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INTRODUCTION

The University of Idaho, through its Policy and Coordinating Committes on Water Resources, s dedicated to
assisting in the formulation of coordinated research and planning for the development al the water respurces of
the State of Idaho and our nation. The fellowing Policy Statement on Water Besources was approved by the Uni-
versity of ldaho's Water Besources Committee on 17 January 1982

The basic goal of the University of Idaho is to be of service to
the people of this state and nation through teaching and research.
The natural resources of Ideho, especially water, constitute our most
valuable azsets, The manner, in which we utilize and develop such
resources will influence our health, security, economy, and well-
being for all time.

Therefore, the University of Idaho, in conformity with its tra-
dition of service, has resolved to commit its facilities through teach-
myg and research to assist in the formulation of coordinated plans
and policies for the development of the water resources of this state.
It iz imperative that the information and an understanding of the
issties associated with the conservation and development of water,
and all its related uses thus acquired, should be brought to the at-
tention of the people of this state. This will be accomplished through
a program of disseminating information by the University of Idaho
and other agencies working in unison,

Such an undertaking will give all the people of Idahe an oppor-
tunity to make informed decisions and establish goalz with respect
to the use of water resources within the framework of our democratic
PrOCesses,

To that end the University of Idaho has established a Water Re-
sovrees Committee whose membership is zelected from the various
Colleges with an advisory board consisting of the President of the
University of Idoho and the Deans of the Colleges of Agriculture,
Engineering, Forestry, and Mines.

It is the duty of the Policy and Coordinating Commaittee on Water
Regources to implement and assist in the development of a compre-
hensive water resources program within the limits of the resources
of the University of Idaho.

The University of |daho's Policy and Ceordinating Commitles on Waler Resources is comprised of people wha
have diverse interests and beckgrounds related o water resources. This cross section repressntation is providing
& [Heans ]_1-:,- which confroversial uses and E||:||'_'-|-'|.'a1|ﬂr'|5 far ldaha's waler resowrces can be discussed and evaluated.
The commiftes is presently comprised of the following membership:

G C. Lewis — Sgricultural Chemistry
W. E. Folz — Agricultural Ecomomics
L. W, Firzsimmeons  — Agricuftural Engineering
Gx. L Corey — Agricultural Enginseting
D. C. Larsen — Agricultural Extenslon Service
C. L. Warnick — Civil Engineering

P, Mann — Elecfrical Engineering
F. D. Jehnson — Forest Management

C. MacPhes — Wildlife Management

T. B Walenia — Law

P, A Buscemi — Leters and Science

B B Reid — Mines and Geology
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Advisory Coundil to the Committes

0. B Theophilus, President, University of ldaho
J. E. Krausz, Dean, College of Agriculture

A, 5 Janssen, Dean, College of Engineering

E. Wohiefz, Dean, College of Forestry

E. F. Cock, Doan, College aof Mines

It is the Water Resources Committes’s dasire to help achieve a program of water uvse and development fhat

will confribute the most good for the most people in the State of Idabo in the lomg run.

Although the report of projects that follows shows considerable ressarch activity, it iz the Weter Eesources
Committes's baliaf that much more ressarch is needed. Bz a guide ta futurs -.r.rarl-c, tie I:G“Dwi"l!] pr'nrifﬁr of needs

has been proposed by the commities,

Priovity [
a. A study of ground water rezervez and the basic behavior of

the movement of ground water within the extensive aguifers
of our region.

b. A study of the economie, sociological, and legal problems
concerned with water use and transfers of water as well as
the changing use of water,

Priority [l
a. A study of pollution abatement.

b. A study of fish propagation and fish migration with relation
to the other uses and demands for water, particularly within
the State of Idaho.

Priovity 111

a, A study of land use practices on watersheds related to gquan-
tity and timing of waterflows.

b. A study of problems in forecasting water supplies and floods
for all water wses,

e. A study of basic soil and water relations in nature and under
irrigation practices.

d. A study of the history of the use of water in Idahe, particu-
larly related to irrigated agriculture,

Acknowledgments

This presentatian has resulted from a combined effort of the University of ldahe Water Resources Committes,
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IRRIGATION OF SPRING WHEAT IN SOUTHERN IDAHO

Protein content iz tmportant in wheat used by the milling trade. In
dry land areas it varies considerably with the amount of rainfall.
Protein content variations in wheat grown under different irrigation
treatments will be determined by thiz study.

INVESTIGATORS
03, McMazter, M. leBaron, R, Shaeffer, H. Steven
il YWiize

DESCRIFTION INCLUDING OBJECTIVE

A project o study the ettects af soil moistyre on the
preduction of spring wheat, The ohjectives include

a, to determine the effect of soll modsture level in
the root zone from planting 1o heading on yield,
malurity, protein content, and milling qualities
af spring wheai.

DEPARTMENTS AND COOPERATING AGEMNCIES

Dﬂpﬂrrrnem =1 .I'!-.;|r|i.'||l.'|._|r..:|l Enginesring
Depariment of Agriculivral Chomisiry
Deparimant of Agronomy

Tweimn Falls Branch Experiment Sialien

FIMANCIAL SUPPORT
Estimaled annuval budget 53, f00=—5tate Funds

DURATION AMD STATUS

Project inltlared July, 1982—Probable duratkon five

To abtain the best

b, to determing the sftfect of soil maoisture lewel in

the roct zone from heading to maturity on yield,

maturity, protein content, and milling gualities

of spring whaat, pears

IRRIGATION OF BEAN 5EED CROPS
Snoap bean seed production in southern Idaho is a major industry
which is completely dependent on irrmigation.
erop return, the seed growers must use their irrigation water effi-
ciently. This research will help farmers scientifically apply irrigation
water to their snap bean zeed crops.
INVESTIGATORS

G, Mchasier, (5. Corey, & LeDaran, L. Hawithiarn

DESCRIFTION INCLUDIMG OBJECTIVE

A progect 1o determine the effec of sofl moisture levels
an the yield and guality of snap beans grown for seed

DEPARTMEMNTS AND COOPERATING AGENCIES

Dapartrment of Agriculiural Engineering
Dapartment of Plant Pathalogy

Twrirs Fallz Branch Experiment Station
Agriculiural Besearch Servics

U. 5. Departmant of Agriculture

[

FINAMCIAL SUPPORT

Estimated annual budget 54, 300—Federal Hatch Funds,
State Fumds

DURATION AND STATUS

Project initiated 1955—Project mmplclﬂﬂ:l 151

PUBLICATIOMNS AND THESES

‘Irfagation of Snag Beans Grown for Sead in Idaho,” G.
tichaster, M. LeBaron, G. Corey, L Hawthorn, W', Toole,
idahe Agricvliural Experiment Siation Bulletin 334,
1 Q&



SOIL MOISTURE AND FERTILITY EFFECTS
ON THE PRODUCTION OF CORN SILAGE

Az livestock production inereased in southern [daho, corn silage be-
came an important part of the feeding program. Non-irrigated areas
have been the major producing regions of corn groum for silage.
However, new varieties now make it possible to grow corn in the
Urpper Snake River Plain., For successful production, efficient irri-
gation and fertilization programs must be determuned. This study
will help farmers obtain corn silage of the highest quality and yields.

INVESTIGATORS FINAMCIAL SUPPORT

G. Mchaster, J, Walker, E. Owens

DESCRIPTION IMCLUDING OQBIECTIVE

A study o determing the effects of fartility levels and
soll maisture levels on the yield and quelity of silage
com

DEFARTMENTS AND COOPERATIMNG AGEMCIES

Cepariment of Agricultural Englneering
Aberdesn Branch Experiment Siation

tatimated annual budget 34, S00—>53tate Funds

DURATION AMND STATUS
Praoject initiated 1957 —Project eampleted 1940

PUBLICATIONS AMD THESES

"Irrigation and Fertilization of Field Corn Grown for
Silage in Southaastern ldaho,” G, MeMaster, ). Walkes,
E. Owena, Idaho Agriculiural Experiment Station Bul-
lafim 392 Reptember, 1942,

EFFECTS OF SOIL MOISTURE LEVELS FROM PLANTING UNTIL THE
BEGINNING OF TUBER FORMATION ON POTATO PRODUCTION

The guality of Russet Burbank potatoes produced in [daho depends
greatly on the irrigation practicez uzed. Early in the growing season
potatoes need adequate moisture to produce uniform smooth tubers,
but excessive irrigation can set up conditions under which dizeases
thrive. This research will provide Idaho potate growers with an irri-
gation water management program that should contribute to good

tuber production without erop domage.

INVESTIGATORS
G, Mcaster, K. Knutson

DESCRIPTION INCLUDING OBJECTIVE

A sfudy to determine the effects of early season soil
conditions on pofato yvields and quality. Differerm soil
mgisture levels will be maintained from prior fo plant-
ing until the start of tuber formation. The objectives
inclwde:

a. to determine the effect of planting In wet and
dry seed beds,
to determing the point an the soil moisture ax-
tracticn curve where irrigation water should be
applied for opfimum growth
to investigate the possibility of maintaining low
sail moisture levels early in the s=asan and o
determine the water saved.

k.

(&)

DEFARTMENTS AND COOPERATING AGEMCIES

Departiment of Agricultural Engimesring
Departrment of Plant Pathology
Aberdeon Branch Experiment Station

FIMAMCIAL SUPPORT
Ezfimated anmual budger $8,000—S%1ate Funds

DURATION AND STATUS

Froject initiated July, 1962—FProbable duration five
YVEArS




A COMPARISON OF SPRINKLER AND SURFACE IRRIGATION METHODS
ON YIELD, QUALITY, DISEASE, AND STORAGE OF POTATOES

The need to determine the best method of applying irvigation water
increases as new lands are brought into production in southern Idaho.
Becouse of irregular topography and the fact that water iz obtoined
from wells, sprinkler irrigation s used extensively. Since potatoes
are a major agriculturel product in this region, research was focused

on selecting the nost suitable irrigation methods for this crop.

IMVESTIGATORS

G, McMaster, G, Corey, 1. Guthrie, W. Sparks, K. Knut-
2N

DESCRIFTION IMCLUDING OBJECTIVE

A project to determine the effect of sprinkler and fur-
row irfigation methods in potato yield and quality. The
abjectives include:

a. to compare daily irrigation with normal interval
irrigation by surface and sprinkler methods and
ta determine relative effect of cach an yield,
guality, disease, and storage of potatoes

b, to determine the effects of daily irrigation on
diseasas that are prevalent in potatoss, and ta
stucly the micreclimate and evaporation in the
area of the planl with respect to conditions fa-
varable for incresss af diseases.

DEPARTMENTS AMD COOPERATING AGENCIES

Cepartment of Agriqullur.;l Englnmring
Department of Plant Pathology
Department of Horticultura

FINAMCIAL SUPPORT

Estimated annual budget $1,330—Federal Hatch Funds,
Hate Funds

DURATION AND STATUS
Field work completed—~Publication being preparad

TRUNK GROWTH AS A GUIDE IN ORCHARD IRRIGATION

A special dendrometer used to measure minute increments in trunk
growth of trees was developed. By correlating trunk growth with
water supply in the soil, it wos possible to predict the water needs
of trees and work out accurate irrigation schedules. Research showed
that irrigation schedules could be reduced to ome-third the current
schedules (8 to 40 day intervals) without causing damage to the trees
or reducing their yields. Furthermore, fruit color was often improved

I..l!‘hq_"'l"ﬂ‘ WEATET 10IE 'I"I."'d'l.-l.-l:‘Ed.

IMVESTIGATORS
W, Kochan, L. Verner, O, Keichie, R. Tagruem

DESCRIPTION INCLUDING OBJECTIVE

The chijectives include:

a. to dewvelop a practical technigue far defermining
the point of critical water deficit in froit tree
lissues,

b, to measurg the effecss of acute water deficits
on groerth af the trees and frult

DEPARTMENTS AND COOFPERATING AGENCIES
Departmant ot Harticulture

FINANCIAL SUPPORT

Estimated annual budget $9,250—Federal Hatch Funds,
Slate Funds

[(r})

DURATION AMND STATUS

Project in ninth year—Major work completed—Leader
deceased 7 "I-i.--E:E—F'rcui-&-Ll will continue under new
peronmel

PUBLICATIONS AND THESES

You Can Reduce Your Orchard Irrigation Costs,”
L Merner, W. Kochan, J, Berry, Transactions, Idaho State
Herticulivre Society, Volume 47, Movember J0-Decermn-
ber 1, 1941, pp. 33-37.

“& Mew Kind of Dendrometer,” L Verner, Idaho Age
ricultural Experiment Siation Bulletin 389,

"Trumk Growih az a Guide in Scheduling Grchard lrris
gation,” L. Verner, W. Kochan, D. Ketchie, & Kamal,
K. Brawn, J. Berry, M. Johnsen, ldahe Agriculivral Ex-
peramernst Station Ressarch Bulletin 52, 1943,



AUTOMATIC CONTROL OF SURFACE IRRIGATION WATERS

Bercause most irrigation processes require skeilled labor which is be-
coming more difficult to obtain, interest in the use of autmatically
controlled irrigation systems 15 increasing in Idaho, Sensing elements
which will automatically control water regulating devices in irri-
gation systems are being developed under this project.

IMVESTIGATORS
G. Codey. D, Waorks, J. Martin

CESCRIPTION IMCLUDING OBJECTIVE

A project to develop and fest aufomatic devioes fo con-
tral surface irrigation water. The primary abjectiva (s
to cevelon a sensing element which will indicate when
an area iz sufficiently irrigated by tripping a solencid
g that aulomatlc headgates will operate,

DEPARTMENTS AND COOPERATING AGEMCIES
Department of Agricultural Engineering

Department of Elecirical Engineering

Agricultural Ressarch Service (inforrmally)
FINAMCIAL SUPPORT

Estimated annual budget £2 200—Federal Hatch Funds,
afate Funds

DURATION AMD STATUS

Prapect initiated 1960—Project will continue unti] T964

INFILTRATION AS AFFECTED BY FURROW PARAMETERS AND SOIL VARIABILITY

To obtain optimum benefits from Idaho’s water supplies in the fu-
tiure, more efficient irrigation systems must be devised. An exlensive
regional research project is being conducted to determine the hy-
draulics of surface irrigation, This study will provide information
needed to design irrigation systems that will usze irvigation water
more efficiently from both water application and labor requirement

standpoints,

INVESTIGATORS

G. Coray, L Mauowell, Do Fitzsimrmons

DESCRIFTION INCLUDING OBIECTIVE

A study of water flow from irrigation furrows into and
throwgh the surraunding soil.  An electrical analog ap
paratus is being wtilized | The abjectives include:

a. to determing the effect of furrcw geometry and
dapih of flow within the furrawe an infilkration
rafes and moisture penetration.

1o determine how the flow nets developed are

affecied by boundary conditions imposed by

the sail variables,

o to determine heer the flow nels developsd are
affacted I:':,-' !-;.num:tqr':,r corsd itions i|11p-:|.-:=d |'_1'|.'
sirface conditions

DEPARTMEMTS AMD COOPERATIMG AGEMCIES

Department of Agroculiural Engineering
Engineering Experiment Station
Wosiern States through Regional Research Project

{&]

FINAMCIAL SUPPFORT

Estimated annual budget 311,200 — Federal Hateh
Furnds, Federal Reqianal Funds, Stale Funds

DURATION AND STATUS

Projeet is in third year—Project will continue  indafi-
nitely

FUBLICATIOMNS AND THESES

“Eleciric Analog Studies of Steady Flaw fram Itrigation
Furrows," [ Fitzsimmons, M. 5. Thesis, University of
Idaho, 1962,

“A Procedure for Determining Equivalent Conductivie
ties of Soils for Electric Analog Solutions of Steady Flow
Froblems,” D, Fitzsimmans, G, Corey, Idahe Adgeieul
tural Experiment Station Research Bulletin 58

“Infiltration  Patterns  from  Irrigalion Furrows," G,
Coray, D Fitzsimmons, Habo Agricultural Exparimeni
Station Besearch Bulletin 59




IRRIGATION WATER-USE STUDIES
NORTHSIDE PUMPING DIVISION, MINIDOKA PROJECT

In planning a large scale irrigation project it iz tmportant to know
the amount of irrigation water which showld be delivered through
the canals. This project, in cooperation with the Bureau of Recla-
mation, will give a better understanding of water use and irrige-
tion efficiency obtained by the average project farmer.

INVESTIGATORS
C. Tyler, G. Coray

DESCRIFTION INCLUDING OBJECTIVE

& project to study irrigation efficiencies an a projec-
wide basis and fo determine how wvarious faciors affect
rrigation efficiencies. The objectives include:
a. to determine existing irrigation application ef-
ficiencies for an irrigation projec
b. to deterrnine how application efficienciag may
‘a3 irn[_'ur-:.n.rla-::l_
. o determine water requirements for an irei-
gafian project.

DEPARTMENTS AND COOPERATING AGENCIES

Dapartmant of Agriculfural Engineering
L. 5. Department of Interior—Bureaw of Beclamatian

FIMAKNCIAL SUPFORT
Estimated anmual budgtﬂ £11,000-—Bureau of Recla-

mation Funds

DURATION AMD STATUS

Field work completed 1942—Publication being pre-
pared

FUBLICATIONS AMD THESES

“lreigation Efficiency Stuedies,” C. Tyler, G, Carey, Ides-
ho Agricwltural Experiment Station Progress Beporl
Mo. 55, May, 1961,

EVALUATION OF THE EFFECTS OF SUPPLEMENTAL S5PRINKLER
IRRIGATION AND PASTURE SYSTEMS UPON THE PRODUCTIVITY
OF LEGUME-GRASS PASTURE ON NORTHERN IDAHO CUT-OVER AREAS

A successful livestock program in northern Idaho iz dependent on

ecomomic forage production during the summer months.

The re-

sults of these tests demonstrated the ecomomic desirability of irri-

gated ond mon-irrigaled summer pastures,

Information helpful in

making decigions concerning pasture grazing practices was secured.

INVESTIGATORS
C. Brackney, T. Bell, A, Slinkard, J. Schwendiman

DESCRIPTION INCLUDING OBJECTIVE

A project fo determine the wvalue of supplemental
sprinkler irrigation an pastured an nosthern ldaho cut-
ocwer argas and o compare the effecis of twe pasiure
management systems on these pastures.

DEFARTMENTS AND COOPERATING AGEMCIES

Department of Animal Husbandry
Department of Agronomy
Sandpaint Branch Experirment Sation

FMAMCIAL SUPPORT
Estimated annual budger 52 500—Federal Funds, Siate

rurids

DURATION AND STATUS

Project initiated 1952 —Project complefed 1941

PUBLICATIONS AMD THESES

"Performancs of Yearling Beef Heifers on lrrigated
and Men-lrrigated Pasture Using Straight Rotational
Systern of Grazing Compared fo the Daily Rotational
aystemn of Grazing,” E. Duran, M. 5. Thesis, Univeraity
of Idahe, 1958,




RECLAMATION STUDIES ON SLICK SPOT SOILS

Sliek spots occtir in the soils of southwestern Idaho and are charac-
terized by high sodium content and low water permeability, Pro-
ductivity of these spots is very low. Research has shown that deep
plowing to as much as 36 inches assists reclamation on many of these

aoila,

INVESTIGATORS
G, Lewis, M, Fosberg, O Lae

DESCRIFTION INCLUDING OBJECTIVE
The obectives inclede:

e determine chamical characteristice of slick
spofs and aszociate soils after field reclamation
ireatmeEnts

d

b. 1o determine hp affecks af reclamatian alternpls
using chemical methods on slick spot soils in

laboratory and greenhouse studies

DEFARTMENTS AND COOPERATIMNG AGEMCIES

Depariment of Agrscuitural Chemistry
Department of Agronamy
Agricultural Research Sesvice

U5 .'!-cpnrrmr:lr'.l of .ﬂ._gf-'{l_ul.turu
FINAMCIAL SUPPORT

Estirnated annueal bodget &, 200—Federal Hatch Funds

DURATION AMD STATUS

Pn:.hic_.-rl initiated Cictober, 1961 =Praokable duration five
YEArs

SOIL MOISTURE STUDIES ON “SICK* ALFALFA USING RADIOTRACERS

Farmers of northern Idaho find it difficult to grow alfalfa in certain
areas, particularly cutover timberland. When this land iz first cul-
tivated, alfalfa grows vigorously, Many of these soils are character-
ized by a heavy subsoil and vaeriable compaction which may affect
roof penetration and water movement. Physical conditions of the
soil and water movement have been determined and a eorrective
treatment has been recommended.

INVESTIGATORS
1, Jordan, B Harder, C. Brackney, 5. Lewis

DESCRIPTION INCLUDING OBJECTIVE

The abpectives include

i determing the effect of soil molsture and soil
physical conditions on the availability ot nu-
frients,

a.

to determine the pattern of soil maisture move-
ment o shierve maolsture penatrability wsing
fraceErs

(10

DEFARTMENTS AMD COOPERATING AGENCIES

Depariment of Agriculiural Chemistry
Depariment of Agronomy

FINAMNCIAL SUPPORT
Esfimated annual budget 54,500 —Federal Hatch Funds

DURATIOMN AMD STATUS
Froject initiared 1957—Project complered 19632

PUBLICATIONS AMD THESES

“Studies on the Clay Complex of Certain Proklem Soils
n ldaha™ C. Wieer, ML . 'Ih&r.iﬁ_. IJni'.-crs,i'r,- of ldaha,
I G&.




ECONOMIC ANALYSIS OF IRRIGATION WATER USED ON FARMS IN IDAHO

Because water demands continue fo increase, ©f 15 very imporiant
that individual farmers achieve efficient ways to utilize the available
water. In order to achieve positive improvement, some economic in-
centives must be apparent. This study will show what economic ad-
vantages a farmer can exrpect when he allocates his water, labor, and
other resources in accordance with profit marimization principles.

INVESTIGATOR
E. Lindeborg

DESCRIPTION INCLUDING QBRIECTIVE

The objpectives include:

a, to determine physical inpul-output relaticnships
for irrigation water in producing e more im-
portant major crogs and how these affect profit
potentials under different physical and eco
ramse coend ilsamns,

, to determine the aptimum  allocation of re-
sources on the farm ss oa result of obraining
higher etficiencies in water uses. The ragulis
af tha inl.'c_:s'rigaric-n should pgint ouwt the eco
romic advantages of attaining a higher level
of irrigation efficiency,

DEPARTMENTS AND COOPERATING AGENCIES

Department of Agriculiural Economics

FINAMCIAL SUPPORT

Estimated annual buodget
Funds:, State Funds

$d, 500—Federal Regionel

DURATION AND STATUS
Project imitiated July, 1960—Probable duration five
yoars

SEEPAGE FLOW CHARACTERISTICS FROM LINED AND UNLINED CANALS

Becouse of Idaho's extensive system of irrigation canals, it iz im-
portant to save water by preventing seepage losses and damage from
seepage, This cooperative study with the Bureau of Reclamation has
contributed savings of over $50 million in the West during the past

12 years.

INVESTIGATORS

0O, Hendricks, ©. Warnick, G. Bleomsburg, D. Wood-
wharc

DESCRIPTION INCLUDING OBJECTIVE

The abjectives inclede:

a. to 51|_||J-5.- the effectiveness and permansncs of
ditterent typas af canal linings,

b. to study soil sediments and effect of silting ac-
tian on seepage |ass.

£ la measure seepage losses to determine reaches
ef canals that may meed 1o be [ined,

d. to conserve waler, Improve efficlency ot irri-
gation opératiand, and preveant drainage Prﬁh-
lems which arise from sespage |cese:,

DEFARTMENTS AND COOPERATING AGEMCIES

Dapartmant of Civil Engineering
Department of Agricultural Engineering
Bureau of Reclamation, Region 1

(i)

FINANCIAL SUPPORT

Estimated annual budget $10,000—L
Reclamation, State Funds

5 Bureaw of

DURATION AND STATUS

Project initialed 1948—4 cantinuing project with ac-
fivilies cenfared in field studies near Caldweall, Idaho

PUBLICATIOMNS AND THESES

“Stucly of the Control of Canal Seepage,” . Hendricks,
C.oWarnick, Progress Report Mo, 2, Engineering Experis
reent Station, University of Idaha, Julby, 1961,

AN |r1'.-'E'5.hg:‘|1ir:-r'| af the Use of An Air Permeamater to
Mieasure the Site Hydraulic Conductivity of Sandy Sail,”
I. Andersan, M. 5. Thesis, University of ldaho, 1941,

"A Snpdy of the Measurement of Canal Seepage.”
D. Woodward, M. 5 Thesls, University of kdaho, 1962,




INVESTIGATION OF METHODS FOR
AUTOMATIC MEASUREMENT OF SNOW WATER CONTENT

In the operation of many [daho reservoirs, it is important to know
the flood producing snow conditions found in remote mountein areas
of the state. This project has done much to develop better measur-
ing devices that will decrease costs and hazards in making snow sur-

vEYS.

INVESTIGATORS
C. Warnick, V. Penton, H, Singh, J. Thomas

DESCRIPTION INCLUDING OBJECTIVE

A cponsored project o study methods ef auiomatically
MEAsLering the weater e-ql_ii'.rn|er'|r of & mouvntaln Lnow
pack, Methods beimg investigated include a pressure
pillaw, a weighing diaphram, copacitance of the snow,
infrared absorpiion, neutron scatfering of & moving
probe. and a radicaciive snow gage. The basie pur-
pase (s to present a measurement which can be elec-
|r|:|-|'lii;ﬂ”}' fransmitied that is useful in rencff fore-
casting studies,

DEFARTMENTS AMD COOPERATIVE AGEMCIES
Departmeni of Civil Engineering

Department of Mechanical Enginesring
Cepartment of Elecirical Engineering
Agriculiural Research Servicn

FINAMCIAL SUPPORT

Estimated annual budger $2000 — Agricultural Be-
search Servica, Engineering Experiment Station fur-
nishes an owversnow vehicle

DURATION AMD STATUS
Froject initisted December, 195%—First phasa of pro-
ject completed December, 1942

PUBLICATIONS AND THESES

“Meihods for Awlomatic Measurement of Snow Water
Content 1o Predict ‘Waler Supply,” C. Warnick, ¥, Pen-
fon, H. Singh, Progress Report No. 1, Engineoring Ex-
perimant Station, University of idaho, October, 1940,

“Measurement of Snow Water Equivalent Uszsing Infra-
red Radiation” H. Singh, M. 5 Thesis, University of
Idahe, 1941,

TELEMETERING HYDROLOGIC DATA FROM MOUNTAIN LOCATIONS

This iz a developmental research project to provide electronic devices
and radio systems for measuring and automatically reporting hy-
drologic parameters from remote mountnin sites. A system is being
tested that measures precipitation, temperature, water equivalent
of a snowpack, and soil moisture conditions. This autfomatic system
will provide needed water data that cannot be obiained by winter

L

ground surveys.

INVESTIGATORS
L. Beattie, 5. Hespalt, C. Warnick, D. Duncan, L Max-

woal

DESCRIPTION INCLUDIMG QBJECTIVE

A project to study methods of automatically measur-
ing waricus hydrologic parameters such as pregipife-
tion, snow water eguivalenl, air femperature,  soil
rnaizture, and snosw guality at remote mouniain sifes,
Tha ohject 5 to develop wnits capable of transmitting
data “on call” by radio to assist in forecasting siréam-
flow runoff. Most unils use a resistance measurement
that is fransmitied as a fime dalay pulse

DEPARTMENTS AMD COOPERATING AGEMCIES
Department of Civil Enginesring

Department of Electrical Engineering

Corps of Englneers

Bureau of Reclamation

Soal Conservation Sarvice

Agriculturel Research Sarvice

{12

Weahington Water Power Company
Pacific Power and Light Cormpany

FINAMCIAL SUPPORT
Estimafted annual budgel $15000-—5pecial Research

appropriation from cooperating growps, Enginearing
Experiment Sfation Funds

DURATION AMD 5TATUS

Prajoct initisted 1958—An active and continuing pro-
ject

PUBLICATIONS AMND THESES

"Telemetering Hydralogic Data From Mowntain Loca-
fioms, " G HE:FH:H‘, 0. Duncam, T, Warnick, F'fﬂ.gres,s,

Report Me. 4, Engineering Experiment Station, Univer-
sity of Idaho, Moy, 1962,

“Automatic Measurement of Hydrolegic Parometers at
Remote Locations,” L. Magwaell, C. Warnick, L. Baattia,

. Hespelt, Proceedings, Western Snow Coenference,
Santa Fe, Mew Mexico, April 12-14, 1940,




CONSERVATION OF WATER FOR RANGE STOCK

Adequate water supply is often the controlling element which de-
termines whether grazing will be profitable and nondestructive to
Idaho's extensive desert range lands. This water conservation study
is providing new ideas for ways of lining ponds to prevent seepage
losses. Research shows that savings can be made in evaporation from
reservoirs. T'he monetary value of these new treatments is yet to

be determined.

INVESTIGATORS
C. Warnick, F. Calletr

DESCRIPTION INCLUDING OBJECTIVE

&n investigation of ways o conserve wafer for live-
stock at small ponds located on range lands by lining
ponds and by controlling evaperation. Consfruction
teghnigues foar developing lined ponds are Deng
studied and criteria developed for locating ponds to
the ket advantage of the rancher and the range con-
sarvaticnist, The hydrology of small ponds is alsa un-
der investigation as fo I:re:.] uEncy of drnugl'ﬁ corditiens

DEPARTMEMTS AMD COOPFERATING AGENCIES

Department of Civil Enginsering
Department of Animal Husbandry
College of Forestry

Bureau of Land Managemeni
Agricultural Research Service
Ranchers

FINAMCIAL SUPPORT
Estimated annuwal budgst $8,000—5tate Funds, Agen-

cles Listed, Private Ranchess

DURATION AND STATUS

Project initiated Decembar, 195%—An active and con-
finuing project

PUBLICATIONS AMD THESES

“ldahn Resonnaitzance Precipitation Gage,” F. Collett,
C. Warnick, Circular MNo. 1, Engineering Experiment
atation, University of fdaho, July, 1962,

TOTAL HYDROELECTRICLEMS IN IDAHO STREAMS
AND DEVELOPMENT PROB RESOURCES IN IDAHO

Hydroelectric potentials in various stream basing and methods for
estimating potential power capabilities are being investigated, An
inventory of and technigues for estimating power capabilities would
have great value to planners of water resource projects in the state.

INVESTIGATOR
P. Mann

DESCRIFTION INCLUDING OBJECTIVE

A study of streamflow data fe determine full wator
resource capability, The study is designed fo develop
estimating constants which may give & 20 per cenf
accuracy, A minirnum of fime will be spent $tudying
the practicability of the firm estimate. Mew ideas of
stroam-fo-siream diversion which have not been cons
sidered befare will ke i|'|'.r1251|gill'2d.

DEPARTMENTS AMD COOPERATIMNG AGENCIES

Department of Civil Enginsering
Department of Elscirical Engireering
Publishod data and reports frem federal agencies

FIMAMCIAL SUPFORT
Estimated anneal budgpr ﬂ?IHI:II'.I—--E*.am Fumds

DURATION AND STATUS

Two wears pealiminary study sith rregular help have
been carried on—1%42-43 should define total re-
zalircas and point oul specific projacts

PUBLICATIOMS AMD THESES

“River Regulation and Energy Production,” P. Mann,
Unpublished paper presented fo the Spokane Section,
American  Institute of Electrical Engineers, May 23,
12&1




MAXIMIZED POWER DEVELOPED FOR THE SALMON RIVER

The possibility for and methods of evaluating hypdroelectric power
potential in the Salmon River basin have been explored. A scheme
of lno=head power plants is theoretically feasible, but of gquestionable
practical possibility. Several sitea and plans for future power de-

velopment have been suggested.

INVESTIGATORS
P, Mann, Y. Liaa

DESCRIPTION IMCLUDING OBJECTIVE

An investigation of the total hydroslectric potential
using a premise of control of the river with several
vpstream reservoirs and the uvse of low-head dams as
the means of analyzing the powes potential. A thes-
refical study to determine range of power patential
wiihawt regard fo ecanomic fza:ihirir!,r.

DEPARTMENTS AND COOPERATING AGENCIES

Oepartment of Civil Engimeering
Dopartment of Elecirical Enginearing

FINAMCIAL SUPPORT

Estimaten annual budget F300—Students’ perscnal
funds and =taff time devoted fo supervision af preject

DURATION AMD STATUS
Project completed Spring, 1962

PUBLICATIONS AMD THESES

“The Ultimate Hydroelesiric Potential Power of the
Salman River Withowt High Dams,” ¥, Lisg. M. 5.
Thesis, University of |C|ﬂ|'l-:|l 1&3,

MECHANICS OF EVAPO-TRANSPIRATION

Thiz theoretical study helps erploin the process of transpivation and

EVApOTaiion,

A method of erplaining the evapo-transpiration pro-

cess has been proposed in terms of potential energy concepts of fluid
mechanics. This method will be helpful in teaching the process to

eTLineers,

INVESTIGATOR
0. Hendricks

DESCRIPTION INCLUDING OBJECTIVE

& thaoratical shudy of mechanizms imvolved in trans-

piration amd evaporation analyzed using fluid me
chanics concopts.

DEPARTMENTS AND COOPERATING AGEMCIES

Department of Civil Enginearing

FINANCIAL SUPPORT

Estirmated annual bedgei 3300—Mo  eguipmeni  in

volved, suppoart from time allowed for ress=arch

(14]

DURATION AND STATUS

!‘-'r'l:lg'lfl:r imitiated at Utah Stale University 1957 —Pro-
jeet developed ab the University of ldaho and came-
pleied 1941

PUBLICATIOMNS AND THESES

"Machanics of Evapo-Transpiration,” B, Hendricks, V.
Hanzen, Jowrnal of the Irrigation and Drainage Di-
vislon, American Sociely of Civil Engineers Paper 3182,
dune, 1962,




INVESTIGATION OF PROBLEMS CONCERNED WITH
RADIOISOTOPE SNOW GAGE TELEMETERING SYSTEM

This study of a snow gage for use in the Clearwater River Basin is
being conducted especially for the Corps of Engineers. Application
of radivizotope principles shows favorable indications that a useful
means of remote measurement of snow conditions will result, This
will be most valuable in regulating reservoirs that are planned and
being constructed on the Clearwater, Snake, and Columbia Rivers.

INVESTIGATORS
L. Maxwall, D, Duncan, G. McKean, K. Wahllaib

DESCRIPTION INCLUDING OBIECTIVE

A developmental research propect aimed al perfecting
the monitoring af water mguivalent of & smow p.tu:i:
usireg 8 detection syshem fo measura the attenuation
by snow aof gamma radiation. The primary objective
Is to develop instrumentation to assist in regulation of
river Flows for power and flood confrol purposes, This
invalves both faboratory and field invastigations.

DEFARTMENTS AMD COOPERATIMG AGEMNCIES

Depariment of Electrical Engineering
Walle Walla District Corps of Engineers

FINAMCIAL SUPPORT

Estimated annueal budger $15,000—Carps af Ergineser,
Enginesring Experiment Hafion furmishes &n oversnow
vehicle

DURATION AND STATUS

Project initated 1981 —Project to be completed June,
1963

FUBLICATIONS AMD THESES

“Invastigatian of Problems Concarned With Radiciso
fope Snow Gage Telemetering Equipment,” L Max-
well, Progress Report Mo, 1, Engineering Experiment
Hation, University of Idahe, Avgust 21, 1941

“Investigation of Radicisctope Snow Gage Components
and Technigues,” 0. Duncan, G. McKean, Pregress Re-
port Me. 3, Enginesring Experiment Slaticn, Universily
of Idaho, Seprember, 1982,

FLOW OF SOLID SUSPENSIONS IN PIPES

The mopement and concentration of solid particles flowing in water,
pipe lines is being studied. Thiz information will assizt in under-
standing how slurries, suspensions of wastes, and chemical mirtures
can be handled in variows places such as treatment plants and dredg-

ing operations,

INVESTIGATORS
. Martim, . Edwards

DESCRIPTION INCLUDING OBJECTIVE

An investigation o abtain the concsniration pn‘.ﬂ“a af
solids suspended in water flowing throwgh pipes. I
is believed that a mathematical maodel, assuming a
randam walk with a hias, Fla:.‘tu?u?zl:i b‘:,r Srnaluchowiki,
will put the experimenfal results on a more rafional
basis than other semi-emplirical theories used wp fo
MO,

DEPARTMENTS AMND COOPERATIMNG AGENCIES

Department of Chemical Engineering

FINANCIAL SUPPORT

Estimaled annyal budgat 52 800——Mational Defonce
and Education Aci Grant, S1ate Funds

DURATION AND STATUS

Project inifiated Seplember, 19481—Project to be come-
pleted Soptember, 1943




RELATIVE INTENSITY AND SCALE OF TURBULENCE
OF WATER FLOWING THROUGH PIPES

The hehavior of fluids flowing in pipes was investigated in this basic
research program, The size of eddies and intensity of turbulence was
measured. This infermation will be beneficial for calculating any
miring flow problems such as movement of sediments or pollutants

through pipes.

INVESTIGATOR
G. Martin

DESCRIPTION INCLUDING OBJECTIVE

The objectivez include:

a. to measure, vsing hoet-film anemameter and the
statiatical theory of turbulencse, the relative in-
tensity of turbulence and the integral scale of
turbulence which gives an idea of the average
size of the oddies present in the fluid,

ta try 1o obtsin a correlation betwesn the in-
tensity and scale of turblence and other easily
measurad variables like the friction velociny.

DEPARTMENTS AND COOPERATING AGEMCIES

Dapartrmant of Chemical Enginesring
Department of Civil Engineering
Hydraulics Laboratory Facilities

FINANCIAL SUPPORT

Estimated ennual budger 56,000—Mational Seience
Feurdation Grant

DURATION AND STATUS

Project initiated July 1, 1961—Date have been ab-
tained, resulis will be written for purblication July 1,
1963

WATER RESERVOIRS FOR COLD REGIONS

A study of reservoir lining materials for use in cold regions has heen
conducted especially for the Public Health Service, Various plastic
and rubber materialz have been studied under temperatures az low
as -70°F. Several products hatve proven capable of withstanding ex-
treme coldness. Thiz information should be valuable to those con-
structing canals and reservoirs where water is used in them through-

out the entire year,

INVESTIGATORS
B, Fletcher, C. Warnick

DESCRIPTION INCLUDING OBJECTIVE

8 '5r|_||;|'r' of materials and pﬁ&::bla dE&lgns fior |l|‘|i|‘|lg
reservairs to store water for damestic use in cold re-
gions. Primarily a laboratary study to determine the
performance of materials at femporatures as low as
-FOUF

DEFARTMENTS AND COOPERATING AGENCIES

Cepartment af Civi] Engineering
Arctic Health Research Cemter of the U5 Public Health
SErvice

(&)

FINAMCIAL SUPPORT

A stedy supported for & short ferm investigation, es-
fimated budget 36,000 for the first yesr—J, 5. Pub-
lic Health Servica

DURATION AND STATUS

Project inifiated April, 19462—Initial study completed
January, 1943




CHARACTERISTICS OF SNOW STORAGE AND MELTING

An electronic analog has been developed that will express snowmelt
in terms of available parameters which can be used on any water-
ghed, This computer will be a powerful tool in predicting the time
and maognitude of spring snowmelts in mountain locations,

INVESTIGATORS
J. Kesa, L. Beyers, J. Miller, 1. Marfin

DESCRIPTION INCLUDING OBJECTIVE

Snowe dopths and rates of melting were compared  be-
tween forast plots and .-|-:.|i.-|n-.n‘ openings at maore
than 30 locations in ldaha, Wyoming, and Ligah during
I #49-1952. Gnow distribution within forests was sig-
nificantly correlated with timber volume and croam
density, whila melting in the open was related 1o em-
perature, aspect, elevation, and seascn. An equation
and electronic analeg s being developed far repro-
ducing a snawbell hydrograph with ceriain melears-
ogical parameters: emperature of alr, temperatore of
cloud base, albedo of snow, and incidence angle of
the sun.

DEFARTMENTS AMD COOPERATING AGEMCIES

Intermauntain Forest and Range Experiment Station,
19249 1257

U, 5 Forest Service, Ogden, Utah, 19%49-1952
Agriceltural Research Service, 1940-1%472

apil Congarvation Servior, 19&0-1962

FINAMCIAL SUPPORT

Estimated annual budget $500—Agriculiural Research
Service, Bolse, Maha

DURATION AND STATUS

Project initiated 1949—FProject has bean active through
1942

PUBLICATIONS AMND THESES

“Forest Snowmell and Spring Floods,” J. Bosa, Joumal
of Forestry, Volume 54, April, 1954, pp. 231-235,

“Charactaristies of Snow Storage and Melting,” J. Rosa,
P. E. Thesis, University of ldahg, 1941

"Srhowe Melling by Elscfronic Analog,” L. Bayers, M, 5
Thesis, University of ldakho, 1942,

INFLUENCE OF LOGGING ON TROUT STREAMS IN NORTHERN IDAHO

Merchantable treez and trout streams can coexist. Securing high
yields from both forested lands and trout streams would result in a
marimum benefit for Idaho, This research project, including investi-
gation to minimize soil erosion and slash in streams, will help de-
termine what logging practices are most compatible with trout pro-

duction.

IMVESTIGATOR
C. MacPhes

DESCRIPTION INCLUDING OBJECTIVE
& sty to evaluate the influence of boggirg on frout
sireams, An experimenial and a coffral ffream eesra
selacied in two drainage areas, the 5t Joe River apd
the Clearwater River drainages, The project divides
into prelu:u:_qginq. Inqgingl and post nging phaszs of
study. The leng-tarm objectives incluede:

a. todetermine by means of controlled experiments
the nature and magnitude of any changes in se-
lacied physical. chemical, and biclogical fea-
tures of thee sludy streams fellowing logaing by
lacally accepled practices.
ta defermine e 5-|:|=|:|Til: cdude af eduzes of
swch chamges whenever possible.

c. 1o make recommendations which will be help-
Fuel in rninimi.r:ing any harmful effects and maxi-
mizing any beneficial effects which logging
miay have on the streams.

b,
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DEPARTMENTS AND COOPERATING AGENCIES
Idaho Cooperative Wildlife Ressaich Lnil
ldaho State Board of Land Cormmissioners
Potlatch Farests, Incorporated

U, 5. Forest Service

FINAMCIAL SUPPORT

Estimated annual budget 31,200—dahe Cooperative
Wildlite Rasearch Linit

DURATION AMD STATUS

Project infflated 1955—Projeet 12 presenily in the posi-
logging phasze in the Clearwaler drainage and in the
logging phase in the 5 Jop drainage

FUBLICATIONS AND THESES

Y Pre—!-ngging Inventory of Four Trowt Streams in
Marthern Idaba® W. Qlen, M, & Thesis Un.:'.'ar:.i'r:lr af
Idaha, 1957,

"The I:-:-ufl:lgl,' of Four Morth ldaha Trout Sireams Wiik
Reference to the Influence of Forest Boad Construction,”
R. Bachman, M. 5 Thesis, University of Idaha, 1958,

[ROVFRSITY OF ARG {IRRAKY
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AGE-GROWTH STUDIES OF CLEARWATER RIVER RAINBOW TROUT

Steelhead provide one of the most spectacular sport fisheries in ldaho.
Distinguishing young steelhead from rainbow trout iz necessary for
proper management of the species. As a result of seientific manage-
ment, the average steelhead run has increased about three times
since 1957 compared to the runs during the eight previous years.

INVESTIGATOR
C. MacFhoo

BESCRIPTION INCLUDING OBIECTIVE

Creel census estimates show that approximately 81
per cent of the trowt harvest of areas acoessible to
stealhead trout in the Clearwater River drainage is
comprised of amall rainkbow trout of unknown origin,
Age-growth studies were initiated fo determine what
relationship exisls between the grawth rates of small
rainbaw treul af waknown origin and adull sfeslhead
treut, A method to determine what proparticn af this
catch is juvenile steelhead trout and what proportion
iz rasident rainbow trowt would prde valuabkle in az-
timaiing the tatal contribution of steelhead to the Clear-
waler River spart fishariss,

DEFARTMENTS AND COOPERATIMNG AGEMCIES

Idahio Cnnpzrnriw: Wildlite Research Unit
State of ldaka Fish and Game Departrment

FIMANCIAL SUPPORT

Extimated annual budget $1.500—Idaha Cooperative
Wildlite Resaarch Unlf, Sfate of Idaho Fish and Game
Drepartment

DURATION AMD STATUS
Frojec initisled 1958—Projecr compleied 1958
FUBLICATIONS AND THESES

“ge-lGzrowth Studies of Clearwater River Rainbow
Trowt," C. MHFPI'II:I:_ Clearwater River Fisheries |nwvestic
gation, kaho Fish and Gama Departmaent Fisheries Di-
vision, July 15 1958, pp, 1748

POSTLARVAL DEVELOPMENT AND DIET OF THE
LARGESCALE SUCKER, Catostomus macrocheilus, IN IDAHO

Largeseale suckers are serious competitors of game fish in Idaho.
If the number of suckers can be reduced, production of trout and
aother game fish in Idaho waters will be greatly increased. In young
suckers a series of morphological, physiological, and behavior changes
oecur after the absorption of the yolk sae. Studying these changes
provides basic Ienmeledge for recognition of this widely distributed
rough fish and for development of control measures,

INVESTIGATOR
C. MacPhes

DESCRIPTION INCLUDING OBJECTIVE

The length-weight relationship of 189 largescale suck-
ers 12 ie 3B millimeters in fork length is described by
tweo straight legarithmic lines which imersect at abous
the 20 millimefer point. Because all major physiog-
nomic changes arg complete at this length, the 20 mil-
limater mark effectively separates postlarval and juven-
ilg Fish, A& change in behavior from surface to battom
fending is associated with a shift in the lower jaw of
the mouth rather than with the wventral migration of
the mouth itsalf. & change from discriminate to non
discriminate feeding as indicated by the ingestion of
detritus ardd zand s linked with development of a
coiled intesting.

(18]

DEFARTMEMTS AND COOPERATING AGEMCIES
Iddaha Cooperative Wildlife Research Unit

FINANCIAL SUPPORT

Estimated annual budgei $1,000—Federal Ajd fo Fish-
arigs program under Dingell-Jobhnsen project, State of
kdaho Fish and Game Department

DURATION AMD 5STATUS

Project inftiated 1958- ~Project completed 1940

FUBLICATIONS AND THESES

"Postlarval Development amd Diet of the Largescale
Sucker, Catostomus macrocheilus, in Idaho,” C Aac
Phee, COPEIA, Jure 2%, 1940, pp. 119-125,



BIOASSAY OF ALGAL PRODUCTION IN CHEMICALLY ALTERED WATERS

Water fromm Bear Lake, Idaho-Ltah, was tested to determine whether
ity characteristics could be cheaply and easily altered to increasze the
foad supply for fish and, thus, increase the fish population in Bear
Lake., This bioassay indicated that lack of sufficient nutrient chem-
icals was the main factor limiting the base of the food chain.

INVESTIGATOR
<. MacFhee

DESCRIPTION INCLUDING OBJECTIVE

A bioassay of waler from Bear Lake, Idaho-Utah, dem-
anstrated that, compared with a nutrient deficiency,
the unigue chemistry of the water was not 2 major fac
far limiting phyloplankion growih, Warous chemicals
were added ta Bath nalural water from Bear Lake and
bo water chemically simulating i, An alga, Chlarella
vulgaris Emerson, was used az a bioassay arganism,
Undar the sxperimental conditions, heavy mefal fons
gelded to either imitation or natural Bear Lake waters
had no deletericus effect on cell preducticn. When-
aver nubrients were present, cell counts increased. A
paositive correlation existed betwean algal production
and different concenfrations of & chelating ageni.

DEPARTMEMNTS AND COOPERATING AGENCIES
Idaha Cn-upermive Wildlife Rezsarch Unit

State of idaho Fish and Game Department
FINAMCIAL SUPPORT

Estimated annwal budget $1,500—Federal Aid to Fish-
erlas program wnder Dingell-Johnson project F-34-R,
Water Gleality Inveshigations, State of Idaho Fish and
Game Depariment

DURATION ANMD STATUS
Froject initiated 1958—Frojec completed 1959

PUBLICATIONS AMD THESES

"Bioassay of Algal Production in Chemically Abered
‘Watars," C. MacPhes, Limnslegy and Qesanography,
Volume &, October, 19481, pp. 414-423,

THE LIFE HISTORY OF THE COLUMBIA RIVER SQUAWFISH,
Ptychocheilus oregonesis, IN THE CASCADE RESERVOIR, IDAHO

The squawfish is probably the most important predater of salmonoid
fishes. An understanding of sgquawfish habits aids greatly in its
control, As a result of this study, the squawfish population in the
Payette River has been controlled by rotenone poisoning since 1958,

INVESTIGATORS
C. MacPhee, O, Casay

DESCRIPTION INCLUDING OBJECTIVE

A large squawfish population developed in fhe MNorih
Fork of the Payette River on completion of the Cascade
Reservaoir in 1948, The race is somewhat unigue In
fhat if ococurs af & |"|1l;|-|'| altitude, abouwt 5000 feat; it
is a young populatian; and i1 |3 adfluvial, that is, i fiwes
in a lake and spawns in a fributary stream, The pro-
fect was initiated as a preliminary step 1o a rough fish
eonirol program, The objectives include
a. ta describe the characteristics of the squawfish
race in the Marth Fork of the Payetia River,
b. to point out how this sguawfish race differs
fram other races of squawfish.
Diata were collected an the characteristics of the sguaw-
fish habitat, behavior, reproduction, age, and growth

DEFPARTMENTS AMND COOPERATING AGENCIES

Idahe Cooperative Wildlife Research Unbi
State of |daha Fiih and Game Department

FINAMCIAL SUPPORT
Ltate of ldabo Fish and Game Depariment

DURATIOMN AMD STATUS
Project imitiated 1957—Project completed 1542

PUBLICATIONS AND THESES

“The Life History of the Morthern Squawfish in Cascade
Resarvolr,” O Cazay, M. 5 Thesls, University of |daka,
162,




LIFE HISTORY OF THE NORTH IDAHO CUTTHROAT TROUT

The ever-increasing pressure on Idaho’s sport fishery resources dic-
tates a need for fundamental information about its native fishes, On
the basis of migratory behavior and scale characteristics, two sepa-
rate races of cutthroat trout have been determined. As a result of
this study, these races can be more effectively managed and sus-
tained. Under certain notural conditions, cutthroat trout with in-
herited wmigratory behavior have higher survival rates than other
non-migratory races and would be valuable for introduction else-
where in Idaho.

INVESTIGATORS
C. MacPhes, B Averat
DESCRIPTION INCLUDING OBJECTIVE

The Couar d'&lena Loke compléex confaines & rmigraiory
cutthroal trowf thal ascencs the 5t Jog Eiwer systemn
for spawning. This particular strain of fish provides
the bulk of angling on the 5t. Joe River and is thus a
highly impaortant spoed flsh,  Resident cutthroat frouf
are also pretent in the 5. Jog RBiver. Thesae fish newver
migrate ta the lake but matore and spawn (n the
stream, Primary objectives of ihis study inelude:
a. to deferming age and growth of resident and
migratary fish,
b. fo identify and describe any distinguishing mar-
phological differances batween resident and mi-
gratory fish.

c. To determine the length of lime young adfluvial
fiash spend in the siream bafore leaving far the
lake enviranment

DEPARTMENTS AND COOPERATING AGEMCIES

Idaho Cooperative Wildlife Research Linit
State of daho Fish and Game Deparimant

FINAMCIAL SUPPORT

Estimated annual budget 33,.500—Federal Aid in Fish
Reztoration Projact F-47-B-1, ldaha Cooperative 'Wild-
life Rewsarch Unil

DURATION AND STATUS

Project initiated 1961 —Project e be completed with
masier's thesis 1963

A LIMNOLOGICAL SURVEY OF THE
BACKWATER OF THE LOWER ST. JOE RIVER, IDAHO

The backwater of the St. Joe River contributes considerably to Idaho's
fishery resource. Because limnological features of the backwater are
somewhat wunigue, a knowledge of its physical, chemical, and hbio-
logical characteristics and of its fish populations is basic to the de-
velopment of a sound fishery program.

INVESTIGATORS
C. MacFhae, 5. Davie

DESCRIFTION INCLUDING OBJECTIVE
The abjectives incluede:
a, to recoed physical and chemical measurements
of the backwaler.
b. to maasure seasonal variations in plankton and
henthic organisms.
€. i ascartain the Firn-t:ll,.u;ﬁ.u'il"f af the backwaler in
terms of standing crop with special reference to
fish feod argamizmes,
d. fo investigale linear succession of plankton and
battom  fauna from the lower to the wpper
reaches of the backwater,

of its long length, the backwater lends (tself 1o a study
of linear succession, or & change In plant and animal
communities with a chamge of envirenment,

DEFARTMENTS AND COOPERATING AGEMCIES
ldaho Cooperative Wildlife Resaarch Unit

FINANCIAL SUPPORT

Eatimated annual budgst 3 500—I|dahe Cooperative
Wildlife Besearch Unit

DURATION AND STATUS
I"'rr:lie-tl il iated |';'5|5|-—Fr-:.|i|:|_-| completed 1941
FUBLICATIONS AMND THESES

The 5t, loo River bhackwaler is -Ess.znlia":.r & Pwanby-aix
mile scotane or fransition zone betwesn Coeur d' Alere
Lake and the rapid water of the 5t Joe River, Bocawss

(20}

“A Limnological Survey of the Backwater of the Lower
5t. Jow River, Idaho,” 5. Davis, M. 5. Thesis, University
of ldaha, 1947,



OCCURENCE AND SIGNIFICANCE OF DEW ON
SELECTED FOREST SITES IN NORTHERN IDAHO

Thiz basic research is to determine dew distribution on forest sites,
the effect of dew on survival and growth of forest vegetation and
tree seedlings, and the effect of dew on game animal populations.
Results to date indicate that with certain topographical and meteor-
ological conditions, dew is an ertremely important port of the total
precipitation and dew patterns can be modified through land man-
agement proctices. A device iz being developed to accurately meas-
ure dew precipitation. Thiz device should elzo prove useful to the
U, 5. Weather Bureau which has initiated dew forecasting in south-
ern Idaho. This gervice will be particularly valuable to agriculturalists.

INVESTIGATORS DEPARTMENTS AND COOPERATING AGEMNCIES

K. Hungerford, P. Edgerton Idaho Cooperative Wildlite Research Unit
U 5. Weather Bureau

DESCRIPTION INCLUDING OBIECTIVE

The objectives include;

FINAMCIAL SUFPORT
Estirmated annual budger 33,000 plus lpan of 37000

a. fo dn?f_mm'ana the impartance of dew in forest worth of equipment—U, 5 Weathar Bureau, Forest
conditions Wildlife and Bange Experiment Station
b. to develop methods of measuring dew on a
guantitative basis. DURATION AND STATUS
Pruieﬁ initiated 19681—AnR active amd comtinuing pro=
ject

LIFE HISTORY OF THE SALMON RIVER CUTTHROAT TROUT

The Salmon River conteins one of the largest single population of
stream cutthroat trout in Idaho. As fishing pressures increased in
primitive arens, the azsessment of this valuable fishery resource was
necessary. This investigation resulted in regulations being recom-
mended that would guorantee the maintenance of Idaho’s cutthroat
population at a high level of productivity.

INVESTIGATORS DEPARTMENTS AND COOPERATING AGENCIES

C. MacPhaesa, J. Mallet Idaho Cooperative Wildlife Besearch Lnli
State of ldahg Fish and Game Depariment

DESCRIPTION INCLUDIMNG OBJECTIVE

The Middie Fork of the Salmon River, located in the FINANCIAL SURPOET
Idahe wilderness area, is ons of the few remaining State of ldaha Fish and Game Deparfment
sireama thal conlain a sirsable papulation of 'Iarga ciif-
IFI-érlim traut. Eé:g'nrdlcﬁ of the fact that the Middle DURATION AND STATUS
rk is astcassible onl trail, boat or alr, fishin ; F b
pressures increased inyreifn'r years. There are in:lrcE Fiakd work initiated 19&0—Field work complsted 19461
tions that the quality of fishing for resident treut species —»A master's thesls |s still pending
may be declining. The life history, movements, and
harvest of trout species pressni in the Middle Fosk PUBLICATIONS AND THESES

WA -irrastigehad. "Middle Fork of Salmon River Trout Fisheries Investi-
gation,' J. Mallel, Federal Aid in Fish Bestoration, Com-
pletion Bepart FAF-R-2, 19461, pp. 1-65.
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THE DETERMINATION AND DEVELOPMENT OF SPERM TOXINS
FOR THE CONTROL OF UNDESIRABLE SPECIES OF FISH

Various biologically active chemicals have shown selective toricity
for various plants and animals. Development of such chemicals for
rough fish control is comparatively new. Identification of a chemical
tohich will sueccessfully kill rough fish such as squawfish or their sex
products would be worth millions of dollars to Idoho’s fishery re-
gource and to the salmon mdustry ond sport fisheriez in northwest-

ern United States.

INVESTIGATOR
C, MacPhas

DESCRIPTION INCLUDING QBJECTIVE

A project fo study the problem of coarse fish control
Al the preseni time if ks impossible 1o rehabilirate mamy
lakes ane sireams by lofal polsoning becauss they are
too large or because the vie of rofencne poizon de-
sirays the stocks of desirable native species of trout
and salmen. Development af a selective toxin which
wiould not ke l&thal to salmanids but which wauld S
press coarse fish would presurmably improve the pro
duction efficiency of our fishing waters. The chjectives
irscl uiches

a. to determine the minimum effective concentra-
tions lethal 4 fish sperm of varlous toxing which
are sublethal to young salmonids at the conean-
fraticns tested.

b. o test the effectivensss of sperm foxin in sup-
pressing a natural squawtish population.

c. to pxplore and develop any tosxine whidh during
the course of this investigation are noted acci-
dentally o have defrimental affects an the eggs
or larvae of the course fish utilized.

(22)

DEFARTMENTS AND COOPERATING AGENCIES

ldaha Cooperative Wildlife Research Unil
Bursaw af Cammercial Fishariag
U. 5. Fizsh and Wildlife Servieps

FiMAMNCIAL SUPPORT

Estirmated arnual bu:lgtrr 215, 010—Idaha Cmp-urm:".'u
Wildlife Research Unit, Bureau of Commercial Fisheries,
United States Fish and Wildlife Service

DURATIOM AMND STATUS

Project initiated 1%&2Z—Project to screen a large num-
ber of chemicals over & period of two or three years—
Project to screen for selective fish foxing as well as
spermecides, ovacides, and larvacides




ANNUAL LIMNOLOGICAL CYCLES IN SOME IDAHO LAKES
WITH SPECIAL REFERENCE TO THE FOOD OF FISH

Basic variations that exrist in some of Idaho's northern lokes have
been determined by this limnological study. This lake district pro-
vides every type of lake ranging from deep and poor producers to
shallow and rich producers. To date, these studies indicate that dis-
solved organic and inorganic matter in these Iake waters is more
variable than particulate organic and inorganic matter. This rela-
tionship may be significant tn lerms of productivity.

INVESTIGATOR
P. Buscarmni

DESCRIPTION INCLUDING OBJECTIVE

The State of idaha represents a vast gap in our owves-all
fundarmental knowledge of Morth Amescan lakes. Of
more than 1,500 lakes n (he slalte, Aot ome, bo Tho
knowicdge of tha: investigatar, has beern #udied in
tensively on an annual basis with reference 1o basic
i.'.:,l'\'l_'|l1'5 ot F:-h-,'s-:n:.}l_ chamical, andd hi-:||-:|ui|:_.-|1 F-h:n-:hrrrr:-
na upon which the produciion of fish for economic
purpases depends. This five year stedy an northern
Idaho seepage and drainage lakes shouwld partially £l
this wide histus in our basic scalagical vnderstanding
af ldahe lakes.

DEPARTMENTS AMD COOPERATING AGEMCIES

College of Forestry
Idaha Department of Fish and Game

FINANCIAL SUPPORT

Estimated annual budger §1,400—University of Idaho
Resaarch Cowncil

DURATION AMD STATUS
Project initinted Jure, 1957 —Project completed 1962

PUBLICATIONMS AMD THESES

"Some Aspects of the Regional Limnelogy of Morth and
Central Idaho,™ P. Buscemni, Preceadings of the Inter-
national Association of Theoratical and Applied Lim-
nology, Proceedings of the Congress in Madisen, Wis-
consin, 1942, Yolume 15,

‘Hydrography and Marphametry af Two Morth Idabo
Lakes,” P. Busesmi, In Preus,

'I'Il.r:lr-:lgraph-,l and Mn:lrnh-arrmtr-,r af & Central ldaho
Lake” P. Buscemi, In Press

DEVELOPMENTAL STUDIES OF THE BOTTOM FAUNA OF SPRING
VALLEY AND SIMPLOT RESERVOIRS, LATAH COUNTY, IDAHO

Developmental patterns of botfom fauna populations as these animals
mvade a new aquatic environment { Spring Valley ) will be compared
with the pattern of populations already established in a nearby

reservoir [Simplot ).

INVESTIGATOR

P. Buscem

DESCRIPTION INCLUDIMNG OBJECTIVE

Spring Yalley reserveir, 4 newly created impouwndment,
prasants an excnlient opportunity to frace developmeant
and establishment of macroscopic botiom fauna orgen-
isms in & sterile environment. The objectives inclede:
a. to detarmine which of the major claszes of bol-
barm organisms appear first,
b. fo trace the elfects of developing populations on
the svoiuficn of lake sediments
Values of oxidation-reduction potentials of lake sedi
menls as & Measure af ﬂrgaﬂiin'l effect will ba am-
ployed | Some relatians between redox potentials and
bottom fauna populations hawe been Implied in the

eratore but never clearly defined. Developmeantal ce-
guances in 3pring Yalley reservoir will ke compared
with those already in progress in Simplot resereoh
which s focated im the same geographical area.
DEFARTMENTS AND COOPERATING AGENCIES

Department of Biclogical Seiences

FINAMCIAL SUPPORT

Estimated annual buodget 5400—Uniweralty aof ldaha
Research Cauncil

DURATION AND S5TATUS

Project initisted July, 1962—Project 1o continue  for
three years




COEUR d' ALENE RIVER DRAINAGE STUDY

This iz a bosic research study of the drotnage changes in the Coeur
d’Alene River system over the past 20 million years as affected by
lave damming and glacial damming. The study iz not yet complete,
but it should give us fundamental information on old water channelsz
that may be of great importance in future investipations of present
ground-water resources ond movement in the Coeur d'Alene drain-

age.

INVESTIGATOR
W. Dartr, Jr.

DESCRIFTION INCLUDING OBJECTIVE

A project o sfudy the history of drainege changes in
the Cogur d'&lene River area as affected by lava dam-
ming and glacial damming [including owbwash depo-
Biticn).

DEFARTMENTS AND COOPERATING AGEMNCIES

ldabo Buresu of Mines and Geology
University of Kansas

FINAMNCIAL SUPFPORT

Annval budget 5300 from the ldaha Bureau of Mines
and GE'I:Ilﬂ-g'f, other funds from Llni'.ﬂ:r:.iw af Kansas
Ressarch Funds

DURATION AND STATUS

Field studies accemplishad during three summerss (12
weeks total)

PUBLICATIONS AND THESES

"Glacial Lake Cosuwr ' Alens and E-l;:rg-r-ﬂ‘l:ltd Boulders,™
W Dore, Ir., Idaho A:ldu:rrr:,r Scienca Joumal, Volume |,
Mo, 2, October, 1960, pp, B1292,

GEOLOGY AND MINERAL RESOURCES OF TWIN FALLS COUNTY

Analysiz of the changes in ground-water levels since beginning of
irrigation and of annual water-level fluctuations should provide an
understanding of the movement of ground water in the area. Ground-
water movement and geologic factors such as stratigraphy and struc-
fure are guides in selection of areas in which to drill wells for sup-

plemental irvigation water and for municipal or industrial wse.

INVESTIGATORS
R. Jenes, E Cook

DESCRIFTION INCLUDING OBJECTIVE

A study to prepare geclogic maps of Twin Falls County
and ta inventory and evaluate mineral resources of
which the principal one |3 water. Well records have
been stedied and platted on a map. Rise in waler table
and flucthuations are being studied in relation ta appli-
cation of irrigation water
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DEFARTMENTS AND COOPERATING AGEMNCIES
Idaho Bureau of Mines and Geology

U. & Gealogical Survey (unaefficiall

State Reclamation Engineer {unofficiall

FINAKNCIAL SUPPORT

Estimated annual budger $1,500—Idaho Bureau of
times and Geclogy

DURATION AMD STATUS

A, !1LI'|:[':|-' requiring three summers—Field waork o be
completed Summer, 1963




