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INTRODUCTICON

Purposc of the Survey

This is a progrecss report on the lake and stream Survey being con-
ducted on the Mt, Hood National Forest, The surveéy is being carried on
‘under the joint cooperative agrecment betweecn the U. S. Bureau of Fish-
erics, Department of Interior, and the U. S. Forcst Service, Department
of Agriculture signed March 18, 1935, It is part of the cooperative pro=-
gram of the U, S, Forest Service and the U, S, Bureau of Fisheries for
strcam and lake surveys, detailed fresh water investigations, and strecam
and lake improvement in the National Forests of Region 6 approved June

25, 1937,
The purpose of the survey is:

(1) to develop a practical scientific fish planting program for the
forest,

(2) to determine the need for stream and lake improvement,

{3) to determinc if prescnt regulations and restrictions on fishing are
satisfactory, and to recommend such changes as seem advisable,

.

(4) to open for study special problems of the National Forest waters,
(5) and to locate possible hatchery or rearing pond sites,

During the survey collections werc made of scale samples, fish,
vegetation, plankton, insects, crustacecans, and molluses, These colsw .
lezctions were sent to various specilalists for classification so that im-
portant data on distribution of different lake fauna and flora can be
ascertained, The material on scales and fish snpocimens has not as yet
been returned but what has been learned from the other material collected
is included in this report. As the work continues it will all be included
and made available to biologists doing similar work and to naturalists in
other fields,

This report contains the results of the field work done to date,
This is confined to lakes with the exception of one inspection trip over
some stream improvement deviccs. The data are for the date upon which
the lakes were surveyced only and so do not give seasonal variation., In
the future more frequent checks of at least the more important lakes may
be possible and give more accurate and valuable information, It is hoped
that a winter trip into the area covered this summer may be made to learn
something of snow and ice conditions and winter conditions in general on
the lakecs.

Personnel

The survey party consisted of Charles J, Campbell, Junior Biologist
and from threc to five CCC enrollees, The number varied some as fires
now and then necessitated the loss of one or more crew members,
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Time in the Field

The previous Junior Biologist who was to make this survey did not
return in June as planned and the start of the new fiscal year declayed
the hiring of another until July. Actual survey work started on July
24 and continued until October 20. Freczing weather at the high eleva-
tions wherc most of the lakes are found makes this typec of work all but
impossible by this time. The earlier part of July was devoted to getting
a creel census under way on four strategically located lakes of the
forest, starting a random catch record for both strcams and lakes at other
points, and in taking care of the nccessary details connected with establish-
ing a CCC spilke camp,

Arca Covered

Cnly the lakes in that part of the forest covered during the 1939
seagon arc included in this report., With the excepiion of two or three
lakes, the Lakes Ranger District was covered completely. All the lakes
of the Bull Run Rangoer District werc covered except thosc woll back in
the Bull Run Reserve, On the Clackames River District only one lake was
surveycd., This leaves the Barlow, Hood River, Columbia Gorge, and practi-
cally all of the Clackamas River Ranger District yet to be covered. On
none of these district, however, is thore such a concentration of lakos as
is found on the Lakes District. This report will be enlarged to include
these area as the work progresses,

Equipment

fost of the equipment and sclentific instruments used in the sur-
vey was loaned to thc Forest Service by the Burcau of Fisheries,  The
various items of equipment used are: Ekman dredge, plankton ncts, fish
nets, water samplc bottle, portable rubber air boat, thermometers, siecves,
proservatives, notebooks, pH determination set, snd other supplies com-
monly uscd in biological field work,

"The Forest Service furnished auvtomotive transportation, preservatives,
vials, camping equipment, maps, collapsible shore sampler, rubber air boat,
plant press, maximum-minimum thermometer, and a sounding outfit. The army
furnished food supplies for the CCC crew. Fishing tackle, with which most
of the Tish specimens were taken, was furnished by the party. '

Methods used in the Survey

In general the method of carrying out the work and recording the
data was that described by Dr. H. S, Davis in "Instructions for Making
Stream and Lake Surveys", Fisheries Circular No. 26, put out by the
Bureau of Fisherices in 1938, Areas werc determined by traversing rather
than by planc tabling as traversc notcs can be kept in a notebook and the
map drawn later indoors in case of rainy weather, This method is just as
fast on small lakes such as are found on this forest, as 1t is not necessary
to set up two or more basc linc in casc of irregularities, and it is quite
accuratc if reasonable care is used,
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Goencral Charactoristics of Forcst and Lakes

The Mt. Hood National Forest compriscs 1,099,507 acres, It 1ls bounded
on the south by the Willamotte National Forest, on the north by the Columbia
River, on the cast by the Warm Springs Indian ?ugu rvation and ¢cssation of
timber, and on the west by the Willamette valley. The Forust falls into
Clackamas, FHood River, Wasco, Jefferson, and Merian Countics, Most of the
lakes cov“rud in 1939 were in Marian and Jefforson countics, and the rcst
in Clackamas,

The average annual rainfall is about 60 inches. Snow banks werc
found ncar some of the higher lakes as latc as the middle of August. Mt,.
Hood is the highest poak in thoe forest, 11,25% fect, and has 8 glg01crs
furnishing a constant supply of water To thc otrcsmq of thc forest so that
voery fow of them dry up.

The four largest rivers on the For“st arc¢ the Clockamas, the Sandy,
Hood, and the Bull Run. ©Some of the headwatcrs of the Brcltcnbush and
Dbthut ce Rivers sre also loecated in this forcst. The entire water shed
of the Bull Run is closed to public as it is from herc that tho city of
Portland gets its water supply. Except for neccssary firce pre-suppression
work this large arca is left ss naturc intended it, Fishing and hunting
are of course ontirely prohibitod,

The Mt, Hood Forest can be crossced by surfaced highway by way of the
Mt, Hood Loop and the Wapinitia cut-off, or, by remalning on the loop a
traveler may continuc around the mountain and come out on the Columbia
River, The Forust Scrvice maintains numerous sccondary roads during the
summer which make most of the lakes and streams casily available to the
angler, "The presence of these roads coupled with the close proximity of
Portland, the largest center of population in the state, is in a large
measurc ruypon81blo for the fishing problem on the Forest. In most cascs
the anglers can, and thousands of thom do, drive to, or within casy walk-
ing distance of the streams and lakes thev wish to fish., Availsbility and
iarge population make for heavy fishing, heavier than many of the small
lakecs and strecams can support, The sportsman cxpocts fish for the money
he spends for his liconsc and in a large moasure looks to the National




Torests for thom. Our problem is to keep the waters producing fish at
their highest capacity to furnish as much fishing as possible for as many
people as possible,

There are approximately 115 lakes on the forest that have beon named.
Most of these have been stocked at some time, and furnish fishing., The
Lakes Ranger District has the greatest concentration of lakes including
mony small bodics of water that have nover beoen named., 65 of the lakes
were surveyed during the past swmmor, and these range in size from 240
acres down to 1 acre, Tho average size of these lakes is 12.1 acres, but
the greater share of the total srca ig contained in threc lakes of 55, 9C.
and 240 acros. - On the whole the lakes arc shallow, 73 fcet being the
deopest found to date, and only four being over 50 feet deep. Tho average
meximum depth is 17.6 feot.

The lakes are practically all over 3000 feet in clevation, and many
ofi them are the result of glacintion, some being formed by lateral or ter-
minal morainss, and somc occupyinz old cirques, Beaver have made others,
and some arc.just basins that cetch and hold the spring run-off,

Mast of these small, shallow lsokes have no running inlets and out-
lets except. in the spring. Thoet some of them support fish 2t all would
indicate  that they have rusning water during the winter., This is onc of
the things that should be chockod this wintor, 0f the lakes surveyed
only 23% or 55.3% had running water when surveycd, This includes those
with cither inlets or outlets or both; a2lso a fow were surveycd later in
the £fall and had running water in places that may have been dry in the
summer, - Part of thosc having running water have spawning possibilities,
and young fish were Tound in thuse, The majority of these lekcs have no
spawning facilitics and fishing can be maintained only by repocated stock-
ing., Fregquently gravel shoals in run-offced lakes that might be suitable
for Eastoern Brook spawning nrce c¢xposcd in a short time by lowering water
lovels whon the run-off stops, making spawning imnossible or unsuccessful,

Fluctuating water lovels also meke it difficult or impossible for
aquatic or cmergent plants to become established. Wave action removes all
organic material from the shore gravel making it much less productive, Ag-
uatic vegetation is important os it furnishes shelter and food for many
organisms theot are food for fish, It also furanishes shelter and protection
for small fish, TVegctation is common in a few of the lakes, but in the
majority is scarce or abscnt,.

Temperatures varicd greatly, but as they were taken only once per
lake, that is on onec day, the scasonal varistion was not determined. The
extremc high surface temperaturc rocorded for the summer wos 80° in Lower
Goodfellow lzke on July 26, 1939, and tho extrome low surface tomperature
was 45° in Hidden Lakc on Octobor 16, 1939, Burface temperaturss vary con-
siderably with the weather conditions. Most of the lakes were betweon 60°
and 70° ¢« 1n very few lakes was there any sign of thermal stratification,
In general there were only s few degrecs difference between the bottom and
the surface temporatures, In the case of the lake with the 80° surface the
bottom (9 feet down) was 66° duc to inflowing springs. This condition makes
the lake habitable for trout.




Trout Foods

Trout foods naturally fall into four classifications. Thesc are:
(1) Plankton forms, (2) bottom and shoal organisms, (3) torrcstrial food,
and (4) vertebrate foods, These clacsifications will be taken up separ-
atcly.

Plankton

Plankton is the term anplicd to thosc small forms of lifo found free
swimming in the water but at the will of the currents. They are indepen-—
dent of L i3 bottom, but arc incapable of moving in a definitce direction for
an indefinite time. Some algae, numerous crustacea, and a Tew other forms
make up the plankton powulutlo¢. They are
of the water, and arc from microscopic sizc, up to thec onc
plankton which may be ncarly 1/2 inch long.

inscct larva

Most of the lekes surveyced arc relatively rich in plankton., Water
Tleas and copepods wore the most common types found., Most of these arc
large enough to be scon if placed over a white background. Thc copcpods
specially may be brillinntlv colorcd, and if numerous be scon readily in
the lakes, Therc is considceraeblo pu“’onql V”ﬂ1“t10n in plankton popula-

tions and for this rCPS noquantiteative detorminations wers not made on the

lakes as they were visitod on only ono day durl"b the geason. Colloctions
were made for qualltatlvo determinations to lorrn thoe voarious specilos

present and their distribution.

Dr. Trevor Kineaid identificd the material ond prescnted the Forest

usually found in tho upper laycrs

Table 1 continuad on r

with o roforconce collocetion mounted on microscope slides. The various
specivs and the porcontage of tho lakes in which they were found is given
in Table 1,
Teble 1
Species nnd Distribution of Plankton
% age of lakes
Name in which found
Cladocerz (water fless)
Diaphanosona rﬁchvuru. Lieven 4.6
Dophnia 0. ¥, Muller 36,9
5”5351a ] DeGecer 3
Holopcdium zibborum Zaddach 47,7
Ccriodaphnia Tobiculata Jurine %
Bosmina longispina Leydig 41,5
Alona ﬁiflhlg Leydig 3
Alona Outt“tn cars 1.5
Pleuroxus denticulatus Birgo 3
Chydorus sphaericus 0, I'a Muller 3
Alonclla excisa Fischor 3
Polyphemus pc podiculus Linne 1,5




Table 1 (Conttd,)
Spcecies and Distribution of Plankton

ﬂ nge of lakes

Name in which found
Copepoda
Epischura nevadonsis Popps 70,7
535btomus E&rrellil Forbes 20
Diaptorus Tintoni Forbes 6.1
Diaptomus franciscanus Lilljebors 15.4
Diaptomus shoshone Forbes 3
Diaptomus washingtoncnsis Marsh 7.7
Bfabtomué wardi Pearse 4
Diaptomus gignicouda Lilljoborg 41,5
Cyeclops serrulatus Fischer 1.5

Rotifera (whecel animalcules)

Keratclla cochlearis 4.6
Ostracoda

Spl 1'5
Dintera (truc flies)

Corcthrn sp, (larva) 3

Plankton wag collected by means of a 8ilk tow nct. Sometimes it may
be so nbundant as to clog the not after towing a few foet, and at other
times sc searce that it is difficult to obtain enough for a sample. Clack-
amas Leke for cxample had practically no plankton. It is a very cold,
clear lake (46°) and has considerable water rununing through it,

Generally the alpince lakes arc limited 2s to number of species al-
though the number of individuals may be high,

Young fish in particular feed on plankton to a large extent, making
this form of food important from o fish production standpoint, Also larger
organisms that furnish food to fish, feed on plankton; in other words it
forms a basic part of the food chain,

Bottom and Shoal Organisms

The bottoms of most lakes ar¢ covercd from a few inchos to a foot
or norc deep with rmck or silt, In and on this layer of much many or-
ganisms make their homo, Thesc organisms form a large part of the fish
Tood at 2ll seasons of the year, and cre the most important as they are
available all the year around, including seasons when other types of food
are not, The chief foods found in the bottom are midge:larvee, alderfly
larvac, scuds, mayfly nymphs, odonata nymphs, clams, segmented worms,
round worng, and clams,  These have all been found in stomachs of fish, al-
though clams but scldom, togcther with other forms that have not been found
in the bottom samplcs,







£all into the water furnishing food.

‘Much of thisg food falling on the surface is aquatic in origin. May-
flies, caddis flies, stoneflics, midgss and similar forms furnish food
during their immature aquatic existence, are takon in guantities as they
rige to the surface to emerge, and continue to furnish food as adults,
They must lay their cggs in or on the water and in their dipping flights
over the surface for this nurposc many arc tokoen, After fulfilling this
mission they £all exhausted on the watcr and may be snapped up by trout.
The voast swarms or hatches of mayflies are familiar to all anglers and the
large amount of food they furnish, at least poriodically, can bo scen,

The lerge Odnnatz foll into this catogory elso., A common sight is that of
a dragon fly swooping over a lake, dropping every few yards to rclesse
oggs, only to have a trout leap for it at cvery descent., When they have
rived thcir%sp&n and fall on the watcr they furnish ezgicr prey., Trout
only six or scven inches long will frequently be found with ons or more
large dragon flics jammcd into thelr stomachs,

While difficult to ostimate the amount of food from this source,
it is definitely importent nnd should not bo overlooked.

Voertebrate

In this category fall small vortebrates as Trog salamanders, small
fish or forags fish, The =lpine lakes seldom have rags ©ish so young
trout Till part at least of this nichs., Selapanders are present in a few
lzkes hoving trout and theose furnish some food. Larger fish arc the ones
mainly bhenefitted by this source of Tood,

Plant Life

As previously stoted the plant 1ife in many of the lakes is limited
by highly inorganic shorclines, wave sction, and fluctuation of water
ovels, A collection of the plants found in and around the lakes was made,
and these specimens wers identificd by Garland Powcll and others of the
Herbarium staff at Oregon State College. The following table shows the
types of plant life found,

Table 2

Agquatic Plants

Scientific name Common nane Remarks
Potentilla palustris Marsh cowborry Along shorc, emerg,
Isoctes howellii Howell's guillwort Submerged, small
Equisetum Snoke or joint grass Pound in up to

6t of water,
Eleocharis palustris Creeping spike rush Along shore
Carsex exlicata Western inflated " "
scdge
Carox aquaticis Water sedge " "

Teble 2, Continued on next page o
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Table 2 (continucd)

Common nomo Remarks
Narrow lceaof burr Long narrow T loat-
inz lerves,
Nuttnll nondwood Floating lervos.
Common floating Luaves rudQlSh
Flozting.
Utriculeric. vulznris Blodderwort Submerged
ws trifolinte Bog boan, Buck bean Alonz shorec, CHCra.
cepillaceun Moss Found 567 d‘ o))
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o detorminations were medce on all lokes surveyed, MNitrazine papcr
was tricd dbflb‘ the 1938 scagon for this work and was fonnd unsatigfactory,
50 thisg yoor = LaMotte colarimetric set was used. All lakes wers quite
close to nput"al or pH 7, the lowest valuc found boing C “, and the highest

Teds

Freosh wotor shrimp or scuds are sald to prefer waters on the alkalin
side, In the light of pnst season's cxpericnce they scem to stand o slight
acidity. SBcuds wore present in 55.4% of the l=kss, and in two cascs the
pE wos 6.5, in one crsc 6.6, and in six cascs 6.7, In all other lakcs con-
taining scuds the pH was higher than 6.7. While too many other factors
enter in to maks this conclusive, it doocs throw some light on the ecology
of this form of lifec,




Benver Planting Sites

During the survey a2 lookout wozs kept for locations where beaver might
be advantageously planted. Several lakes were picked where such projocts
might be profitable,

Fickman Lake is on the Bull Run Reserve and so is closed to fishing
and 1s valuable as an crperimental lake, but it formerly had a colony of
beaver, The lake is so situated that 2 small dam would raise thce lake 4
or 5 feet and do no damage. Beaver 1f planptcd might make such a dam,

Burnt Lake 1s also situated so that a small dam would raisc the water
considerably, and in so doing incorporatc somc small ponds with their fish
food into the main lake. If introduced beaver would do this job it would
be to thoe zdvantage of all concerncd,

Salmon (Mack Hall) Lakc is a shallow lake recommended for an exper-
imental plant, It has plenty of alder for beaver food and a running out-
let, IT this lake could be decpened it would be much better from a fish-
ing standpoint, and beaver would dam the outlet, thus raising the lake,
No damage would be done.

Surprise Lake formerly had beaver, but at present the outlet goes
dry in late summer and the lake becomes very shallow. If beaver were in-
troduced and dammed the outlst this lake would be deepened and would be
less likely to get so low during the summer.

Shellrock Lake also has an outlet that goes dry by late summer, This
is a good sized lake, but has a maximum depth of 12 feet; most of the lake
is considerably more shallow than this, Beaver night dam the outlet in the
spring and so raise the lake level, There is a good supply of alder and
willow on the lake%

Anvil Lake is a small beaver made lake furnishing cutthroat fishing,
There were no recent beaver signs when the lake was surveyed, Introduction
of beaver should enlarge and improve the lake,

Cripple Creek lake 1s a larse but very shallow lake that would be im-
proved by deepening. Beaver might dam the outlet and accomplish this task.

Winter Kill

The matter of winter kill has been the subject of many publications
and the theories as to its cause have been widely discussed, Therefore,
this phase of the matter will not be szone into here, Several lakes were
found that because of their shallowness one would not expect to hold fish,
but which did contain fish that had survived at least one winter. This
raises the question, ™Fhat is the least depth of water in which fish may
be planted"™? Some shallow lakes, notably Salmon, were recommended for
planting in order to set information that may answer this question.

=0
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Species of Fish Present

The lakes of the Mt, Hood Forsst are suited only for salmonid fishes,
and none have been found to dote with other fish than trout in them. Three
specics of  trout were found during the survey; Iastern Brook trout, Salvelinus
f&ntinalis, Rainbow trout, Salmo gairdnorii, and Cutthroat trout, ualmq
claﬂlii. “The first of Lhuoe iz introduced and the other two arc native,

Their distribution can be scen in the tablos,

0f the 65 lekes surveved only 4 had native fish in them; the others
all contained introduced Bastern Brook., The native species and the Eastern
Broolk arc thce only satisfactory fish for mountaln lakes, Mackinaw trout
(Cristivomor namaycush) and Loch Leven (Salmo levenensis) make slow growbh
in such placcs and tend to bocome cannibals almost cxelusively defying all
attempts to take thom on a hook and line. As such they are more of a detri-

ment than an aid to good fishing,

Figh, like wmost forms of lifc, are afflicted commonly with parasites
of onc kind or another. In gcensral a normal infestation of parasites docs
the host little if any harm. In some cascs, however, guite the opposite is

true., The only infustotion of parasiiue, th\u nay ‘a serious, scen during
1929 was in 0lallic Lake. Horo a 15 inch trout was pleOd up dead and

given to the author. Upon exsmination it proved to be heavily infested with
the larval form of the tapeworm Dibothruim cordicens, This parasite if it

did not causc the dsath of the fish was at lcast a strong contributing factor,
The majority of the fish e¢xamined from the lazkc proved to be infssted to

some degres by this worm.

D. cordiceps is a Tairly common parasitc in this country, and was
first found in Elk Lake (Deschutes Forest) wherce it was determined to have
heen brought in by pelicans. Since then it has beon found in a number of

Cascade lelkes, and other water birds such as sea gulls have been found to

Water Dogs
Almost witnout exception the lakes surveyed had large populations

of Pecific newts, locally known as Ywater dogs". They are lizard-like in
superficial appe ”runco and arc an air breathing amphibian., They are
dark to light brown on thc dorsal surfece =2nd bright yvoillowish orange on
the ventral. They werc observed coming to the surface for air in as much

55 feet of water., They bresk tho surface whoen getting air ond so are
often mistaken Tor rising fish. As they are poisonous when eaten they
furnish no fish food, On the contrary they will eat young fish when
pessible, When fish are planted the water dogs clean up any dead ones and
also capture those thet maybe a bit sick or dezed, In this way they are
detrimental, and it is my opinion that they competc considerably with trout
for food, They can bs scen rooting around the bottom evidently after the
same organisms trout are known to fced on, There is no method developed
25 yet to eradicate these creatures, and such o method would be of much
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value, 28 in addition to the above mentioncd harmful cheracteristics they
cortainly add nothing of an esthetic naturc to the lakes,

Improvemcnts

The lakes are in little nced of »hysical improvement as most of them
have 2 good amount of log or roclt cover, Some could be bettercd by in-
stallation of cover, but this should not be attompted unless sufficiont
cover dovices are put in to avold concentrating the fish in a few places,
If only a fow cover devices are nut in they tend to drow the small fish %o
those points; these arc followed by larger fish, and thesc in turn tc
snglera, This situation reprosonts poor mana gvrunf practice,

Whore possible the introduction of aguatic plants into lakes with
non& should be tried, Such plantings should be placed to avold strong wave
action or bc protucted from it. Bottom forms may oftcen be planted in balls
of mud or in containcrs such as strewberry boxos filled with soll and ferti-
lizer. This give the plant a chance to

Pyramid lake has o sm:\l1 lako,
If this werc confincd to on chﬂﬁn\l when the leke is planted it might

furnish a limitcd amount of SDawning,

Folding sand Rosring Pond Situs

One of the objects of- survey wns to lceatc possible holaln and
rearing pond sites. Zigzag, hendguartors of the Bull Run District, is one
good location, ¥Fish heove been held here in live pens in Bear Creck in the

past. wo rearing and holding ponds are now under construction at this
location,

1igh Rock Sopringz on tho L, ¢3 Digtrict hag a fairly good flow of
water ond fish have boon bold re in the pnst in large wooden "bsth tubV,

Ag this is the only available Jutcr for some distance, and is within strik-
ing distance of & number of lakes it is valuasble for this DUTPOSE .

Clackamas Lake has a large flow of spring water, but it is so cold
that 1t would bo unsuitable for rearing ponds unless some method werc de-
vised by which the water could be warmed, Tor holding ponds or live pens
it would be quite satisfactory,

The inlet of Breitenbush Lake is warmer than Clockamns as it was 48°
on the date surveyced, There is considerabls fnlrly level land at the head
of the lake, and norhaps roaring ponds could be developed here, The oleva-
tion (5500') is such as to make a very short growing scason howsver, This
location is relatively closc to a large number of lakes than can be reached
by road and short distances by trail, so holding ponds herc would be ad-
vantageous 1f a large numbor of fish were to bhe planted in the area,

More sites will undoubtedly come to light as the remaining lakes and
the streams arc surveyed,
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Table 3, Food Chart of the Bull Run Ranger District

Bottom Forms No., of Species of  Shore Forms Shrimp
No. Name of Lake Date Surveyed Elevation per ﬁ cu.ft, Samples Trout pres, per sc.fte pH pres. (X)
1. Big Goodfellow July 24,1939 31501 10 6 21 6.7 X
2 Middle Goodfellow July 25;193%9 2900¢ 5 5 217 649 X
%7  Lower Goodfellow  July 26,1939 2880¢ 65 4 Eb (2) 29 65 X
4 Hickman July 27,1939 3380¢ 18 5 27 §.9 X
49  Plaza Sept.27;1939 3800¢ 217 5 EDb 78 6.7 X
55  Salmon Oct. 32,1939 3900°* 33 5 252 6.95 X
(Mack Hall) -
56  Veda Oct. 9,1939 4200¢ 10 5 b 71 Tel X
57 Kinzel Oct, 10,1939 4250+ 17 2 Eb 8 6.3
58  Burnt Oct. 11,1939 40751 24 5 59 760
59  Dumbbell Oct. 12,1939 44801 25 5 Eb 65 X
60 Devilts Oct. 13,1939 40901 52 5 Eb 49 .4
61 Hidden Octe 16,1939 38007 20 2 Eb ‘ 86 6.7 X
62  Mirror Oct. 17,1939 4150 41 5 Eb 717 Tol X
63 Eena Oct. 17,1939 3600¢ 9 3 Eb 18 6.5
65 Wind Oct. 20,1939 4300¢ 69 5 28 6.8
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Table 4

continued

Bottom Forms

No., of

Species of

Shore Forms

Shrimp

No, Name of Lake Date Surveyed Elevation per 4 cu.ft, Samples Trout pres, per sq. ft, pH pres, (X)
38  Russ Sept.12;1939 4600° 4 5 Eb 66 Te3 X
329 Jude Sept.13;1939  4590° 9 3 Eb 116 7.5 X
40  Brook Sept,12;1939  4590¢ 108 4 305 7.1 X
41 Clsckamas Sept.14:1939  3340¢ 258 2 Eb Cut 20 7.1 X
42 Bear- Sept,18;1959 4000¢ 12 3 Eb 147 6.7 X
4%  Rock; upper Sept.20;1939 4290¢ 5 4 Eb 52 6.6 e
44 Rock; Middle Sept.19,193%9 4250¢ 16 5 Eb 97 6,9 X
45 Rock, Lower Sept.22,1939 39001 32 % Eb Rb 38 Ta? X
46 ercne Sept.21,1939 42001t 17 5 Eb ' 62 7ol X
47 Shellrock Sept.22&25;'59 3550°" 28 5 Eb 23 7.0 X
48  Hideaway Sept.25&26,739 3950°¢ 69 & Eb 83 7.0 X
51 Buck Sept. 29,1939 39401 4 4 51 6.9

52 Shining Sept.30,1939 41701 27 7 Eb 443 Tel X
53  Dinger Octe 23,1939 40501 28 5 ? 81 Te?2 X
54 Anvil Oct, 2;1939 39501 A 2 Cut Common Tol X
64 Frog Oct, 18,1939 4000t 48 5 Eb 263 7ol X

Table 5. TFood Chart of the Lakes of the Clackamas River Ranger District
50 Gripple Cresk Sept. 23,1939 43401 25 5 b 115 iy X
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