. Spawning bod im-
provemonts needed. 

Fair spawning grounds in Do not spavm at present. 
Buckeye springs in lake~ Four Might do so if out l et and 

springs on sliorfii. springs cleaned out. 

No fish in lake at pres- No spawning grounds~· :Not 
Cliff ent time. Springs in a good rainbo-w lake. 

lake ., and one small 
tributary. 

Egg Counts 

A few female rainbow trout were examined to determine the number 
of eggs in the body cavity. The number of eggs counted ranged from a 
minimum of 450 to a maximum of 564. Some very large rainbow were ob­
served in Fish Lake which would probably contain more eggs than the 
maximum number recorded. A number of femalen were observed which had 
from 2 to 50 last year's eggs enclosed in the egg roll with the new eggs. 
Information obtained from these egg counts is summarized in Table 20. 

Species 

Rainbow 
Rainbow 
Rainbow 
Rainbow 
Rainbov.,r 

Rainbow 

Rainbow 
Rainbow 
Rainbow 

Rainbow 

Table 20.--Egg counts made from rainbow trout 
at Fish Lake., 1937. 

Date ! Length 
(193·7) Condition of Eggs Number of Eggs of Trout 

5-24 Green 564 11.1..11 
·L 

5-23 Spavmed out 6 15 11 

5-20 Green 450 11 11 

5-20 Green 440 11 11 

5-18 Very green, too ~19 l ast 15 11 

small to count year's eggs) 
5-19 Very green., too ~3 l ast 11 " 

small to count year's eggs) 
5-20 Green 499 11 " 
5-20 Green 468 11 11 

5-14 Very green., too 112' 
small to count 

5 .. 20 Green 458 ll1f· 

..,37-

Weight 
of Troµt 

6-Q- oz. 
11 I! 

7 " 
71J; 11 

20 II 

6 II 

6 II 

6-j;t ' 
9 11 

6 ' 
I 
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Creel Census., ~ Lake 

A complete record of the fish caught by anglers in Fish Lake 
during the 1937 season was obtained by Forest Guard Duncan. The 
records of fish taken up to August 24 are summarized in TabJ.e 21. 

A total of 51 253 trout were taken in 488 catches. Of these 
99.4% were rainbows while eastern brook trout formed only 0~6%. The 
average number of trout per catch was approx:imately 11 fish. Over 
the period covered., over 43%., or 2.,272 trout., were caught in the month 
of July. This percentage would undoubtedly be lowered if records 
through September and October were available and included in those data. 

As shown by the average number of trout per catch., the fishing 
was apparently best in the month of June when the average was slightly 
better than 13 fish per catch. The poorest fishing vms evident in 
August when the catches averaged approximately 9 fish each. 

In terms of _ fish produced per acre of water area., the records 
submitted here show that Fish Lake produced o.pprox:Lr,1.a-bely 58 trout 
of all sizes per acre of water area. (Area of Fish Lake , 90 acres). 
Complete rocorcl.s of tho entire season will probably increo.se this fig ­
ure considerably. Vfuen these are available ., much additionn.1 informa .. 
tion can be submitted showing pounds of fish produced per aero of 
water ., average catch per individual angler., total catch for tho season, 
average weight and length of fish., and other pertinent information. 

Month 

May 
June 
July 
August 

TOTALS 

Table 21.--surnmary of trout caught by anglers 
Fish Lake., 1937 season. ~ 

No. Trought Catght 
No. of Av.No.Trout Eastern Total 
Catches per catch Rainbow brook Number Per cent 

64 11.1 703 10 713 13~57 
62 13.58 819 23 842 16.03 

208 11.01 2;272 18 2j290 43.60 
154 9.14 1.,399 9 1.,408 26.80 

488 10.76 5.193 60 5_,253 

*Records from May 8th to August _24th. A complete 
report covering the entire season will be made elsewhere. 
These records were taken by Forest Guarp_ Earl D. Duncan 
under the direction of District Ranger A. E. Berry. 
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Improvements Recommended 

Stream bed improvements in High Rock Creek., Box Creek., Duncan 
Creek and the t,,·m s1:1aller tributaries to Fish Lake would greatly in­
oreas e and iuprove the available spavming areas--. Cleaning out excess 
brush, sticks ancl s:r:ia.11 logs would nake these i:rtrear.1s nore accessible 
to spavming fish. 

The drying up of some sections of these tributaries., particularly 
High Rock Creek, duri11.g the late sunu.,er causes a great loss of snall fry. 
These streans have little velocity and all have rubble, gravel., and sand 
bottoms into which the water tends to sink during lovr stai;es. This con­
dition., together with the slight fluctuation of the lake itself, makes 
it extremely difficult to raaintain water in the available spaYming areas. 
Straightening of the creeks would lesson tho amount of soopa6 o through 
gravel and sub-soil,. adding both to volune and velocity. 

The installation of riffle bars across the bods of Box and D~u1can 
Creeks would increase the size of tho available spa.vming n.ron.s if prop­
erly filled vd th loose gravel on tho upstroa.n sides. Rifflo bars should 
be c:r.ibedded deeply in the banks and stroan b ods approx:1-r.mtely 50 to 100 
foot apart, depending upon local conditions. Closing and posting of all 
tributaries would greatly increase protection for larGe numbers of spavm­
ing fish. Similar improvements to Buckeye 'and Cliff Lakes would greatly 
improve spawning conditions on these lakes . 

Stocking Reconmendatioris 

~ Stocking Records 

The number and species of fish planted in Fish and Buckeye Lakes 
in recent years are listed -below: 

Buckeye Lake 

1929 -
1934 -
1935 
1936 -

Fish Lake . 

20.,000 rainbow 
10 1 000 cutthroat 
10~000 eastern brook 
101 000 eastern brook 

1934 - 20.,000 cutthroat 
1935 - 20.,000 eastern brook 
1936 - 20.,000 eastern brook 
1937 - 201 000 rainbow 

Earlier stocking records for these ti."lo lakes are not available. 
Cliff Lake is unstacked at present. 
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Recommendations for Future- Stocking 

Since fairly complete catch records are now being obtained on the 
catches made in Fish Lake, it is evident that an excel1ent opportunity 
exists on this lake to obtain complete returns from marked fish planted. 
It is therefore recommended that a plant of 10.,000 t-vm-inch rainbow 
trout be made in tho summer of 1938 and that all of those fish be marked 
by removal of the left ventral and adipose fins to permit recognizing 
them when caught by anglers. The object of planting mn.rked trout in 
Fish Lake would be to determine the survival to anglers I creels after 
planting a given number. The facts obtained would bo extremely useful 
and servo as a definite guide for the proper management of this lake. 

Only rainbow trout should be planted in Fish Lake. With the 
improvements of the spawning tributaries of this lake., :natural propa• 
gation is materially aiding in maintaining the population. If catch 
records are taken annually these may serve as a guide in pointing out 
the necessity for further stocking., and so for the present only 10.,000 
marked rainbow are recommended as an experimental plant to be made in 
the summer~~ 1938. 

Since Cliff Lake now lacks trout., an initial plant of 1.,000 two­
inch eastern brook trout is recorri.mended. Spawning conditions in the 
form of springs in the lake bottom of this lake are better for eastern 
brook than any other species and no other fish should be planted., at 
least for the present. 

Buckeye Lake is ~ow inhabited by a few large ., adult rainbow 
trout over 12 inches in length., and a few eastern brook. No natural 
reproduction of rainbow has taken place apparently., though if springs 
flowing i·nto the lake and the outlet were cleaned out it is possible 
that this species might spavm naturally. However ., since fair spawning 
grounds for eastern brook trout exist in ·che lake bottom., only this 
species has been recommended. Eastern brook trout are well knovm to 
spawn in spring holes and over gravel bars in lake bottoms where water 
seeps up from below. Until bettor spo.:vming conditions are made for 
rainbow trout., only eastern brook are recommended• 

These recommendations should be considered tentative until facts 
from further work indicate wherein modifications are :necessary in order 
to maintain good angling conditions in those lakes. 

Tentative stocking recommendations for the lakes of tho South 
Umpqua drainage arc listed in tho following table. 

Name of Ln.ke 

Fish 

Buckeye 

Cliff 

Table 22.--Tontative stocking recornmondo..tions for lakes 
of tho South Umpqua drainage 

Aero- Food Size 
Location ago Grado Sped.cs Number and F'requoncy 

T 29 S., R 3 E., 12" ,marked fish 
Socs. 5 & 6 90 B,' Rainbow 10.,000 Exporimonto.l 

T 29 S, R 2 E, Eastern 
Sec. 12 15 C brook 1,000 2" biennially I 

T 29 S., R 3 E, Eastern 
Soc. 7 7 Bf brook 1.,000 2" biennially I 
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ExElanation _££ Figures 

Fig. Approximate 

!£!. Common Na.me Scientific Na.me Distribution Magnifioation 
1 Caddisfly larvae 

and case Mystacides sp. General in lakes Natural size 

2 Caddisfly case Glossosoma sp. General in streams Natural size 

3 Caddisfly larvae 
and case Halesus sp. General in streams 1¼ X nat.size 

4 Mayfly nymph Ephemerella sp. General in streams 2 :x nat. size 

5 Burrowing 
1½ :x Mayfly nymph Hexagenia sp. Fish Lake only nat.size 

6 True-fly 
2½ X (Diptera larvae) Chaoborus sp . General in lakes nat.size 

7 True-fly 
(Diptera larvae) Eriocera sp. General in streams Natural size 

8 True-fly General in streams 
l½ x nat.size (Diptera larvae) Chironomus sp. and lakes 

9 Stonefly nymph Pteronarcys sp. Gene'l-al in streams Natural size 

10 Sonefly nymph Alloperla sp. General in streams 2 x nat . size 

11 Stonefly nymph Acroneuria sp. General in streams 1½ X nat.size 
12 Alder-fly 

1½ :x (Neuroptora) S ialis ~t ,p.- General in lakes nat.size 
13 Fish fly 

2½ X (Neuroptera) Chauliodes sp. General in streams nat.size 
14 Damselfly Enallagma sp. General in streams l½ X nat.size 
15 Dragonfly Aeschna sp. General in streams l½ X nat.size 

16 Crayfish General in lakes 
(Crustacea) and streams Natural size 

17 Water-flea 
(Crustacea) Daphnia sp. General i.n lakes 7 X nat.size 

18 Scud (Fresh 
water shrimp Hyallella sp. General in lakes 8 X nat.size 

19 C(tepod 
rustacea) Diaptomus sp. General in lakes 8 :x nat.sizo 

20 Freshwater clam 
(Mollusc) Pisidium sp. General in lakes lOx nat.size 

21 s il Gonoral i rJ.:,..l_?.kcs 
(Molluso) Physa sp. and st"!'oam~ 1½ x nat.size 

22 Snail 
(Mollusc) Planorbis sp. Cliff Lake only Natural size 

23 Snail 
(Mollusc) Flumunicola sp. General in streams Naturo.l size 

24 Snail 
1½ x nat.sizo (Mollusc) Goniobo.sis sp. General in streo.ms 

25 wror penn~ Coleopte a) Psophenus sp. General in streams lO x nat. size 
26 Water mite General in lakes 

and streams 10 X nat. size 
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F I G. 4 
COMMON FISH FOOD ORGANISMS OF LAKES AND STREAMS 

OF THE SOUTH UMPQUA DRAINAGE 
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