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RESEARCH:
LEGACY OF THE FUTURE

The university is an educational institution of the
highest level. As such, it bears a great responsibility for
advancing the frontiers of man’s knowledge about him-
self and his environment. The prime mover in this
never-ending struggle to shed light on the unknown is
the university research program; it is there that the
acquisition of knowledge for its own sake is a major
facet of everyday life and is expected of all who go
there to learn or teach. Derived from today’s new
knowledge arc tomorrow’s advancements in technology
and application of knowledge which serve to improve
the scale of living and the quality of life for all man-
kind.

We at Colorado State University accept this responsi-
bility enthusiastically. Every day new ideas are devel-
oped which promise significant impact on tomorrow’s
world. Research is expensive and time consuming, but
nothing of value comes easily. We fully intend to devote
our monetary and personal resources to discharging our
responsibility to the future.

None of us may live to see all the benefits derived
from todays’ research, but this does not lessen our con-
viction that we can expect tomorrow’s world to be all
the better for our efforts today.
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President
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OBJECTIVES OF RESEARCH

Formal research, a systematic inquiry for new knowl-
edge, new ideas and new interpretations, is a major
function of the University. All colleges and most depart-
ments support research programs, especially at the grad-
uate study level.

The long term objective is to obtain basic informa-
tion on problems and conditions of Colorado, the west-
ern region and the nation. While contemporary organi-
zations may profit from these activities, future
generations will be the major beneficiaries. The accumu-
lation of basic knowledge eventually should provide a
sound foundation for the development of industries and
activities, including agriculture, that most efficiently
utilize the resources of Colorado. At the present time,
research on water conservation and management
receives strong emphasis, but atmospheric, agricultural,
physical and biomedical sciences are also stressed. The
establishment of research facilities and the employment
of creative scicntists will contribute to the creation of
broad research capability in the state.

The short-term objective is to obtain sufficient basic
and applied information in selected areas to effect sound
solutions to current problems in agriculture, other indus-
tries, and natural resource management. Information
obtained will contribute to the programs having long

term objectives.
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EXPERIMENT STATION

The Colorado Agricultural Experiment Station was
created by the Hatch Act of 1887 which established
agricultural experiment stations in each state and pro-
vided funds to assist in their operation and maintenance.
The Act placed the experiment stations at the state
agricultural colleges as integral parts of those institu-
tions and charged them with promoting scientific
investigations into the basic principles and useful appli-
cations of science relating to agriculture.

The Mclntire-Stennis Cooperative Forestry Research
Act of 1962 provided funds to promote research in
forestry in land-grant colleges and agricultural experi-
ment stations and in schools of forestry at other appro-
priately qualified state institutions.

State matching funds are required by both of the
above Acts. The Experiment Station is therefore cooper-
atively supported by state and federal funds.

An integral part of Colorado State University, the
Experiment Station consists of some 193 scientists, 67
graduate students, and numerous research laboratories.
Most of the scientists engage in both research and
teaching.

The research laboratories are located at the main
campus of Colorado State University and at the branch
stations at nine locations:

Eastern Colorado Range Station, Akron
Southeastern Colorado Branch Station, Springfield
Arkansas Valley Branch Station, Rocky Ford

San Juan Basin Branch Station, Hesperus

San Luis Valley Branch Station, Center

Western Slope Branch Stations

Orchard Mesa Unit, Grand Junction

Austin-Rogers Mesa Unit, Austin

Fruita Unit, Fruita
Mountain Meadow Research Center, Gunnison

In addition, cooperative research is conducted with
the Agricultural Research Service on the main campus
and at:

Central Great Plains Field Station, Akron

U. S. Potato Station, Greeley

Upper Colorado River Soil and Water Research Unit
at Grand Junction

NATURAL RESOURCES CENTER

The major purpose of the Natural Resources Center
is derived from the interdisciplinary character of many
problems encountered by man’s development and use
of land, water, and atmosphere. Providing an organiza-
tion for integrating research and education in these areas
of interest permits the University’s scientific community
to better serve the people of the state and the nation.

The Natural Resources Center functions through a
series of faculty committees, organized around prob-
lems of common interest in the natural resources area.
Currently, some 200 of €SU’s faculty are members of
the center.

The Water Committee reviews research proposals
submitted to the Office of Water Resources Research,
Department of Interior, Washington, D. C. During the
past year, the center received $87,500 in an institutional
allotment grant. In addition, five matching grants
(federal-non-federal funding) were active with a total
dollar value of projects of $192,522. These five grants
represent five areas of research in five departments.

The State Water Resources Liaison Committee
organized a State Water Resources Conference. Some
125 participants from throughout the state met to dis-
cuss their water problems and to become acquainted
with the research at the university.

The Committee on the Urbanization of Colorado
held several faculty seminars. As a result, a proposal
was funded through a community services grant from
the Extension Service. The participants will be asked
to identify the crucial problems which face the state as
it becomes more urban. In addition, they will be re-
quested to explore possible research and educational
programs which could be directed toward these prob-
lems.

The Faculty Committee has been reviewing the activ-
ities and problems associated with public land policy.
This committee has had several faculty discussions and
has maintained liaison with interested groups in this
field.

Other committees of the center have maintained fac-
ulty communication and faculty discussions in areas
such as natural resources education, recreation, and
water quality management.
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FACULTY

IMPROVEMENT COMMITTEE
e )

The Faculty Improvement Committee recommends to
the faculty proposals designed to improve the status of
faculty members with respect to professional standing,
working conditions, relationships, recognition, advance-
ment, and other matters which may be recommended
to improve the effectiveness and welfare of the faculty.
In this capacity, it acts largely as an advisory body to
other elements of university organizations.

The committee also administers a small appropria-
tion of research funds. Grants are made both to the
young, relatively inexperienced faculty member who has
not yet established himself in research, as well as to the
more experienced faculty member who desires to
explore avenues of research which require basic investi-
gation before a formal proposal is written to other pro-
spective funding agencies.

In both these capacities, the Faculty Improvement
Committee is vitally concerned with the improvement
of the quality of the faculty as a whole. This, in turn,
improves the overall intellectual atmosphere of the uni-
versity and the quality of its graduates.

'
OFFICE OF

FACILITIES DEVELOPMENT
e

The Office of Facilities Development, a newcomer
among research administration departments at Colorado
State University, administers federal grants for construc-
tion of research and graduate training facilities. The
office is involved with the Planning Office and Campus
Development Committee in the overall facilities plan-
ning of the campus; works with departmental and ad-
ministrative committees in programming new facilities;
and works with faculty in developing proposals to pro-
spective sponsors for funds to construct such facilities.
During fiscal year 1966, the following grant was
received:

Facility Sponsor Amount
Engineering Research Center Addition NSF! $608,350
Ongoing projects included:
Atmospheric Science Facility NSF 315,000
Irradiation Site Facility NIH®= 30,227
Physiology Graduate Research NSF 459,750
Facility NIH 140,880
Radiation Environmental
Stresses Laboratory NIH 179,518
Radiation Laboratory
(Biophysical Sciences) NIH 109,192
600 Dog Pens NIH 100,083
700 Dog Pens NIH 181,158

1 National Science Foundation
2 National Institutes of Health

In addition to supervising facilities’ grant funds, the
office also administers proceeds from Research Founda-
tion revenue bonds. These proceeds are being used to
construct (1) a Communicable Disease Center Ecology
Laboratory to house a Public Health Service research
unit, $1,300,000; (2) an underground irrigation system
for the main campus, $470,000; and (3) to purchase a
research farm, $200,000. Negotiations currently are
under way for other such bond issues. During 1966,
the office also negotiated and received title to the deacti-
vated Poudre Canyon Atlas E Missile Site for the uni-
versity. The site was valued in excess of $14 million,
including over $4 million in equipment.
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RESEARCH ACHIEVEMENTS

NEW SOIL TEST DIAGNOSES ZINC DEFICIENCIES

DEPARTMENT OF AGRONOMY

Dr. W. L. Lindsay reports the development of a new
soil test which permits rapid, accurate diagnosis of zinc
deficient soils. The extractant used is the chelating
agent, ethylenediamine tetraacetic acid (EDTA), in an
ammonium carbonate buffer. Unlike most soil tests, the
new procedure precludes the dissolution of calcium and
iron but dissolves zinc in proportion to the amount
which is normally available to plants. The zinc content
of the soil extract is then easily and accurately deter-
mined on an atomic absorption spectrophotometer.

The new test was examined on 42 Colorado soils,
brought into the greenhouse and fertilized with different
levels of zinc. On all soils having less than 1.4 parts per
million of extractable zinc, corn showed a growth re-
sponse upon the addition of zinc fertilizer. On the other
hand, on soils having greater than 1.4 parts per million
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of zinc, there was no response to added zinc. The test
clearly delineated between zinc-responsive and non-
responsive soils. Details of this study are included in the
Ph.D. thesis of Dr. J. F. Trierweiler, carried out at
Colorado State University under a research grant from
Farmlands Industries, Inc. Other field tests now under
way will check further the reliability of the new test
for various crops, soils, and climatic conditions.

Development of this rapid and reliable soil test will
be of considerable value to soil testing laboratories,
fertilizer dealers, farmers and agronomists in many
areas of the world where zinc deficiencies are becoming
common nutritional problems. Numerous laboratories
outside of Colorado already have requested information
on the new method and are exploring its suitability in
their areas.




GENETIC INFLUENCES ON BULL FERTILITY AND CALF LOSS IN BEEF CATTLE
DEPARTMENT OF ANIMAL SCIENCE

Among research projects important to the cattle in-
dustry have been recent studies conducted at the Colo-
rado Experiment Station by Dr. H. H. Stonaker, Dr.
L. C. Faulkner, Kent Riddle and graduate students
James McNitt and Larry Theurer.

These studies offer convincing evidence that high
levels of hybrid vigor are exhibited in bull semen char-
acteristics and in viability of newborn calves. Con-
versely, the studies show selection offers little as a
means for genetic improvement in these traits. These
traits are of great importance in beef cattle, as they
relate to the most important economic trait in cattle,
size of calf crop. But the traits have not been exten-
sively analyzed before in a population of cattle including
inbreds, linecrosses, controls, and crossbreds as exists
at the San Juan Basin Station.

Extensive semen-evaluation surveys indicate about 17
percent of Colorado’s beef bulls have substandard
semen quality. Genetic aspects of these differences could
not be assessed in these surveys. But conclusive evidence
that variations in semen quality are under at least par-
tial genetic control comes from recent analyses on the
San Juan Basin Station herd.

The structure or morphology of sperm cells, a critical
aspect of semen evaluation, is greatly affected by in-
breeding and hybridizing.

In contrast, the heritability estimates, useful because
they indicate the additive genetic fraction of the genetic
variance, are predominantly low for semen character-
istics. This infers that bulls selected for superiority in
semen traits would produce sons only very slightly

above average. Some of the heritabilities found were:
semen quality, .14; concentration, .37; vigor, .13; per-
cent alive, .06; and morphology, —.06.

The results show that to the degree semen evaluations
indicate differences in conception rates, more highly
fertile bulls can be produced by planned linecrossing.
This has the practical disadvantage of compromising
opportunities for producing maximum heterozygosity
and hybrid vigor in the commercial progeny. It ulti-
mately would indicate the rotation of bull batteries of
linecrosses with each group of linecrosses derived from
different lines.

Death losses of newly born calves are a major source
of economic loss to the cattle industry. Average beef
calf losses, birth to weaning, of 11.6 percent are
reported for the Great Plains. Little knowledge has
been available on the genetic opportunities to decrease
these losses. These genetic influences are now known
to be large.

Systematic hybridizing of Herefords through the
crossing of unrelated inbred sires on linecross cows de-
creased death loss relative to control from 11.79 per-
cent to 7.46 percent, a reduction of 37 percent. Line-
cross Hereford calves had even greater chances of sur-
vival than did three breed Hereford x Shorthorn-Angus
crosses. Inbred Herefords had by far the largest death
loss. Utilization of this technique by commercial cattle-
men could add 38,000 calves annually to the Colorado
calf crop from the present number of beef cows. This
has an annual value of about $4,500,000.

A SUSCEPTIBILITY RHYTHM TO MALATHION IN THE
MIGRATORY GRASSHOPPER

DEPARTMENT OF ENTOMOLOGY

The migratory grasshopper, Melanoplus sanguinipes
(F.), is an insect which each year causes either local
or widespread damage in Colorado. Recent control
methods have included poisoned baits and low-volume
high-concentrate applications of certain insecticides.
These highly concentrated insecticides may cause rapid
selection, and thus a build-up of resistant populations.
Further techniques must be found to aid in the control
of economic species.

One new technique with preliminary data, based on
work conducted by Dr. Stanley G. Wellso and E. Lee
Frudden, is presented here.

Because biological organisms exhibit seasonal daily
and metabolic rhythms, any disruption of these rhythms
to the detriment of the destructive species will benefit
us. Investigations on the time of treatment in respect to
the percentage mortality of malathion-treated grass-
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hoppers were initiated. Grasshoppers were treated topi-
cally with microliter amounts of a known concentration
of malathion which normally killed 50 percent of the
treated individuals in 24 hours. When grasshoppers
were treated every three hours during the day and the
subsequent mortality was checked for each treated
group 24 hours later, the highest mortality occurred in
those treated two hours after dusk. In fact, the mortality
for both males and females was approximately 40 per-
cent higher than for those grasshoppers treated three
hours earlier.

These data indicate that natural populations may
exhibit an increase in mortality to insecticides after
dusk. These preliminary results must be verified by
maintaining cultures of grasshoppers under controlled
photoperiodic and temperature regimens, and testing
them under these conditions.




FACTORS INFLUENCING SEED POTATO VIGOR
DEPARTMENT OF HORTICULTURE

The productivity of seed potatoes is determined pri-
marily by the climatic environment where the seed po-
tatoes are grown and freedom from disease. Many Colo-
rado locations possess an excellent climate for produc-
tion of high-performance, vigorous seed potatoes. More-
over, some locations, the San Luis Valley for example,
- are relatively free of certain insect vectors and diseases
which plague other seed-producing regions. Neverthe-
less, considerable differences in productivity occur be-
tween potentially excellent seed lots.

Recent studies by Dr. Milton Workman and James
Twomey have indicated that storage conditions, al-
though of secondary importance to the factors men-
tioned above, are very important in permitting
maximum yielding potential to be realized. This may
not be unusual in that many biochemical changes occur
in the seed potato between harvest and planting, and
the storage environment would qualitatively and quanti-
tatively influence these changes.

Experimental storage units have been constructed to
provide variation and precise control of the following
three experimental variables: temperature, oxygen, and
carbon dioxide. Periodically during the storage season,
potatoes are removed from the experimental units for
laboratory study of physiological processes. In the
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spring, the remaining seed potatoes are planted in repli-
cated trials for productivity evaluation.

In one experiment, the sequence of temperatures to
which the seed potatoes had been exposed from harvest
until planting had a marked effect on seed vigor. For
example, storing at 70°F after harvest followed by
39°F resulted in much lower production than when the
70°F was followed by 32°F.

In another experiment, slow continuous ventilation
resulted in a 30 hundredweight per acre increase in
premium potatoes over 10 ounces in weight. Carbon
dioxide may be implicated here. For example, four per-
cent carbon dioxide used with different oxygen concen-
trations decreased yield as much as 40 hundredweight
per acre.

The percentage of oxygen in the storage environ-
ment is not extremely critical; seed stored in 1 percent
oxygen performed as well as seed stored in 21 percent
oxygen. However, some advantage was obtained by stor-
ingin 2.5 percent oxygen.

If further studies continue to support these findings,
it may prove economically feasible to provide both pre-
cise temperature and atmosphere control to achieve
maximum seed potato vigor.
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SODIUM NITRATE IN DRINKING WATER FORTURKEYS

DEPARTMENT OF POULTRY SCIENCE

Colorado turkey producers often have wondered how
domestic water affects turkey growth and performance.
With the encouragement and support of the Colorado
Turkey Federation, Dr. E. W. Kienholz began to study
the effect of different salts upon growth rate of turkeys.

Levels up to 18,000 ppm of magnesium sulfate
(Epsom Salts) were given to turkeys in their water from
the time they hatched until they were four weeks old.
At the higher levels the birds drank more water, had
very loose droppings and gained less weight; but these
birds recovered when they were returned to normal
water.

Levels of up to 2,000 ppm of nitrate were then
placed in turkey drinking water until they were four
weeks old. Again, the highest level depressed rate of
growth, about 10 percent; but the birds again fully
recovered when they were given normal water, and
there was no indication of nitrite poisoning.

A most interesting phenomenon occured during
these studies. Turkeys which received 675 ppm nitrate
as sodium nitrate in drinking water for four weeks,
then normal water thereafter, were significantly heavier
in body weight at eight weeks and continued to be
heavier up to market age of 20 to 24 weeks of age.

Dr. Kienholz repeated this test three years and ob-
served the same result each year with Bronze turkeys.
He has thus concluded that sodium nitrate in drinking
water gives a reliable delayed growth response, espe-
cially to Bronze males. The growth advantage is about
34 pound per bird or about a five percent increase in
body size above those not receiving the early sodium
nitrate treatment.

Other nitrate salts have not produced such growth
responses, nor have other sodium salts had any effect.
Therefore, there must be something unique about so-
dium nitrate for this delayed effect. Also, the sodium
nitrate treatment has not been beneficial for White
turkeys, although this was tested in only one experiment.
Three strains of Bronze turkeys have been tested, and in
each case there was a consistent response. Therefore,
there appears to be a strain response which is related to
feather color in turkeys.

Many physiological measurements were made to de-
termine why sodium nitrate produced this effect in
Bronze turkeys. There are reports in biological litera-
ture that nitrates interfere with normal thyroid activity.
However, measurements of radio-iodine uptake at four
and 24 weeks of age showed no effect upon this thyroid
function, nor was there any effect upon thyroid weight.
Therefore, Dr. Kienholz feels certain that the thyroid is
not involved directly in this phenomenon. Many other
physiological measurements were made, and the only
clue to the biochemical effect has been the observation
that the early sodium nitrate treatment may have re-
duced testes size in these birds.

The research is continuing, with the major efforts
being directed toward finding out if effect upon testes
size is consistent in subsequent experiments. Also, effect
of this treatment upon feed efficiency must be deter-
mined before any estimate of possible commercial appli-
cation can be made. If these research results can uiti-
mately be easily applied with no difficulties, there
should be a considerable economic advantage from this
application.




TWO-PHASE FLOW IN POROUS MEDIA

DEPARTMENT OF AGRICULTURAL ENGINEERING

The use of models for predicting the behavior of
hydraulic structures of many kinds has been an indis-
pensable tool in the design of such structures for many
years. Engineers responsible for the design of sub-soil
drainage systems and those concerned with the opera-
tion of petroleum and natural gas recovery schemes
have tried to devise ways to properly scale models and
extrapolate from their behavior to obtain information
about the performance of field installations.

Because of the complexity of the interrelationship
among the variables governing flow or two immiscible
fluids in porous media, e.g., air and water or oil and
&as, scaling models for such systems has been very diffi-
cult. Until recently, it has been impratical except for
special cases.
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Dr. A. T. Corey has shown how requirements for
similitude for two-phase immiscible fluid systems in
porous media can be stated in a simple way in terms of
an easily measured parameter associated with pore-size
distribution. He and the graduate students under his
supervision have demonstrated the validity of this theory
by comparing the behavior of models made similar
according to their criteria. This development makes the
use of models for studying two-phase immiscible fluid
systems in porous media practical (for the first time)
for a wide range of field situations and provides a new
and valuable tool for the engineer in predicting behavior
of drainage systems.
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CLEAR AIR TURBULENCE
DEPARTMENT OF ATMOSPHERIC SCIENCE

Clear air turbulence is still one of the major hazards
of aviation. It affects mostly fast-flying jet aircraft. On
several occasions, clear air turbulence has resulted in
damage to aircraft and in injury to passengers and
crew. One case is on record where a B-52 aircraft lost
its vertical stabilizer under severe turbulence conditions
experienced over Colorado near the mountain ranges
of the Rockies.

From flight measurements conducted over Australia
during 1963, in which Dr. E. R. Reiter was one of the
investigators, and from measurements over Soviet Rus-
sia, conclusions can now be drawn as to the physical
nature of clear air turbulence (CAT).

In the thermally stable environment of the upper
troposphere and of the statosphere, especially near
strong jet streams, CAT results from the breakdown of
gravity waves forming on shallow interface layers be-
tween warm air on top and cold air below. If the air flow
in these two layers shows a wind shear, waves will
form. These waves, under certain conditions. tend to
become rough and to break down into rardom edd.es.
These eddies, if they have enough kinetic energy, will
bounce around an aircraft that flies through them. This,
then, is called clear air turbulence.

Until now it has been extremely difficult to forecast
clear air turbulence. cAT is a small-scale phenomenon.
Eddies from 10 meters to 200 meters across cause most
of the violent accelerations to an aircraft. Dr. Reiter’s
meteorological data, on the other hand, are collected
by a network of stations which are 300 miles and more
apart. Information is gathered twice a day at 12-hour
intervals. From these relatively sparse data, it is impos-
sible to make forecasts relating to a small-scale phe-
nomenon. Therefore, meteorologists must resort to sta-
tistical techniques, looking for correlations between CAT
occurence and certain shapes of the upper flow pattern
and/or certain areas in which strong vertical wind shear
may be expected.

A fact well known to pilots is that CAT is relatively
frequent over the Rockies and over the Allegheny
Mountains. Present research efforts successfully tried
to explain this fact from physical principles.
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When atmospheric flow is forced to cross a mountain
barrier, large waves tend to form in the lee of the moun-
tains. Known as lee waves, these sometimes appear visi-
ble to the naked eye from the formation of the so-called
lenticular clouds. These stationary, lens-shaped clouds
are a sign to every experienced glider pilot that he may
expect strong up- and down drafts over the mountain
ridges. More often than not, these waves offer relatively
smooth flying conditions. The up- and downdrafts asso-
ciated with them are of such a large scale that an air-
craft penetrating through them will not react in violent
accelerations. Sometimes, however, strong clear air tur-
bulence is associated with the presence of mountain
waves. The problem is to find out when to expect CAT
and when to expect smooth flying conditions.

This is done by theoretically calculating the wave-
lengths and the amplitudes of such lee waves. These
waves usually measure approximately 10 km in length.
Computing the vertical velocity associated with such
wave flow, Dr. Reiter can estimate the kinetic energy
of the perturbation motion. From statistical evidence
gathered over Australia and over Soviet Russia, he
found that this energy decays exponentially into smaller
waves and small eddies. If an abundance of energy is
available at wavelengths of 10 km, an increase is likely
in energy of small-scale eddies somewhere downstream
from the main mountain ranges that generate the lee
waves. Dr. Reiter found a quantitative relation between
the energy contained in lee waves and the energy subse-
quently experienced at CAT.

From this quantitative relationship, it was possible
to forecast rather accurately the occurence or nonoccur-
rence of clear air turbulence over mountainous terrain.
The forecasting procedure worked out in cooperation
between Dr. Harry Foltz and Dr. Reiter is presently
being tested at the Numerical Weather Prediction Cen-
ter in Washington, D. C. Hopefully, the forecasting
technique will become operational and will aid com-
mercial and military pilots who have to cross large
mountain ranges in their aircraft. The forecasting meth-
ods developed here also foresee the use of satellite
photographs if radiosonde data are sparse or not avail-
able over the forecasting area in question.




INFRARED STUDIES OF EVAPORATION SUPPRESSANT MATERIALS ON WATER

DEPARTMENT OF ATMOSPHERIC SCIENCE

The CSU Department of Atmospheric Science took
part in a multiple university and government agency
experiment on evaporation reduction conducted at Lake
Hefner, Oklahoma, in August 1966.

Lake Hefner is a man-made lake near Oklahoma
City. Evaporation rates from this lake in midsummer
average approximately 30 million gallons a day.

The study was organized by the U. S. Bureau of
Reclamation to test methods by which this evaporation
might be suppressed. Other groups taking part in the
field study included the Environmental Science Services
Administration, the Sea-Air Interaction Laboratory and
Oklahoma State University.

One requirement of the measurement program,
directed by Dr. W. E. Marlatt, was to monitor tempera-
ture of the top 3-1000 inch of the water surface. An
airborne infrared radiometer, an instrument designed
to measure the temperature of an object without making
contact with the object, was used. The principal objec-
tive of the CSU experiment was to determine whether
evaporation suppressant (a common organic compound
could be detected by looking at the surface temperature
patterns on the lake.

Since evaporation cools the water surface, suppress-
ing the evaporation theoretically should cause the
surface temperature to increase. Thus, suppressant-
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covered areas of the lake should be warmer than sur-
rounding areas.

Infrared, or heat, radiation is directly proportional to
the temperature of the emitting body. Modern sophisti-
cated technology has provided instruments which
directly measure this radiation with a very high degree
of accuracy. Dr. Marlatt has mounted one of these in-
struments in the undersection of a Piper Twin Comanche
aircraft used for research by the Atmospheric Science
Department.

Flights were made over Lake Hefner in a very precise
manner during periods when the suppressant was on
the lake surface. The data were plotted on a map of the
lake by computer and analysis of these temperature
patterns is currently being carried out.

It is anticipated that results of this experiment will
provide new information on whether a large-scale
warming of the water surface does occur under natural
conditions when evaporation suppressant is applied to
the water surface. If such warming does occur, accurate
mapping of the suppressant would be possible either
during day or night hours. This requirement is necessary
for future use of suppressant, particularly on large
bodies of water. Also important is the possibility of
mapping evaporation rates using the surface tempera-
ture measurements in heat balance equations.




RESEARCH PERFORMED ON

With the advent of the first thermonuclear weapons
tests in the atmosphere, observers noted that subsequent
distribution of radioactive debris displayed character-
istics which could not be explained satisfactorily on the
basis of known properties of the general circulation of
the atmosphere. In particular, these measurements re-
vealed large, localized fallout peaks many months after
testing ended, a mid-latitude peak in mean fallout in-
tensity, and a well-pronounced radioactivity increase in
the spring of each year.

As a first step toward solution of these problems,
detailed case studies traced the origin of radioactive
debris constituting these individual fallout peaks. Find-
ings reported by Dr. J. D. Mahlman revealed conclu-
sively that the debris from these peaks can be traced
backward to the lower stratosphere and that this debris
enters the troposphere in association with strong cyclo-
genesis. An exhaustive statistical analysis was then per-
formed which clearly demonstrated that this cyclogen-
etic process is almost wholly responsible for the
generation of localized fallout increases throughout the
entire year and also for the mid-latitude fallout peak.
However, the spring fallout maximum could not be
explained by this process, thus suggesting that physical
processes acting in the stratosphere itself must be held
responsible.

In accordance with previous suggestions that the
spring fallout maximum is related to the late winter
sudden breakdown of the stratospheric polar westerly
wind system, a two-month period encompassing such a
breakdown was selected for analysis. This analysis dem-
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“PROJECT FALLOUT”

DEPARTMENT OF ATMOSPHERIC SCIENCE

onstrated that the large-scale waves in the stratosphere
produce a very efficient northward and downward
transport of radioactive debris after the breakdown of
the winter wind regime, thus providing a probable phy-
sical mechanism for the spring fallout increase.

However, to claim a complete understanding of the
processes leading to the spring peak, a firm knowledge
of the mechanics of the stratospheric breakdown process
is essential. Careful investigation showed conclusively
that the pronounced temperature increases associated
with the breakdown are caused by horizontal advection
of heat and not by compression heating as often
assumed.

To gain a more complete understanding of the me-
chanics of the breakdown process, a dynamical theory
was formulated which permitted a general variation of
atmospheric parameters in determining conditions for
instability of the stratospheric circulation. Application
of this theory to the real atmosphere predicted that the
Antarctic winter stratospheric circulation is more stable
than in Arctic regions. This is in complete agreement
with observation and suggests a fundamental explain-
able difference between these two circulation regimes.

On the basis of the work performed, it appears that
the basic features of the observed radioactivity distribu-
tions may be adequately explained by present
knowledge. However, many of the more intricate fea-
tures have proven to be very elusive. It is hoped that
future studies will provide satisfactory answers to some
of these more difficult questions.




DESIGN OF ALLUVIAL CHANNELS
DEPARTMENT OF CIVIL ENGINEERING

For several years, CSU has conducted basic and
applied hydraulic research in civil engineering. Four
interrelated areas of study conducted by Dr. D. B.
Simons have received attention and recognition: The
establishment of the regimes of flow and forms of bed
roughness which occur in alluvial channels; quantitative
geomorphology; river mechanics applicable to river
basin development; and the design control and stabili-
zation of alluvial channels.

REGIMES OF FLOW AND FORMS OF
BED ROUGHNESS

Water flowing over alluvial material molds it into
different shapes. Some are triangular in form, while
others are quite rounded, depending upon velocity and
other variables. The ability of a channel to convey a
given quantity of water is closely related to the form
of bed roughness. When angular bed forms occur, resist-
ance to flow is large, the flow is highly turbulent, and
average velocity is sufficiently small that channel banks
are fairly stable and flow can transport only a small
amount of sand-size and larger sediment. Conversely,
if the channel is slightly steeper and the velocity larger,
the bed roughness will change from the rough triangular
form to a plane bed or to shapes that are smaller in
amplitude, and more streamlined. With this type of bed
roughness, the channel is much smoother, velocities
may be twice as large as for the other case, the sediment
transport is relatively large, and the channel is apt to
be unstable.

QUALITATIVE GEOMORPHOLOGY

Knowledge of regimes of flow and forms of bed
roughness has been further amplified by certain detailed
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studies. These include the mechanics of sediment trans-
port, resistance to flow, the occurrence of large sand
bars, channel geometry, and evaluation of the effect of
changing the magnitude of such variables as discharge,
slope, sediment discharge, and the characteristics of the
bed material on fluvial processes. Such knowledge is
fundamental to more efficient water resources develop-
ment and utilization.

RIVER MECHANICS

Development of our water resources requires detailed
knowledge of: how a river will change as a result of
water development, methods of channel stabilization,
control of erosion, deposition methods of flood protec-
tion, and river improvements for navigation. The know-
how and theories developed to achieve these goals are
widely applied by various governmental agencies and
consulting firms to canals and small and larger rivers.

DESIGN OF ALLUVIAL CHANNELS

A relative and physically sound method of designing
stable conveyance channels has been developed. This
was arrived at by utilizing knowledge gained pertaining
to the shape of alluvial channels established by the
flow, the types of bed roughness, the prediction of their
occurrence, their effects on average velocity, the rate of
sediment transport, how channel slopes vary with dis-
tance and size of bed material, methods of bank stabili-
zation, methods of controlling entry of sediments to the
channel, the influence of silt and clay sediments, and
seepage forces caused by inflow or outflow through the
bed and banks of the channel.




HYDROLOGY PROGRAM
DEPARTMENT OF CIVIL ENGINEERING

Hydrology research is being conducted by Dr. V.
Yevjevich, W. U. Garstka, Dr. A. H. Barnes, Dr. G. L.
Smith, Dr. R. D. Markovic, Dr. J. H. Morel-Seytoux
and Dr. M. E. Holland.

STOCHASTIC HYDROLOGY

Research activities in stochastic hydrology use the
most modern scientific methods of investigation of
hydrologic phenomena which are governed by chance,
like rainfall and runoff distribution in time and area.
Basic objectives are to better understand the nature of
available water resources and to describe them by
proper mathematical methods in order to better plan,
design, and operate water resources projects. Special
emphasis is placed on development of more efficient
methods in planning and operating water storage capa-
cities. Results have been astonishingly good, and the
program already has acquired national and international
fame as one of the leading of its kind in the world.
That many students from this country and abroad apply
for graduate and research work associated with this
project confirms its positive results. Dozens of scientific
publications already emphasize the contribution of this
project.

FLOODS FROM SMALL WATERSHEDS

Large watersheds are well gaged, and a minimum
amount of small watershed runoff is observed. Rural
development, highway drainage, cross-drainage of irri-
gation canals, water supply and flood defense of com-
munities, and other problems require kncwledge of
small watershed hydrology. A basic project on small
watershed hydrology is established in the Hydrology
Program; and at the moment, priority has been given
to floods from small watersheds because of special
importance. The objective is to develop methods of pre-
dicting floods and their characteristics for many appli-
cations. The research is being developed in three
directions:

I. Hundreds of floods from experimental watersheds
from this country and abroad are used as research mate-
rial, with the first 500 flood events already being used
in current research.

2. A research facility to simulate rainfall-runoff reila-
tionships of a one-acre area is being constructed in an
outdoor hydrologic laboratory to study reaction of small
river basins to precipitation for various river basin
characteristics. It is planned not only to study the
rainfall-runoff relationship on this physical facility but
also to study erosion problems later by rainfall as well
as by pollution of surface and ground water by chemi-
cals.

3. Analytical study is carried out to attain maximum
results of the above two approaches. The experimental
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facility has a basic objective to contract investigation
in space and in time. This means there is no need to
wait years and years for large floods to occur because
they can be simulated at the facility without difficulty.
Instead of studying many small river basins of various
characteristics around the country, a one-acre area can
be reshaped every time a new type of basin is to be
investigated.

HYDROLOGIC ASPECTS OF WEATHER
MODIFICATION

Congress has asked the Department of the Interior,
through the U. S. Bureau of Reclamation, to develop
operational engineering approaches for weather modifi-
cation in high mountains in order to increase water
supply in arid and semi-arid regions. The Office of
Atmospheric Water Resources of the U. S. Bureau of
Reclamation has given a project to the Hydrology Pro-
gram of the Civil Engincering Department to investigate
hydrological aspects of weather modification. This
means that runoff from high mountain river basins is
the final gage of the success or failure of weather
modification attainments. The investigations in the Hy-
drology Program are being carried on prediction of
water yield from high mountain river basins from their
topography. The study of criteria for selection of river
basins which promise the best weather modification
attainments is underway. New scientific methods are
being developed to determine whether weather modifi-
cation does significantly change water yield. Being
studied are several other hydrological research topics
which are not only important to weather modification
control but also have general significance for advance-
ment of the knowledge of natural water resources.

PREDICTION OF FLOOD WAVE ATTENUATION
IN ARTIFICIAL CHANNELS

For several years, research has been conducted in
developing new methods for computing floods moving
through storm drains and other artificial water chan-
nels. It is expected that about $40 billion will be
invested in the next 25 years in urban, suburban, and
highway storm drainage. If the new methods can either
cut the cost by a small percentage or significantly de-
crease risk of flooding, both attainments will have great
economic benefit. The objective is to develop new
methods in designing storm drains of various kinds. An
825-foot long pipe, three feet in diameter and movable
from O to 4 percent slope on a hillside in the outdoor
laboratory, has been used as the main physical res:arch
facility. The research has progresszd to such an extent
that new methods will be develcped for storm drain
design in the near future.







MECHANICS OF LOCAL SCOUR
DEPARTMENT OF CIVIL ENGINEERING

Bridges are designed to accommodate a flood of cer-
tain magnitudes. Rebuilding less costly bridges periodi-
cally is cheaper than building expensive bridges which
may survive any foreseeable flood. In other words,
some bridges may be expected to fail when floods in
excess of certain magnitudes occur. However, a great
many other bridges designed on the basis of insufficient
knowledge have failed at a discharge much smaller
than the design magnitude.

Scour holes created around bridge piers by flowing
water are a major cause of bridge pier foundation
failure. Bridge piers normally are supported by friction
piles. If the scour depth is great enough to uncover the
supporting piles, friction between the piles and the sur-
rounding soil will be reduced and piers may settle.

Bridge designers have over-designed their bridge
foundations to avoid this type of failure. To reduce the
tremendous amount of expense involved in either over-
designing the bridge foundation or rebuilding damaged
bridges, knowledge concerning the magnitude of
maximum scour depth and how this depth is related to
different flow conditions is essential.

The purpose of research being conducted by Dr.
H. W. Sher is to study the basic mechanism of local
scour, i.e., scour due to the pier alone. It has been
shown that the mechanism of scour at a blunt-nosed
pier is the strong horseshoe vortex system upstream of
a blunt-nosed pier. The mechanism which forms the
horseshoe vortex is the pressure field induced by the

pier. When the pressure field is strong enough, the com-
ing flow boundary layer separates ahead of the pier
and rolls up to form the horseshoe vortex. Piers at
which the horseshoe vortex system does not form are
called sharp-nosed. Maximum scour occurs at the
upstream end of a blunt-nosed pier. This study is lim-
ited to blunt-nosed piers. The magnitude of maximum
scour is investigated analytically using the momentum
principle, by attempting to integrate the Navier-Stokes
equation in the boundary layer in the scour hole, and
by trying to specify the relation between the strength of
the horseshoe vortex and local scour.

The analysis shows that the strength of the vortex
initially is a function of the pier Reynolds number.
Since the mechanism of scour is the horseshoe vortex,
the depth of scour should be a function of the pier
Reynolds number also. This is confirmed by all avail-
able reliable data (mainly from research laboratories).
Combining a uniform flow equation with the pier Rey-
nolds number, a design curve to estimate maximum
local scour depth is established. This design curve indi-
cates that the old engineering rule of thumb of assuming
the maximum scour depth to be less than the flow
depth is conservative in most practical cases.

The effect of angle of attack (when the flow direc-
tion is not the same as the axis of pier on maximum
scour depth) and some methods of reducing scour by
modifying the pier shape are also investigated both the-
oretically and experimentally.

DISPERSION PROCESSES IN OPEN-CHANNEL FLOW
DEPARTMENT OF CIVIL ENGINEERING

To control pollution in streams and rivers, it is
essential that discharge of contaminants be regulated so
as not to exceed capacity of the flow to maintain the
concentration of contaminants within acceptable limits.
The capacity of a flowing stream to accomplish this by
the mechanisms of transport and dispersion depends in a
general way on physical and chemical properties of the
contaminant, and the physiographic characteristics of
and amount of flow in the stream system. Due to the
complexity of the inter-relationships, however, knowl-
edge of these characteristics does not suffice for the pre-
diction of transport and dispersion capacities in specific
situations.

In research leading to his Ph.D. dissertation, “Disper-
sion of Mass in Open-Channel Flow,” (CSU, March
1967), Dr. William W. Sayre (of the U. S. Geological
Survey Water Resources Division unit at the Foothills
Engineering Research Center) made a significant contri-
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bution toward solution of this problem. Applied were a
variety of mathematical techniques, including the Aris
moment transformations and finite difference methods
using a digital computer. Applying these techniques to
the differential equations for the dispersion of particu-
late and liquid contaminants in a turbulent shear flow,
he obtained solutions which describe the dispersion
process in considerable detail. With this procedure,
solutions can be easily and quickly obtained for a wide
variety of boundary and initial conditions which are re-
lated to the characteristics of the contaminant, the
channel and the flow. Results obtained from this method
were found to agree well with experimental results ob-
tained earlier by Sayre and F. M. Chang in a flume in
the CSU Hydraulic Laboratory. The outlook for the
adaptability of this analytical procedure to less ideal sit-
uations in the natural environment is encouraging.




FLUID MECHANICS PROGRAM
DEPARTMENT OF CIVIL ENGINEERING

Working in concert, research scientists and engineers
of the Fluid Mechanics Program have in a pioneering
effort extended the capabilities of .man to simulate
atmospheric motions in the lower layer of the atmos-
phere. Through basic experimental and analytical re-
search of both laboratory flows in wind tunnels and ac-
tual atmospheric flows, a body of knowledge has been
obtained which permits laboratory simulation of many
atmospheric phenomena to be accomplished with confi-
dence. Particular types of geophysical flows in which
original contributions have been made through research
in the Fluid Dynamics and Diffusion Laboratory include
the following:

Simulation of stably stratified flow over complex

terrain

Simulation of mountain lec wave phenomena

Mechanics of water-wave generation by wind

Similarity of turbulence and diffusion for flows in the

laboratory and atmospheric surface layer
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Structural aerodynamics—simulation of real wind ef-

fects on tall structures

Agricultural aerodynamics—simulation of air flow

through orchards, etc.

National and international recognition of accomplish-
ments by the fluid mechanics research team in geo-
physical fluid mechanics has resulted in many invita-
tions to present research findings at international meet-
ings, and in invitations to serve as consultants to federal,
state, and private groups in the United States.

The research group which has evolved laboratory
simulation of atmospheric flows from an art to a science
is made up of the following: Dr. J. E. Cermak, Dr. E. J.
Plate, V. A. Sandborn, Dr. G. J. Binder, Dr. R. N.
Meroney, and Dr H. Chuang. During the past year,
this group, working with 30 graduate students and for-
eign visiting scientists, has produced over 40 profes-
sional papers, technical reports, and theses.
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AIR-SEA INTERACTION STUDY AT CSU
DEPARTMENT OF CIVIL ENGINEERING

Wind blowing over the surface of a river generates
waves which profoundly affect velocity and depth of
the river flow and turbulence of the river. Velocity and
depth are the quantities which determine sediment trans-
port and water discharge in a river. Turbulence is the
agent by which, for example, the oxygen needed for
decomposition of degradable water pollutants is trans-
ported from the surface into the interior of water where
it is needed. Thus wind waves contribute in an essen-
tial way to the river’s beneficial (or destructive) action.

To determine quantitatively the effects of wind on the
flow of water in open channels, or streams, a study of
wind-water interactions has been initiated by Dr. Erich
J. Plate. The program is of long range. It was started
by constructing a special facility in which a model of an
open channel, or a water flume, and a wind tunnel are
super-imposed in such a way that wind generated by a
large ventilation fan can blow with or against the flow
of water in the flume. The facility was completed and
checked out in the summer, 1963. Since then, a number
of studies have been conducted in it by Dr. Plate and
his students. They are aided also by Dr. G. M. Hidy of
the National Center for Atmospheric Research (NCAR)
in a joint CSU-NCAR program to determine exchange
processes (such as evaporation) due to wind action
on the water surface.

As a first objective, the group studied the nature of
the wind-generated waves and the process of generation.
This has been the subject of much controversy and dis-
cussion in recent years, and a conclusive statement is
still missing. Many mechanisms have been proposed to
explain how a smooth water surface can suddenly be-
come ruffled if a gust of wind springs up. None of these
is entirely satisfactory and some are not at all in agree-
ment with experimental findings.
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This study has shed some light on the sequence of the
generation process. It also confirms a highly compli-
cated model for the growth of waves, which had been
proposed some 10 years ago. At the same time, develop-
ment of wind profiles over the waves was studied, and
an analytical model which explains the wind field over
small waves was constructed. These studies, aside from
their intrinsic value for the understanding of the physics
of air-sea interactions, are important in establishing
rules by which data from a small laboratory facility can
be extrapolated to natural situations.

More practical investigations were in recent months
directed at determining evaporation rates from water.
With wind blowing over the water surface, the evapora-
tion rate is enormously increased because the vapor
layer existing over the water surface will, under no-wind
conditions, protect the surface from evaporation. With
wind, this layer is stirred up and so mixed that it no
longer prevents evaporation. A law giving water velocity
distributions corrected for wind; and a careful and sys-
tematic investigation of the effects of river flow on size
and speed of wind waves are other practical results ob-
tained from the study.

Future research is directed at consolidating the ini-
tial results by broadening the range of variables which
are studied, and the study of diffusion processes in the
water. How are water pollutants mixed when wind blows
over the water? Is it possible and economical to en-
hance mixing by artificial wind? Can wind effectively
increase oxygen content of water flow? These are some
of the questions which Dr. Plate would like to answer.
Some of the answers may be significant enough to affect
river engineering practices in the not-too-distant future,
when evaporation from rivers and water pollution prob-
lems must be taken into account in evaluating the feasi-
bility and economics of a river engineering project.
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ANTIBIOSIS OF ARTEMISIA
DEPARTMENT OF FISHERY AND WILDLIFE BIOLOGY

Sagebrush is an abundant native plant species of the
West. The digestibility of various sagebrush species has
been questioned by several workers although deer, ante-
lope, and domestic sheep are known to consume vary-
ing amounts. Objectives of a study by Dr. Julis G. Nagy
were to find out the volatile oil content and compo-
sition of various sagebrush species and subspecies and
the antibacterial effects of the volatile oils on aerobic
and anaerobic rumen bacteria.

Sagebrush collections were done mostly in parts of
Colorado and Wyoming. The oil content was analyzed
by gas chromatography and the antibacterial effects of
the oils were studied on common aerobic bacteria and

on rumen bacteria obtained from wild as well as from
captive dear rumen contents.

Dr. Nagy found that oil content and composition vary
according to seasons of the year, species, subspecies,
and probably according to soil characteristics. All bac-
teria tested were sensitive to the action of volatile oils.
Rumen bacteria of both wild and captive deer possessed
approximately the same sensitivity to the action of the
oils. Cellulose digestion is completely stopped when the
concentration of the oils in in vitro experiments reaches
1.0 part of oils to 1000 parts of cellulose broth. Most
of the rumen bacteria are killed at 1.6 parts of oils to
1000 parts of rumen fluid nutrient broth.

MECHANICAL PROPERTIES OF COLORADO WOODS
DEPARTMENT OF FORESTRY AND WOOD SCIENCE

Limited information has hampered effective use of
Colorado tree species and has made it difficult for pro-
ducers to market their material. The primary purpose
of research by Dr. Jozsef Bodig and Dr. Harry E. Troxell
is to evaluate properties of Colorado timber and, by
making results available to users and producers, to pro-
mote increased and more efficient utilization. Initial ef-
fort has been concentrated principally on structural
properties.

In the first phase of this study, testing and evalua-
tion have been concentrated on Engelmann spruce, the
most important commercial wood species in Colorado.
Lumber was collected from several sawmills in the state
and tested both non-destructively and destructively.
Stiffness is the characteristic most often used in grading
lumber non-destructively. This research is based mostly
on this characteristic, including correlations to other de-
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structive strength properties such as tension, compres-
sion, bending, shear and nail-holding capacity.

Much technical information has been collected from
basic strength properties to engineered structures such
as floor joists and trusses. Most of these findings con-
firm a prediction that Colorado species are much
stronger and can be utilized more effectively than they
are today. Many strength properties such as shear, com-
pression, and nail-holding capacity have been found pre-
dictable non-destructively, and these are new findings
pioneered in CSU’s Wood Utilization Laboratory. As a
result of this study, several Colorado cities have revised
their building code to permit use of locally produced
lumber. The Federal Housing Administration now per-
mits the use of Engelmann spruce in certain types of
residential construction. The research presently is con-
centrating on the same problems for lodgepole pine.




RODENTS AND RABBITS ON RANGELANDS

DEPARTMENT OF RANGE SCIENCE

Certain small mammals have marked effects on such
land resources as forage, plants, timber, soil and water-
sheds. They often hinder man’s attempts to improve
conditions on the land, compete with large herbivores
for forage, delay forest establishment, and damage ero-
sion control structures. On the other hand, they may be
beneficial in soil formation and help to control some
insects. It is necessary to understand the biological rela-
tionships among all elements on the land eco-system in
order to develop land and animal management tech-
niques. Production of forage, timber, water, and pro-
tecting soil against erosion will become more efficient as
more is learned about the ways in which rodents and
rabbits affect land resources.

Dr. R. M. Hansen and Dr. T. A. Vaughan have de-
veloped methods of determining populations, food pref-
erence and consumption, reproductive capacity, and
other important features of small mammals. These
methods have been used to obtain fundamental informa-
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tion in several vegetation regions of Colorado from
alpine to the plains.

White-tailed jackrabbits in the Gunnison area eat
plants of importance to cattle in all seasons except win-
ter, thereby being in direct competition. Some females
produce three or four litters per year, indicating high
population potential. Black-tailed jackrabbits in eastern
Colorado also eat the same kinds of plants as do cattle
on sandhills range. After snowmelt, 24 per cent of the
ground surface in the alpine is occupied by rodent bur-
rows, soil casts, or mounds. The effect of this disturb-
ance on spring runoff and silt loads has not been eval-
uated. These alpine mammals mostly eat forbs of little
importance to large herbivores, but some of them live
on insects that are injurious to important range plants.
When rodents and rabbits are abundant, they may con-
sume or destroy up to 25 percent of the forage pro-
duced; and population control is indicated.




WATER QUALITY CHARACTERISTICS OF AMOUNTAIN STREAM

DEPARTMENT OF RECREATION AND
WATERSHED RESOURCES

The primary objective of an investigation by Dr. J. R.
Meiman and Dr. S. H. Kunkle is to determine physical
and biological characteristics of water quality derived
from headwaters streams under essentially “natural” con-
ditions. This represents the first phase of a long-term
study to determine impact of land use on mountain
watersheds and water quality. Land use practices studied
or yet to be investigated include grazing, recreation, res-
ervoir construction, fire, logging, and road building.

Water samples were collected at varying periods and
streamflow regimes over a two-year period from 10
stations, including locations above and below grazing
and recreational use areas. Field and laboratory deter-
minations were made on the following: suspended sedi-
ment, turbidity, dissolved solids, pH, water temperature,

streamflow, and fecal coliform, fecal streptococcus and
coliform bacteria.

Under “natural” conditions in the study area, both
physical parameters and bacteria groups were found to
have a strong relationship to flow and season of the year.
Summer storms were very important in raising levels of
sediment, turbidity, and bacteria concentrations. The
bacteria groups gave a much better indication of graz-
ing and irrigation impact than did the physical param-
eters. The fecal coliforms described contamination
more effectively than the coliforms; the fecal strepto-
cocci were far less effective than the other two groups
in describing animal pollution. Pollution from campsites
use was not detected.

EFFECT OF VITAMIN A ON AMINO ACIDS

DEPARTMENT OF FOOD SCIENCE AND NUTRITION

An investigation of the effects of fat-soluble vitamins,
protein levels, and protein supplemented with methi-
onine on the concentrations of free amino acids in the
plasma and on levels of lipids in plasma and liver of
rats has been in progress. Two significant finds are
reported by Dr. Inez Harrill.

Increased concentrations of vitamin A under certain
conditions reduced the level of the amino acid phenyla-
lanine in the blood of rats. Abnormal accumulation of
phenylalanine, usually due to a genetic defect, results in
mental retardation; any substances found to reduce the
level of this amino acid in the blood may help control the
undesirable effects resulting in mental abnormalities.

Studies of variations in protein, vitamin D, and zinc
content of the diets has indicated that concentration of
the amino acid lysine in plasma decreases when vitamin
D is added to a low-protein diet either with or without
supplementary zinc. An apparent relationship between
vitamin D, protein, and zinc of the diet is indicated.
The practical significance is not now known, but the
findings may help explain the variability of results in
studies attempting to measure human amino acid re-
quirements. In other words, vitamin D, which man ob-
tains naturally from food, from food additives, and from
sunshine, may affect his protein needs.

VARYING FATS IN BAKED PRODUCTS
DEPARTMENT OF FOOD SCIENCE AND NUTRITION

Under the direction of Dr. Ferne Bowman, the Food
Science section of the College of Home Economics for
many years has carried on investigations designed to
help homemakers and the baking industry adjust recipes
to insure success for baked products at high altitudes.
Leadership in these investigations has been possible be-
Cause a high altitude baking chamber enabled re-
searchers to adjust pressures to simulate altitudes from
sea level to 10,000 feet. Previous studies of high alti-
tude baking have given homemakers and others tested
.recipes for use at high altitudes. The research has made
It possible to answer inquiries from world-wide sources
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—Peace Corps volunteers and American and foreign
personnel living at high altitudes throughout the world.
Present investigations have been concerned with the
use of current types of shortening in products baked at
altitudes of 5,000, 7,500, and 10,000 feet. Modified
lard, corn oil, a commercial shortening, hydrogenated
shortening, and a new type margarine have been used.
These types of shortening are of particular interest be-
cause the kinds and amounts of fat which man consumes
may be related to the incidence of certain cardiovascular
diseases. Results of the investigations will therefore be
of ultimate value in regulating the type of fat in the diet.




SAFE USE OF FEED LOT HORMONES
DEPARTMENT OF BIOCHEMISTRY AND
DEPARTMENT OF BOTANY AND PLANT PATHOLOGY

Diethylstilbestrol (DEsS) is a potent female hormene
(estrogen) produced by chemical synthesis and used to
fatten cattle in feedlots. Over 90 per cent of the com-
pound is excreted practically unchanged as manure
which often is used in truck farming. The work was
undertaken because of the possibility that the potent
estrogen may be absorbed by plants and become part
of the human food chain. The project was operated
cooperatively between scientists in the Departments of
Biochemistry (Dr. M. L. Hopwood) and of Botany and
Plant Pathology (Dr. Robert G. Hacker).

Excreta were collected from a steer before and after
administration of DES labeled with radioactive carbon
to identify the material or metabolities of the material at
extremely low levels (parts per billion). Radish, pinto
bean, wheat, onion, and lettuce plants were grown in a
greenhouse in pots containing two soil types (acid, alka-
line) and manure from the steer. The plants were har-
vested and the soil and parts of the plants were analyzed
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for radioactivity. In addition, the estrogenic potency of
the material in soil or plants was determined by bioassay
in immature mice.

Radioactivity was found in all plant parts regardless
of the soil in which the plants were grown. The radio-
active material in the plants did not behave like estrogen
except in lettuce roots and radish leaves grown in alka-
line soil. The acid soil environment destroyed the DES
completely, but the alkaline environment removed only
two-thirds of its activity as an estrogen. There were dif-
ferences in metabolities among the two soil types. Lit-
tle of the radioactivity was leached from soil, and
plants removed only traces of the radioactivity in the
soil. Fungi and bacteria growing in the soils were ca-
pable of metabolizing DES and some species could em-
ploy it as a sole nutrient. There does not appear to be
any hazard to human health from using feedlot excreta
to fertilize edible plants.
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MICROWAVE EXCITATION IN ANALYTICAL EMISSION SPECTROSCOPY
DEPARTMENT OF CHEMISTRY

Increasing awareness of the importance trace quan-
tities of impure substances have to many diversified
fields of research, ranging from solid state physics to air
pollution control and the chemistry of living organisms,
has led to a demand for increasingly sensitive methods
for detecting these materials in trace amounts. Tech-
niques which can detect and identify amounts of a sub-
stance in concentrations ranging from one part per mil-
lion to one part per billion or trillion are needed. In
addition to having high sensitivity, the technique should
be rapid, require a minimum of operator training, and
the equipment cost should be low enough to make the
technique economically available to a large number of
laboratories.

One class of materials important in trace quantities
is metals, especially those thought of as “less common”.
Among these are cadmium, cobalt, selenium, and many
others. The techniques currently most widely employed
for trace metal determination are the so-called spectro-
graphic methods. These involve heating the sample to
form a vapor of hot or “excited” metal atoms, the quan-
tities of which are determined by measuring either their
characteristic emission or absorption of light. These
techniques currently can detect concentrations as low as
parts per million for most metals, and for a few, parts
per billion.

To extend these detection limits into the parts per
trillion range, a new technique has been developed
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under the direction of Dr. J. H. Gibson. This technique
takes advantage of the principle that the hotter the
metal, the more sensitive is the spectrographic method.
The system which offers the highest conveniently avail-
able laboratory temperature is the so-called “plasma
jet.” The plasma or hot ionized gaseous discharge is
capable of producing temperatures as high as
20,000°C, three to 10 times hotter than temperatures
in conventional spectrographic techniques.

The method developed in this laboratory uses high
temperature plasma formed by passing microwave en-
ergy into argon gas. As the sample under study is intro-
duced into the plasma, the characteristic light emitted is
focused on a spectrograph and the intensity is meas-
ured and recorded electronically. The measured inten-
sity is then related to the amount of the particular trace
metal of interest in the sample.

Using this technique, as little as one-trillionth of a
gram of metals such as iron, silver, cobalt, and copper
has been measured. Because of the very high sensitiv-
ity, it is possible to do trace analyses (in the parts per
million range) on as little as one-millionth of a gram of
sample. In addition, the equipment is relatively inexpen-
sive and the method simple and rapid. The technique
offers particular advantages to such fields as air pollu-
tion studies and certain biological studies where only
very small quantities of material may be available for
analysis.




TOWARD A BASIC THEORY FOR PHYSICS
DEPARTMENT OF PHYSICS

Physics is at present a collection of deductive the-
ories, many of which do not specify explicitly all con-
cepts and postulates upon which they are based. The
time is ripe for a single deductive theory upon which
all of physics can be built, because of the great progress
in mathematics during the last 50 years in understand-
ing what constitutes a deductive theory and how to
formulate it. There is now also a tremendous accumu-
lation of experimental facts on fundamental particles
that are begging for theoretical explanation. Physicists
the world over are using many approaches to solve this
problem, but one approach which is neglected is the
careful examination of the foundation upon which pres-
ent ideas of fundamental particles are based. This ap-
proach was very decisive in the development of the
theory of relativity, and may well provide the needed
break in the present problem.

In working on this problem, Dr. Saul A. Basri be-
gins with recognition that science is a human activity
and objectivity is nothing but a measure of the high
degree of agreement among different humans on certain
classes of their observations. Thus, it is natural that a
deductive physical theory should start with living hu-
mans in the role of observers, and lead to the concept
of the objective universe in as precise a manner as pos-
sible. This, as well as the exact formulation of the con-
cepts of particles, events, clocks, length measuring
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instruments, and all other basic concepts of space-time
geometry, Dr. Basri has accomplished in two recent
publications. The theory has been pushed as far as the
derivation of the equations of motion of a particle in an
arbitrary gravitational field. Work is now in progress to
derive the field equations, and extend the theory to the
miscroscopic domain.

Although Einstein’s general theory of relativity is
about half a century old, its operational meaning has not
been completely clear. This is because a rigid coordinate
system is not possible in a time-varying gravitational
field, and standard clocks which agree with each other
when compared at the same place may have different
relative rates at different places and times. Moreover,
two clocks that are synchronized with a third clock may
not even be synchronous with each other.

In a paper on relativity, Dr. Basri showed for the first
time how an actual coordinate system can be constructed
in an arbitrary gravitational field, and what the specifi-
cation of physical events in such a field entails. From
this study, it turns out that in such a complicated en-
vironment, synchronization of clocks is not only arbi-
trary, but also impractical. Thus, a method is given to
describe the motion of a particle without synchroniza-
tion of clocks, and the equations of motion were derived
on the basis of this method.




Air pollution is an increasingly important problem in
our urban centers. It receives greatest attention when the
level of pollutants becomes critical, but each day the
gommunity is exposed to varying levels of pollution de-
pending on weather conditions and rates of emission.
An efficient air pollution control program must consider
not only the occasional crisis but also the daily accumu-
lation of air pollution damage.

Dr. D. C. Ogden’s work is some of the first reported
in professional economic journals dealing with the eco-
nomics of air pollution. The problem is analyzed within
an airshed, the area in which the dispersal and dilution
of pollutants must take place. A probability model is
developed which predicts the economic cost of air pollu-

Max Weber is one of the great social scientists of the
20th century. His influence is growing today even
though he died in 1920. He was a creative genius whose
conceptions and ideas have stimulated an enormous lit-
erature in half a dozen disciplines. In Germany, he was
also regarded as a significant pelitical thinker, in many
ways reflecting the political attitudes of the middle class
in Germany after 1870. He was also a fascinating and
complex personality—liberal, humanitarian, but also
extremely nationalistic and prone to revere the charis-
matic leader in history.

In 1963-1964, Dr. Bruce B. Frye was in Germany
doing research on middle class political behavior during
the Weimar period (1918-1933.) There he found a letter
which Max Weber had written, shortly before Weber’s
death, to Carl Petersen, the leader of the German Dem-
Ocratic Party. The letter was in the Petersen family’s
archives in Hamburg. The letter apparently was not used
by Weber's widow when she wrote her classic biography
of him. nor was it included in the most significant

In June of 1966, “Fantasy for Harp, String Orches-
tra and Flute,” by Wendel Diebel of the Music Depart-
ment, was published by International Music Service of
E Nﬁw York City. This original composition was commis-
B ﬁdncd by Miss Susann McDonald, internationally
known harpist and teacher. It was financed through a
grant by the Colorado State University Faculty Im-
- Provement Committee. The premier performance was
\ given under auspices of the Colorado State University
Fine Arts Series in its Festival Concert in April, 1963.
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ECONOMIC ANALYSIS OF AIR POLLUTION
DEPARTMENT OF ECONOMICS

tion and thereby the benefits to be derived from abate-
ment. The objective of the model is to allow economic
criteria to be applied to air pollution control. Alternative
abatement programs can be compared in terms of their
benefit-costs to the community.

The model develops a conceptual framework which
uses meteorological and engineering data to predict the
probable range of air pollution within a given airshed,
and a conceptual framework to predict the probable
damage resulting from various levels of predicted pol-
lution. From this information, a benefit function for
abatement is derived. The cost of alternative abatement
programs can be compared with the benefits derived
from the abatement.
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NEW SOURCES FOR HISTORICAL RESEARCH
DEPARTMENT OF HISTORY

studies of his political importance for Germany. Yet, it
clarifies many of his attitudes on several controversial
issues; and it reveals much of the personality and politi-
cal values of a major figure in German intellectual and
political history.

From this research has come an article by Dr. Frye
which is published in the June 1967 issue of “The
Journal of Modern History.” Dr. Frye’s article includes
the text of the letter in German; his translation of it;
a 2,000-word introduction to the letter, placing it in its
historical context and explaining the circumstances
under which it was written; and finally, extensive foot-
notes explaining references to people and things men-
tioned in the letter.

The publication of such documents constitutes a valu-
able service to the historical community, since scholarly
history depends upon the discovery, editing and pub-
lication of contemporary source materials such as the
Weber letter.
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FANTASY FOR HARP, STRING ORCHESTRA AND FLUTE
DEPARTMENT OF MUSIC

Thor Johnson conducted, and Susann McDonald was
the soloist.

Since that initial performance, the composition has
been performed by a number of symphony orchestras in
various parts of the nation. Critical reception of the
“Fantasy” has been highly favorable. Critics have called
it “one of the finest pieces of writing ever for the
harp,” “the most beautiful work for the harp that we
have ever heard,” and praised it in similar terms.
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MORALITY WITH HUMOR
DEPARTMENT OF ENGLISH

Four novelists—Richardson, Fielding, Smollett, and
Laurence Sterne—virtually created the novel form in
English. Dr. Arthur Cash, of the Department of English,
has become a widely recognized authority on the work of
the fourth of these, the 18th century English clergyman,
Laurence Sterne. Sterne’s novel, A Sentimental Journey
through France and Italy, has been translated into every
European language and many others. It has had a pro-
found effect upon world literature by inspiring a cen-
tury and a half of sentimental novel writing. Through
this it has had an obviously significant effect on the
manners and mores of western civilization. There has
perhaps been no more influential novel.

Dr. Cash began a study of Sentimental Journey in the
belief that it had not generally been properly read and
understood. His premise was that it is not a sentimen-
tal novel in the sense of most of its imitations, but es-
sentially a comic work. To develop his point, Dr. Cash
turned to Sterne’s sermons, which have been little read
because Sterne was believed to be a very unphilosophic

man. On the contrary, Dr. Cash found that the sermons
reveal a coherent, well-developed ethical and religious
system and that the ideas in the sermons applied directly
to the Sentimental Journey.

The task confronting Dr. Cash was complex. He had
to demonstrate that Sterne was a sound moralist, that
the novel truthfully represented his moral view, and that
read in this manner it was a very amusing work. To
accomplish this, he turned to a study of 18th century
ethics. He compared the novel both to Sterne’s sermons
and to the major developments of the time in moral
philosophy.

The resulting book was submitted in the International
Monograph Competition of the Modern Humanities Re-
search Associaticn and was the selection for 1964. In
1966, the book, Sterne’s Comedy of Moral Sentiments:
the Ethical Dimension of the “Journey,” was published
by the Duquesne University Press with a foreword by
Sir Herbert Read.

BLINDNESS IN ELK
DEPARTMENT OF ANATOMY AND
DEPARTMENT OF PATHOLOGY

Studies on blindness in elk (Cervus canadensis) have
been conducted by Dr. R. W. Davis, Dr. Y.Z. Abdel-
baki, Dr. J. L. Adcock and Dr. C. P. Hibler. This con-
dition, of hitherto undetermined cause, has been ob-
served in Arizona, Colorado, New Mexico and Wyom-
ing. Bilateral blindness, without opacity of the ocular
refractive media (a condition in which both eyes appear
to be clear), is the dominant clinical feature. The dis-
ease frequently ends in death.

An anatomic and pathologic investigation utilizing
tissues of blind elk is in progress. The primary pur-
pose of the study has been to determine the type and
distribution of lesions associated with blindness and to
identify the causative agent.
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Elaeophora schneideri, an intra-arterial nematode
(small thread-like round worm in an artery), was found
in the cephalic arterial system (blood vessels supplying
the head) in 60 per cent of blind elk studied. Pathologic
findings indicate that blindness is a result of ischemic
damage (deficient blood supply) in the brain, eves, and
optic nerves. This damage is believed to be caused by
circulatory impairment resulting from the presence of E.
schneideri (the parasite) and nodular lesions in the
cephalic arterial system.

E. schneideri is a common parasite of deer and do-
mestic sheep in mountainous regions of the western and
southwestern United States, but has not previously been
reported in elk.




ELECTRON MICROSCOPY
DEPARTMENT OF ANATOMY

During the years of Dr. G. P. Epling’s undergraduate
teaching in the Department of Anatomy, he became in-
quisitive about diseases which were apparently not
caused by infections, but were based solely on changes
of structure in altered environments. In this category,
heart failure in high altitudes (high mountain disease)
and emphysema in cattle caught his interest. Ordinary
light microscopes revealed only enough information to
“whet his intellectual appetite,” so he sought answers
via the use of the electron microscope.

His work currently involves studies of lungs and
hearts of cattle from Montana, Wyoming, and Col-
orado, in addition to experimental swine and hamsters.
Results of his research are centering on the cells which
line the body’s smallest blood vessels, and cells which
control the volume of blood that can pass through them.
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In terminal congestive heart failure at high altitudes,
he has shown that damage to the cells lining the blood
vessels (possibly caused by a lack of oxygen) may be a
cause for damaged heart muscle cells, resulting in heart
failure.

He has shown that in bovine emphysema, the cells
lining the air spaces of the lung are damaged by an agent
(possibly an inspired gas from the stomach, as cattle
belch) which is one of the earliest observable changes
in this disease.

Although his work concerns cattle primarily, the re-
sults are also directly applicable to the same diseases
in man.

He has also observed cells which may be of signifi-
cance in explaining a means of blood-vessel volume con-
trol for many organs of all mammalian species.
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EFFECTIVE BOVINE VIBRIOSIS VACCINE DEVELOPED
DEPARTMENT OF MICROBIOLOGY

While bovine vibriosis had been recognized as a cause
of poor calf crops for many years, it was long considered
only a potential threat to range cattle. In 1959, when
Dr. A. B. Hoerlein initiated the vibriosis project at
CSU, the disease was suspected in several Colorado
beef cattle herds, but had been definitely diagnosed in
only two. With the help of a newly developed diagnostic
technique, it was determined by the fall of 1962 that
45 of 83 herds studied because they had reproductive
problems were infected with vibriosis. Not only were the
infected herds found in every geographic area of Colo-
rado, but in the surrounding states as well. The infected
herds had pregnancy rates of 30 to 70 percent and cor-
respondingly low calf crops. More alarming was the
rapid spread of the disease to uninfected herds where it
was often disastrous.

Artificial insemination and isolation procedures pre-
viously shown to provide effective control of vibriosis
were not applicable to western range conditions. Pre-
vious attempts to immunize cattle against vibriosis had
failed. The infection is unique compared to other dis-
eases since the bacteria do not invade the body tissues.
Vaccination could therefore reasonably be theorized to
be impossible. However, it was well known that con-
valescent cows were generally immune and would re-
produce normally. Having no feasible alternative, im-
munization experiments were initiated in 1960.

By 1961 it was shown that the resistance to vibriosis
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could be increased by the injection of living Vibrio fetus
(the causative bacteria). This significant discovery led to
a series of experiments in which killed bacteria were
studied in various doses and combined with adjuvants
to enhance the immune response. In the spring of 1963,
the controlled experiments at CSU were augmented by
vaccination trials in three infected Colorado range
herds. During the summer of 1964, large-scale trials in
range cattle in three states were carried out to test a
commercially prepared vaccine. The results of these
field trials and parallel controlled experiments at CSU
became the basis for USDA approval of the commercial
vaccine for general use in 1965.

The vaccine has now been shown effective for two
breeding seasons in numerous beef cattle herds through-
out the country. Pregnancy rates in vaccinated herds
have all been over 90 percent in the absence of other
diseases, with most being in the area of 95 percent. In
addition to this increased calf production, culling rates
in the cow herds have been drastically reduced result-
ing in a reduction of the numbers of replacement heifers.
It has been estimated that the annual calf crop in an
infected herd can be increased 20 percent. If 10 percent
of the cattle in Colorado are infected herds (a conserva-
tive estimate), the annual increase in calves would be
worth more than $3,000,000. Other states having more
infection will benefit even more.




NUCLEAR FALLOUT IN THE WILD DEER FOOD CHAIN
DEPARTMENT OF RADIOLOGY AND
RADIATION BIOLOGY

In 1962, Colorado State University initiated research
on the extent to which certain radioisotopes from nu-
clear fallout accumulate in wild deer and in components
of their environment. The investigation was carried out
to provide estimates of potential hazards to the deer or
to humans who might consume the animals in the event
of high-level radioactive contamination of the landscape.

It was found that radioactive fallout levels during the
period 1962-66 were sufficient to be measured in air,
soils, plants, deer, and humans; but insufficient to con-
stitute a biological hazard. The highest short-term radia-
tion doses found in the tissues of deer were doses to
the thyroid gland from Iodine 131.

Dr. A. H. Dahl and Dr. F. W. Whicker have
estimated that fallout would have to be increased by a
factor of at least 100 over that in 1962 and maintained
at the level for several years to produce increases in
thyroid adenomas (tumors). Evidence also indicates that
at least a 500-fold increase in fallout over the levels
deposited in 1962 would be needed to increase the prob-
ability of bone cancer from strontium 90 in deer.

Deer contained much higher levels of fallout radio-
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activity than humans during the study. For example,
deer bone was more than 35 times higher than human
bone in strontium 90 content. These and other data sug-
est that safety for the human population with respect
to fallout radioactivity does not necessarily imply safety
to man’s natural resources.

Consumption of deer flesh by humans could lead to
comparatively high ingestion of Cesium 137 since deer
flesh contained an average of five to 13 times higher
concentrations of the nuclide than beef or pork. Deer
thyroids were found to be extremely sensitive indicators
of nuclear testing with increases in Iodine 131 being cor-
related with American, Chinese, and Russian tests. Ces-
ium-137 levels in deer flesh were maximal in 1963,
while Strontium 90 concentrations in deer bone were
greatest in 1964,

Information on the influence of environment on the
distribution and movement of radioactive fallout in the
Front Range of the Colorado Rocky Mountains has
been obtained. Some work has been completed on the
physiological behavior of Cesium 137 and Strontium 90
in deer.
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Government Printing Office, Washington, D. C.

Goodman, J. R. Governing equations for timber shell structures.
Forest Products Journal 16(10) :49-55, October 1966.

Holland, Melvin E. Computer models of waste-water collection
systems. Harvard Water Resources Group, Harvard Univer-
sity, Cambridge, May 1966.

Hsi, G. and J. E. Cermak. Meteorological-tower induced wind-
field perturbations. Supplementary Report. April 1966.

Ito, S. and J. E. Cermak. Velocity distributions inside and
above tall simulated vegetation. April 1966.

Ito, S. Diffusion in the atmospheric surface layer—diffusion
in the vertical direction and effects of thermal stratification.
Fluid Mech. Paper No. 6, Summer 1966.

Jeng, Raymond I. and V. M. Yevdjevich. Stochastic properties
of lake outflows. Hydrology Paper No. 14, August 1966.

Jeng, Raymond 1. and Vujica M. Yevdjevich. Effects of lakes
on outflow characteristics. Presented at the Symposium of
International Association of Scientific Hydrology, Garda,
Italy. Published in Symposium Proceedings, Publication No.
70, pp. 153-166, 1966.

Jones, John H. Transportation engineering research at the
SEATO Graduate School of Engineering. Feature article in
Road International, pp. 20-27, London, March 1966.

Jones, John H. and Jerry A. Orr. Exploratory study of the
economic effects of village roads in northeast Thailand. Tech-
nical Note No. 25, SEATO Graduate School of Engineering,
Bangkok, June 1966.

Jones, John H. The national and international tasks of training
and education in highway matters—professional and post-
graduate. Proceedings, Fifth World Meeting, International
Road Federation, London, September 1966.

Koloseus, Herman J. and Jacob Davidian. Free-surface insta-
bility correlations. Geological Survey Water-Supply Papers,
1592C, 79 pp., 1966.

Koloseus, Herman J. and Jacob Davidian. Roughness-concen-
tration effects on flow over hydrodynamically rough surfaces.
Geological Survey Water-Supply Paper, 1952D, 25 pp., 1966.
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Longenbaugh, R. A. and H. R. Duke. Evaluation of water
resources in Kiowa and Bijou Creek Basins, Colorado. Civil
Engineering Department, Colorado State University, 87 pp.,
May 1966.

Longenbaugh, R. A. Artificial ground-water recharge on the
Arikaree River, near Cope, Colorado. Civil Engineering De-
partment, Colorado State University, 12 pp., July 1966.

Longenbaugh, R. A., M. W. Bittinger, and H. R. Duke.
Mathematical simulations for better aquita management.
Civil Engineering Department, Colorado State University,
15 pp., August 1966.

Longenbaugh, Robert A., Don Miles, and Floyd Brown. Irri-
gation pumping plants operate at low efficiency. Colorado
Farm and Home Research, Colorado State University Experi-
ment Station 17(1): 8-9, Fall 1966.

Lui, C. Y. and V. A. Sandborn. Evaluation of the turbulent
energy dissipation from time derivative measurements. 1966.

Markovic, R. D. Control levels for quantitative evaluation of
weather modification attainments. Presented at the Sixth
Western National Meeting Section of Hydrology, American
Geophysical Union, Los Angeles, September 7-9, 1966.

Markovic, R. D. Statistical evaluation of weather modification
attainments. Hydrology Paper No. 16, November 1966.

Marshall, R. D. and J. E. Cermak. Wind studies of Bank of
American World Headquarters Building. Part II. Wind tunnel
study. Fluid Dynamics and Diffusion Laboratory, Colorado
State University, October 1966.

Morel-Seytoux, H. J. Unit mobility ratio displacement calcula-
tions for pattern floods in homogeneous medium. Society of
Petroleum Engineers Journal 6(3):217-227, September 1966.

Morel-Seytoux, H. J. A study of quasi-linear noncapillary two-
phase flow in porous media. Chevron Research Company,
Research Report 900, 95 pp., September 23, 1966 (Restricted
to company use). Colorado State University, Technical
Paper, 22 pp., December 1966.

Morel-Seytoux, H. J. Flow of immiscible fluids in porous
media. Chevron Research Company, Technical Memoran-
dum, 433 pp., September 1966 (Restricted to company use).

Mowrer, R. D. and M. D. Vanderbilt. A study of the shear
strength of lightweight reinforced concrete flat plates. Struc-
tural Research Report No. 1, 77 pp., Civil Engineering
Department, Colorado State University, August 1966.

Nordin, C. F. Jr. and J. H. Algert. Spectral analysis of sand
waves. Am. Soc. Civil Engr. Proc. 92(HY 5):95-114, 1966.

Pinkayan, Subin. Conditional probabilities of wet and dry
years over large continental areas. Hydrology Paper No. 12,
April 1966.

Plate, E. J. and C. R. Goodwin. The influence of wind on open
channel flow. Proceedings, ASCE Specialty Conference on
Coastal Engineering, Santa Barbara, California, 1966.

Plate, E. J. and G. M. Hidy. Wind action on water standing in
a laboratory channel. Journal Fluid Mechanics 26:651-689,
1966.




Richardson, E. V. and A. V. Jopling. Backset bedding devel-
oped in shooting flow in laboratory experiments. Soc. Econ.
Paleontologists and Mineralogists Journal of Sedimentary
Petrology 36(3):821, 1966.

Roesner, L. A. and V. M. Yevdjevich. Mathematical models
for time series of monthly precipitation and monthly runoff.
Hydrology Paper No. 15, October 1966.

Ruff, J. F. Final report of hydraulic model study of Robert
Lee Dam Spillway. Prepared for Colorado River Municipal
Water District, Big Springs, Texas, June 1966.

Sandborn, V. A. and E. J. Plate. Modeling of a thermally
stratified boundary layer. Colorado State University, Fluid
Dynamics and Diffusion Laboratory, Research Memorandum
No. 8. Paper given at the American Geophysical Union
Meeting, Washington, D. C., April 1966.

Sandborn, V. A., J. E. Cermak, E. J. Plate, G. H. Binder, H.
Chuang, R. N. Meroney, and S. Ito. Simulation of atmos-
pheric motion by wind-tunnel flow. Colorado State Univer-
sity, May 1966.

Sandborn, V. A. and J. L. Chao. Evaluation of the momentum
equation for a turbulent wall jet. Journal of Fluid Mechanics,
Vol. 26, December 1966.

Sayre, W. W. and F. M. Chang. A laboratory investigation of
open-channel dispersion processes for dissolved, suspended
and floating dispersants. U. S. Geol. Survey Open File Re-
port, Fort Collins, Colorado, 210 pp., 1966.
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Simons, D. B. and Carl R. Miller. Sediment discharge in irriga-
tion canals. Presented at the Sixth Congress of International
Commission of Irrigation and Drainage and published in its
Proceedings, New Delhi, India, January 1966.

Simons, D. B. Hydraulic research needs. Published in the
Golden Jubilee Symposia “Modern Trends in Hydraulic Engi-
neering Research,” Vol. II, Central Water and Power
Research Station, Poona, India, January 1966.

Simons, D. B. and E. V. Richardson. Resistance to flow in
alluvial channels. Geological Survey Professional Paper
422-], 1966.

Simons, D. B., H. P. Guy, and E. V. Richardson. Summary of
alluvial channel data from flume experiments, 1956-61. Geo-
logical Survey Professional Paper 462-1, 1966.

Simons, D. B. Conveyance and distribution systems. Chapters
1-41 of Agronomy Monograph No. 11. Irrigation of Agri-
cultural Lands, American Society Agronomy, 1966.

Simons, D. B. and V. M. Yevdjevich. Design criteria for chan-
nel stabilization of the South Boulder Creek. Report No. 1
to the Denver Board of Water Commissioners, September
1966.

Simons, D. B. and V. M. Yevdjevich. Design criteria for chan-
nel stabilization of the North Fork of the South Platte River.
Report No. 2 to the Denver Board of Water Commissioners,
December 1966.




Skinner, M. M. Cooperation in the valley—the key to survival.
January 1966.

Smith, George L. Theoretical and experimental investigation
of telescopic tubes in simulated solution mining. March 1966.

Sunada, D. K. and N. F. White. Ground water quality study of
the Severance Basin, Weld County, Colorado. Colorado
State University, April 1966.

Vanderbilt, M. D. and J. B. Grow. A study of the shear
strength of lightweight prestressed concrete flat plates. Struc-
tural Research Report No. 2, Civil Engineering Department,
Colorado State University, December 1966.

Ward, J. C. Particle to tower diameter ratio and tower packing.
Presented at the Chemical Engineering section of the South-
west regional meeting of the American Chemical Society in
Albuquerque, New Mexico, paper No. 53, November 1966.
Abstract on pages 33A and 34A of Vol. 19, No. 4, Decem-
ber 1966 of Retort, ACS.

Ward, J. C. Discussion of “Resistance to Laminar Flow through
Porous Media,” by R. R. Rumer and P. A. Drinker. Dis-
cussion will be in Journal of the Hydraulics Division, ASCE.

Ward, J. C. Turbulent flow in porous media. Journal of the
Hydraulics Division, ASCE, Vol. 90, No. HYS5, Proc. Paper
4019, September 1964. Closure, Vol. 92, No. HY4, Proc.
Paper 4859, pp. 110-121, July 1966. Digest Transactions,
ASCE, 131:664-666, 1966. ’

Ward, J. C. Porosity in the vicinity of container walls. Pre-
sented at the 47th Annual Meeting of the American Geo-
physical Union in Washington, D. C., Paper H19, April 20,
1966.

Yano, M. The turbulent diffusion in a simulated vegetative
cover. April 1966.

Yevdjevich, Vujica M. Stochastic problems in design of reser-
voirs. Presented at the Western Resources Conference, Fort
Collins, Colorado. Published in “Water Research” for Re-
sources for the Future, Inc. by The Johns Hopkins Press,
pp. 375-411, 1966.

Yevdjevich, Vujica M. Evaluation of weather modification as
expressed in streamflow response. Presented at Weather
Modification Section Fifth Berkeley Symposium on Mathe-
matical Statistics and Probability as part of the 132nd Annual
Meeting of the American Association for the Advancement
of Science, Berkeley, December 1965. Published in 1966 in
the proceedings of this Symposium.

Yevdjevich, Vujica M. Hydraulic roughness of free surface flow
in a smooth steel pipe. Report to the U. S. Bureau of Public
Roads, August 1966.

HESES:

Assifi, Abdul T. Hydraulics and geometry of rivers. M.S. Thesis,
Colorado State University, 1966.

Bennett, James P. Permeability of soils at elevated permeant
pressures. M.S. Thesis, Colorado State University, 1966.
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Chang, Shih Cheng. Velocity field in separated flow behind a
model hill. M.S. Thesis, Colorado State University, 1966.

Chowdhury, Shamsuzzaman. Turbulent eddies in boundary lay-
ers on smooth and rough flat plate. M.S. Thesis, Colorado
State University, 1966.

Dowdell, Rodger B. Wake turbulence far downstream from an
axisymmetric body. Ph.D. Dissertation, Colorado State Uni-
versity, 1966.

Filmer, Robert W. Transport and retention of virus-sized
particles in porous media. Ph.D. Dissertation, Colorado State
University, 1966.

Frye, William B. A development of a numerical solution to a
system of partial differential equations. M.S. Thesis, 1966.

Grow, James B. Shear strength of prestressed lightweight con-
crete slabs. M.S. Thesis, Colorado State University, 1966.

Hwang, Neddy H. C. Wake turbulence far downstream from
an axisymmetric body. Ph.D. Dissertation, Colorado State
University, 1966. 2

Julian, Robert W. Water yield-physiographic relationship in
Colorado headwaters. M.S. Thesis, Colorado State University,
1966.

Kesic, Dragoljub M. Diffusion of heat from an instantaneous
point source in a turbulent boundary layer. M.S. Thesis, Colo-
rado State University, 1966.

Komura, Saburo. Alternate scours in straight alluvial channéls.
M.S. Thesis, Colorado State University, 1966.

Lorah, William L. Free-surface flow energy losses in a 90°
junction box. M.S. Thesis, Colorado State University, 1966.

Markovic, Radmilo D. Evaluation of weather modification
attainments by analysis of streamflow responses. Ph.D. Dis-
sertation, Colorado State University, 1966.

McWhorter, David B. Similitude for flow of two fluids in
porous media. M.S. Thesis, Colorado State University, 1966.

Mowrer, Russel D. Punching strength of reinforced lightweight
concrete flat plates. M.S. Thesis, Colorado State University,
1966.

Plate, E. J. “Ein Beitrag zur Berechnung von Austauschvor-
gangen in der durch eine Wand gestorten bodennahen Luft-
schicht.” Dissertation submitted to Department of Civil
Engineering, Technische Hochschule Stuttgart, Stuttgart, Ger-
many, 1966.

Quimpo, Rafael G. Stochastic analysis of daily river flows.
Ph.D. Dissertation, Colorado State University, 1966.

Saulmon, Robert W. Inflow into tile drains with gravel envel-
opes. M.S. Thesis, Colorado State University, 1966.

Shih, Ching-Chi. Continuous point source diffusion in a turbu-
lent shear layer. M.S. Thesis, Colorado State University,
1966.




Vanikar, Suneel N. Effects of chemical additives on clays.
M.S. Thesis, Colorado State University, 1966.

Yano, Motoaki. The turbulent diffusion in a simulated
vegetative cover. Ph.D. Dissertation, Colorado State Univer-
sity, 1966.

Zimbelman, Darell D. The fall velocity of spherical particles in
a turbulent fluid. M.S. Thesis, Colorado State University,
1966.

DEPARTMENT OF
ELECTRICAL ENGINEERING

Budak, Aram. An improved time delay simulation. IEEE Trans.
on Electronic Computers, EC-15(1):122, February 1966.

Budak, Aram. Generalized input and output equivalent circuits
for networks with active three-terminal devices. IEEE Trans.
on Education, 3-9(2):100-102, June 1966.

Maxwell, L. M. and C. Marazzi. Synthesis of counters with any
kind of feedback. Proceedings Institute of Electrical Engi-
neers, Savoy Place, London, 113(2), February 1966.

Maxwell, L. M. Synthesis of contact networks and prescribed
reliability functions. Journal of the Franklin Institute, Phila-
delphia, Pennsylvania, 281(3), March 1966.

Maxwell, L. M. A method for minimizing the length of electric
power line in single-ended distribution systems. IEEE Inter-
national Convention, Part 8, Power Industry and General
Applications, New York, March 1966.

Maxwell, L. M. and J. M. Cline. Topological network analysis
by algebraic methods. Proceedings IEEE, Savoy Place, Lon-
don, 113(8), August 1966.

DEPARTMENT OF
MECHANICAL ENGINEERING

Free, B. A. and W. R. Mickelsen. Plasma separator ion thruster
development. AIAA Paper No. 66-598, June 1966.

Hal?erstroth, Robert D. and L. V. Baldwin. Application of a
simplified velocity profile to the prediction of pipe-flow heat
transfer. Submitted to ASME, July 1966.

Marschner, B. W. Beyond the Horizon. USAF Classified Re-
port, 1966.

Mickelsen, W. R. Performance parameters for electric propul-

sion systems. Journal of Spacecraft and Rockets, February
1966.

Mickelsen, W. R. Colloid-particle electrostatic thrustors. Pre-
sented at DGRR symposium on Electric Propulsion, Sonnen-
berg, West Germany, February 1966. Published in Raum-
fahrtforschung, Heft 4, Oktober-Dezember 1966.

Mickelsen, W. R. Future trends in electric propulsion. ATIAA
Paper No. 66-695, June 1966.
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Olson, H. G. and F. G. Hammitt. Early damage in ultrasoni-
cally-induced cavitation. Published in Proc. of Winter
Meeting, ASME, November 1966.

Olson, H. G. High speed photographic studies of ultrasonically-
induced cavitation and detailed examination of damage to
selected materials. Technical Report No. 07738-2T, Univer-
sity of Michigan, Department of Nuclear Engineering, August
1966.

Steele, R. L. Characteristics of silver iodide ice nuclei
originating from anhydrous ammonia-silver iodide complexes.
Part II. Journal de Reserches Atmospheriques, 1966.

Steele, R. L. Preliminary investigation of a new generator for
silver iodide using isopropylamine as the carrier. 1966 Pro-
ceedings of Western Snow Conference, 1966.

Steele, R. L. and L. O. Grant. The calibration of silver iodide
generators. Bulletin American Meteorological Society, Sep-
tember 1966.

Winn, C. Byron. Minimum fuel transfers between coaxial orbits,
both coplanar and noncoplanar. Space Flight Specialists Con-
ference, American Astronautical Society, Denver, July 1966.

THESES:

Beeson, R. R. Detection of bubble motion in a pool-boiling
simulator. M.S. Thesis, Colorado State University, 1966.

Fehr, Timothy D. Electric propulsion for lunar missions. M.S.
Thesis, 149 pp., Colorado State University, 1966.

Olson, H. G. High speed photographic studies of ultrasonically-
induced cavitation and detailed examination of selected
materials. Ph.D. Dissertation, University of Michigan, 1966.
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DEPARTMENT OF
FISHERY AND WILDLIFE BIOLOGY

Anderson, David R. A literature review relating to waterfowl
production and habitat manipulation. Colo. Game, Fish and
Parks Dept. and Cooperative Wildlife Research Unit, Special
Report, 20 pp., 1966.

Anderson, David R. Computers and waterfowl. Colorado Out-
doors 11-12, Nov-Dec 1966.

Anderson, David R. Effects of water manipulation on waterfowl
production and habitat. Colo. Coop. Wildl. Res. Unit, Tech.
Paper No. 7, 4 pp., 1966.

Baer, G. D. and R. M. Hansen. Food habits, growth, and re-
production of white-tailed jackrabbits in Southern Colorado.
Colo. State Univ. Ag. Exp. Sta. Tech. Bul. No. 90, 59 pp.,
1966.

Barnes, V. G. and O. E. Bray. Black bears use drainage culverts
for winter dens. Jour. Mammal. 47:712-713, 1966.

Behnke, R. J. The relationships of the Far Eastern trout, Salmo
mykiss. Copeia 2:346-348, 1966.




Behnke, R. J. Additions to the known native fish fauna of
Nevada. Copeia 1:134-136, 1966.

Behnke, R. J. Report on exchange visit to the Soviet Union.
Copeia 3:629-630, 1966.

Carr, Harold D. Preliminary findings of effects of sagebrush
control on sage grouse. Colo. Coop. Wildl. Res. Unit. Tech.
Paper No. 5, 16 pp., 1966.

Colborn, Leon G. The limnology and cutthroat trout fishery
of Trappers Lake, Colorado. Colo. Dept. of Game, Fish and
Parks, Spec. Report No. 9, 26 pp., 1966.

Crouch, G. L. Preferences of black-tailed deer for native forage
and Douglas-fir seedlings. Jour. Wildl. Mgmt. 30(3):471-475,
1966.

Dieffengach, William H. Taxonomy of cutthroat trout (Salmo
clarki Richardson) of the South Platte Drainage, Colorado.
Copeia 3:414-424, 1966.

Dorrance, Michael J. A literature review on behavior of mule
deer. Colo. Game, Fish and Parks Dept. and Coop. Wildl.
Res. Unit, Spec. Report No. 7, 1966.

Drummond, Robert A. Techniques in the collection and mount-
ing of trout scales. The Prog. Fish-Cult. 28(2):113-116, 1966.

Drummond, Robert A. Reproduction and harvest of cutthroat
trout at Trappers Lake, Colorado. Colo. Game, Fish and
Parks Dept., Fisheries Research Division, State of Colorado,
Special Report No. 10, 26 pp., 1966.

Fisser, H. G. and G. M. VanDyne. Influence of number and
spacing of points on accuracy and precision of basal cover
estimates. J. Range Mgmt. 19(4):205-211, 1966.

Fisser, H. G. A solution to our problems in public relations.
Trans. N. Am. Wildl. and Nat. Res. Conf. 31:407-415, 1966.

Gill, R. Bruce. A Literature review on the sage grouse. Dept.
of Game, Fish and Parks, Game Res. Div. and Coop. Wildl.
Res. Unit, Spec. Report No. 6, 39 pp., 1966.

Gill, R. Bruce and Fred A. Glover. Daily and seasonal move-
ments of sage grouse. Colo. Coop. Wildl. Res. Unit, Tech.
Paper No. 7, 6 pp., 1966.

Glover, Fred A. Distribution of mallards from Columbia Basin
as indicated by zinc-65. Prog. Rep. COO-1514-1 to AEC,
17 pp., June 1966.

Glover, Fred A. Wetlands for all. Proc. Amer. Soc. of Foresters,
September 1966 (In Press).

Glover, Fred A. Waterfowl: Citizens of the world. Colo. Out-
doors 15(1):36-39, 1966.

Hagen, Harold K. and Mary H. Hagen. Run smelt run. West-
ways Magazine 58(6):37-38, June 1966.

Harder, John D. Methods of evaluating winter deer use of
orchards in Western Colorado. Colo. Coop. Wildl. Res. Unit,
Tech. Paper No. 4, 8 pp., 1966.
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Hibbs, L. Dale. A literature review on mountain goat ecology.
Dept. of Game, Fish and Parks, Game Res. Div. and Coop.
Wildl. Res. Unit, Special Report No. 8, 23 pp., 1966.

Horak, Donald L. A densitometric method of determining
body-fat concentration in fish. Trans. Amer. Fish. Soc.
93(3):318-320, 1966.

Jewell, Samuel R. Pesticide residue concentrations in mule
deer during periods of biological or environmental stress.
Colo. Coop. Wildl. Res. Unit, Tech. Paper No. 8, 10 pp.,
1966.

Kavern, N. R., J. L. Wilhm, and G. M. Van Dyne. Use of
artificial substrata to estimate the productivity of periphyton.
Limn. & Oceanog. 11(4):499-502, 1966.

Morrow, Thomas L. Estimating time of death in mallards.
Colo. Coop. Wildl. Res. Unit, Tech. Paper No. 6, 6 pp., 1966.

Nagy, Julius G. and G. M. Ward. Bacterial inhibition by the
essential oils of sagebrush. Final Report, NSF, 54 pp., 1966.

Post, George and M. M. Beck. Toxicity, tissue residue and
efficacy for hexamitiasis of enheptin when given orally to
rainbow trout. Prog. Fish Cult. 28(2):83-88, 1966.

Post, George. Response of rainbow trout (Salmo gairdneri) to
antigens of Aeromonas hydrophila. Jour. of Fish. Res. Board
of Can. 23(10):1487-1494, 1966.

Prenzlow, E. J., F. A. Glover, and D. L. Gilbert. Doe-kid
behavior of pronghorns in northcentral Colorado. Colo.
Coop. Wildl. Res. Unit, Tech. Paper No. 1, 7 pp., 1966.

Regan, Danny M. Ecology of Gila trout in Main Diamond
Creek in New Mexico. Tech. Paper No. 5, BS.F.S,, 24 pp.,
1966.

Ryder, Ronald A. Review: Black Brants Sea Goose of the
Pacific Coast. J. Wildl. Mgmt. 30(2) :444, 1966.

Ryder, Ronald A. Some movements of ring-billed gulls color-
marked in Colorado. Blue Jay 24(2):73-75, 1966.

Short, H. L., D. E. Medin, and A. E. Anderson. Seasonal
variations in volatile fatty acids in the rumen of mule deer.
Jour. Wildl. Mgmt. 30(3):466-470, 1966.

Siglin, Roger J. Marking mule deer with an automatic tagging
device. Jour. Wildl. Mgmt. 30(3):631-634, 1966.

Simmons, Norman M. and J. L. Phillips. Modifications of a
dye-spraying device for marking desert bighorn sheep. Jour.
Wildl. Mgmt. 30(1):208-209, 1966.

Stone, Charles P. A literature review on mourning dove song
as related to the coo-count. Dept. of Game, Fish and Parks,
Game Res. Div. and Coop. Wildl. Res. Unit, Spec. Report
No. 11, 29 pp., 1966.

Stone, Charles P. Doves at your door. Colo. Outdoors

15(5):36-37, Sept.-Oct., 1966.

Swanson, G. A. Challenges in wildlife management. The Con-
servationist 21(1):14-17, Aug.-Sept., 1966.
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Tigner, J. R. Chemically treated multiwall tarps and bags
tested for rat repellancy. Jour. Wildl. Mgmt. 30(1):180-184,
1966.

Van Dyne, G. M. The optimum site problem—an application
and integration of multiple linear regression and linear pro-
gramming analyses. Proc. Ann. Meet. Amer. Soc. Range
Mgmt. 19:20-21 (abstract), 1966.

vVan Dyne, G. M. Ecosystems, systems ecology, and systems
ecologists. Oak Ridge Natl. Lab. Rep. ORNL 3957, 31 pp.,
1966.

Van Dyne, G. M. Variable affecting in vitro rumen fermenta-
tion studies: A review. J. Animal Sci. 25(3):915-916
(abstract), 1966.

Van Dyne, G. M. Models for depicting height-growth of range
plants in response to fertility treatments. Bull. Ecol. Soc.
Amer. 47(3):124 (abstract), 1966.

Van Dyne, G. M. Use of a vacuum-clipper for harvesting
herbage. Ecology 47(4);624-626, 1966.

Van Dyne, G. M. Application and integration of multiple
linear regression and linear programming in renewable
resource analyses. J. Range Mgmt. 19(6) :356-362, 1966.

Van Dyne, G. M. and W. C. Weir. Comparison of micro-
digestion techniques under range and drylot conditions. J.
Agric. Sci. 67, 1966.

Van Dyne, G. M. and I. Thorsteinsson. Intraseagsonal changes
in height growth of range plants in response to nitrogen and
phosphorous. Prox. X Internat., Grassland Congress, 1966.

Vogel, W. G. and G. M. Van Dyne. Vegetation responses to
grazing management on a foothill sheep range. J. Range
Mgmt. 19(2):80-85, 1966.

THESES:

Babcock, William Henry. Water conditioning systems for fish
distribution tanks. M.S. Thesis, 1966.

Colborn, Leon Guy Jr. An ecological study of cutthroat trout,
Salmo clarki, in Trappers Lake, Colorado. M.S. Thesis, 1966.

Dorrance, Michael John. Behavior of Rocky Mountain mule
deer on winter and summer ranges. M.S. Thesis, 1966.

Gill, Richard Bruce. Distribution and abundance of a popula-

tion of sage grouse in North Park, Colorado. M.S. Thesis,
1966.

Guse, Neal Gregory Jr. Administrative history of an elk herd.
M.S. Thesis, 1966.

McElwain, Ivan. Cycine efficacy for trout hexamitiasis. M.S.
Thesis, 1966.

McKinpy, Theodore Duane. Survival, distribution and repro-
duction of an introduced gray partridge population. M.S.
Thesis, Plan B, 1966.

Miller, William Harold. Distribution, abundance, and growth
of the fishes of Little Beaver Creek, Colorado. M.S. Thesis,
1966.
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Mills, LeRoy Edwin. Environmental factors and egg mortality
of cutthroat trout, Salmo clarki, in three tributaries of Yel-
lowstone Lake. M.S. Thesis, 1966.

Nagy, Julius George. Volatile oils and antibiosis of Artemisia.
Ph.D. Dissertation, 1966.

Savage, Robert Ellsworth. Ecology of the valley quail. M.S.
Thesis, Plan B, 1966.

Wastcoat, Oliver Burton. Game damage payments and prob-
lems. M.S. Thesis, Plan B, 1966.

Wrenn, William Bruant. Effects of removal of the fish popula-
tion on the invertebrate fauna and phytoplankton of Emma-
line Lake, Colorado. M.S. Thesis, 1966.

DEPARTMENT OF
FOREST AND WOOD SCIENCES

Davidson, Ross W. New species of Ceratocystis from conifers.
Journal of Mycopathologia et Mycologia Applicata 28:273-
286, 1966.

Huey, B. M. A new industry for Colorado: Making wooden
sandwiches. Denver Post Empire Magazine, January 16,
1966.

Huey, B. M. Engelmann Spruce supplies plywood plant re-
quirements. Forest Industries, October 1966.

THESES:

Brown, Miles C. High temperature kiln drying of lodgepole
pine studs. M.F. Thesis, 1966.

Downing, Kenton B. Weight-scaling at mills in Colorado and
Wyoming. M.S. Thesis, 1966.

Simonson, James L. Survival and growth of planted pines.
M.S. Thesis, 1966.

Weber, Thomas A. Retail lumber marketing in Colorado. M.S.
Thesis, 1966.

Young, Robert A. Administrative problems in forestry. M.S.
Thesis, 1966.

DEPARTMENT OF RANGE SCIENCE

Bear, G. D. and Richard M. Hansen. Food habits, growth and
reproduction in whitetailed jackrabbits in southern Colorado.
Colo. Agr. Exp. Sta. Tech. Bull. 90, 59 pp., 1966.

Beck, R. F. and R. M. Hansen. Estimating plains pocket gopher
abundance on adjacent soil types by a revised technique.
Jour. Range Mgmt. 19:224-225, 1966.

Everson, A. C. The effects of clipping western wheatgrass
(Agropyron smithii) at different stubble heights. Agron. Jour.
58:33-35, 1966.

Everson, A. C., B. E. Dahl, and A. H. Denham. Controlling

blowouts for forage production. Jour. Range Mgmt. 19:147-
148, 1966.




Hansen, Richard M. and A. L. Ward. Some relations of pocket
gophers to rangelands on Grand Mesa, Colorado. Colo. Agr.
Expt. Sta. Tech. Bull. 88, 21 pp., 1966.

Hansen, Richard M. et al. Counting mounds and earth plugs
to census pocket gophers. J. Wildlife Mgmt. 30:327-334,
1966.

Hyder, D. N, R. E. Bement, J. J. Norris, and M. J. Morris.
Evaluating herbage species by grazing cattle. Part 1. Feed
intake. 11th Int. Grassland Cong., Helsinki, 1966.

Hyder, D. N., R. E. Bement, J. J. Norris, and R. E. Wheeler.
Evaulating herbage species by grazing cattle. Part II. Feed
quality. 11th Int. Grassland Cong., Helsinki, 1966.

Hyder, D. N,, R. E. Bement, E. E. Remmenga, and C. Terwil-
liger Jr. Vegetation—soils and vegetation—grazing relations
from frequency data. Jour. Range Mgmt. 19(1):11-17, 1966.

Terwilliger, C. Jr. Range lands in the soil survey program.
Regional Tech. Work Planning Conf., Soil Cons. Serv., Den-
ver, January 25, 1966.

Vaughan, T. A. Food-handling and grooming behaviors in the
plains pocket gopher. J. Mann. 47:132-133, 1966.

Vaughan, T. A. and R. E. Engel. A coyote-golden eagle asso-
ciation. J. Mann. 47:143, 1966.

Vaughan, T. A. Morphology and flight characteristics of molos-
sid bats. J. Mann. 47:249-260, 1966.

Wasser, C. H. President’s annual report to the membership.
Jour. Range Mgmt. 19(1):50-52, 1966.
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Wasser, C. H. Ecological conservation of mountain forests. In
Proc. of Curso interamericano sobre parques nacionales y la
servacion y proteccion de recursos naturales renovalbles.
Direccion General de Parques Nationales de Argentina.
Buenas Aires, 1966.

Wasser, C. H. Rational management of forested ranges. In Proc.
of Curso interamericano sobre parques nacionales y la con-
servacion y proteccion de recursos naturales renovables.
Direccion General de Parques Nationales de Argentina.
Buenas Aires, 1966.

Wasser, C. H. and J. L. Retzer. Ecology and utility of the
central Rocky Mountain alpine zone. Ninth International
Grassland Congress Proc., pp. 357-361, 1966.

THESES:

Charlton, M. Grazed plant utilization method. M.S. Thesis,
1966.

Fish, E. B. Secondary succession on the upper Kiowa Creek
Watershed. M.S. Thesis, 1966.

Fisher, A. G. Seasonal trends of root reserves in blue grama
and western wheatgrass. M.S. Thesis, 1966.

Malachek, J. C. Cattle diets on pine bunchgrass range. M.S.
Thesis, 1966.

Smith, E. L. Soil-vegetation relationships of some Artemisia
types in North Park, Colorado. Ph.D. Dissertation (in ¢oop-
eration with Department of Agronomy, College of Agricul-
ture, Colorado State University), 1966.
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DEPARTMENT OF RECREATION AND

WATERSHED RESOURCES

Fischer, David W. The role of interpretation. Park Practice-
Guideline. Inter.:89-92, 1966.

Frank, E. C. and Richard Lee. Potential solar beam irradiation
on slopes. U. S. Forest Service, Rocky Mountain Forest and
Range Experiment Station, Research Paper RM18, 116 pp.,
1966.

Frutiger, Hans and M. Martinelli Jr. A manual for planning
structural control of avalanches. U. S. Forest Service, Rocky
Mountain Forest and Range Experimen. Station, Research
Paper RM-19, 68 pp., 1966.

Goodell, B. C. Snowpack management for optimum water
benefits. Am. Soc. Civil Engineers, Engineering Conference,
Denver, Colorado, 13 pp., May 16-20, 1966.

Harr, R. Dennis. The effects of intercepted water on total
evapotranspiration losses of small trees: literature review.
Watershed Management Unit, Colorado State University.
Mimeo, 33 pp., 1966.

Hutchison, Boyd A. A comparison of evaporation from snow
and soil surfaces. Bulletin Int. Assoc. Scientific Hydrology.
XI. Annee No. 1, pp. 34-42, 1966.

Johnson, Kendall L. An analysis of state regulations of surface-
ground water development and use. Proc. National Science
Foundation Summer Conference on Water Resources, New
Mexico State University, July 8, 1966.

Lee, Richard and Albert Baumgartner. The topography and
insolation climate of mountainous forest area. Forest Science
12(3):258-267, 1966.

Meiman, James R. and Charles W. Slaughter. Spread of cetyl
alcohol on a melting snow surface. International Association
of Scientific Hydrology. XI® Annee No. 3, pp. 5-8, 1966.

Meiman, James R. and R. E. Dils. Watershed management—
practice and trends in the United States. Water and Sewage
Works, pp. R16-R19, November 1966.

Slaughter, Charles W. Snow albeds modification: A review of
literature. Watershed Management Unit, Colorado State Uni-
versity. Mimeo, 47 pp., 1966.

Slaughter, Charles W. Evaporation from snow and evaporation
by monomolecular films: A review of literature. Watershed
Management Unit, Colorado State University, Mimeo, 60 pp.,
1966.

Wagar, J. V. K. Some fundamental characteristics of outdoor
recreation. Jour. Forestry 64(10):667-673, 1966.

Wagar, J. V. K. Pawnee Buttes, Colorado, for a black-tailed

prairie-dog town. Defenders of Wildlife News 41(4):331,
Oct.-Nov.-Dec., 1966.

THESES:

Fleming, William M. Geohydrology of a mountain peat wet-
land, Medicine Bow Mountains, Wyoming. M.S. Thesis, 1966.
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Gay, Bernard L. Proposed Colorado State University Nature
Center. M.S. Thesis, Plan B, 1966.

Harr, R. Dennis. The effects of intercepted water on total
evapo-transpiration losses from small potted trees. Ph.D.
Dissertation, 1966.

Holtje, R. Kenneth. Hydrologic trends of the Brandywine
Creek, Pennsylvania. M.S. Thesis, 1966.

Juneidi, Mahmoud J. Proposed work plan for Ziglab watershed
in Jordan. M.S. Plan B, 1966.

McCord, Paul. Recreation use in a mountain watershed. M.S.
Thesis, 1966.

Petty, Paul E. Vandalism in national forests and parks. M.S.
Thesis, 1966.

Rine, Alex. Visitor attitudes toward camping fees. M.S. Thesis.
1966.

Swanson, Robert H. Wood moisture measurement above fiber
saturation—a dielectric method. M.S. Thesis, 1966.

Zorich, Theodore M. Stream hydrograph by fluorescent dyes.
Ph.D. Dissertation, 1966.

DEPARTMENT OF
FOOD SCIENCE AND NUTRITION

Bowman, Ferne. Making yeast breads at high altitudes. Colo-
rado Agricultural Experiment Station Bulletin 526-S, 1966.
Harrill, I. and E. D. Gifford. Effect of vitamin E, arginine
and methionine on free amino acids and lipids in selected rat

tissues. J. Nutrition 89:247, 1966.

DEPARTMENT OF
OCCUPATIONAL THERAPY

Hoffman, Catherine. How Colorado State University teaches
homemaking for the disabled. Rehabilitation Record 6(3):18-
21, 1966.

DEPARTMENT OF
TEXTILES AND CLOTHING

Wilson, Katharine Foster. Analysis and classification of a col-
lection of southwestern textiles. M.S. Thesis, 179 pp., 1966.

DEPARTMENT OF ART

Alexander, William C. The Uster kiln. Presented to the National
Council for Education in the Ceramic Arts, 1966.

Fisher, Robert N. The Design Continuum. An Approach to
Understanding Visual Forms. New York, Reinhold Publish-
ing Corp., 1966.




DEPARTMENT OF BIOCHEMISTRY
= — " —— |
Azari, P. Action of sulfite on lysozyme. Arch. Biochem. and

Biophys. 115:230, 1966.

Cruea, D. D. and M. L. Hopwood. Influence of phosphate,
magnesium and EDTA on bovine sperm metabolism. Proc.
Western Sec. Am. Soc. Animal Sci. 17:79, 1966.

Martin, R. P. Fecal metabolites of testosterone-4-14C in the
bovine male castrate. Endocrinology 78:907, 1966.

Pancoe, W. L. and M. L. Hopwood. Corticoid levels and thyroid
hormone binding in adrenalectomized goats. Fed. Proc.
25:618, 1966.

Pearson, J. R. and R. P. Martin, Biliary metabolites of 17B-
estradiol-4-1*C in the bull. Endocrinology 78:914, 1966.

Szepesi, B. and M. L. Hopwood. Intermediates in the metabo-
lism of fructose by bovine sperm. J. Dairy Sci. 49:1235, 1966.

Tengerdy, C., P. Azari, and R. P. Tengerdy. Immunochemical
reactions of conalbumin and its metal complexes. Nature
211:203, 1966.

THESES:

Butler, Marilyn M. Coenzyme Q contents and P/O ratios of
liver mitochondria from thyrotoxic rats in methionine defi-
ciency. M.S. Thesis, Colorado State University, 1966.

Pearson, John Richard. Secretion and metabolism of estrogens
in the bull. Ph.D. Dissertation, Colorado State University,
1966.

Shah, Basit Ali. Biochemistry of semen after seminal vesiculec-
tomy. M.S. Thesis, Colorado State University, 1966.

DEPARTMENT OF
BOTANY AND PLANT PATHOLOGY

Altman, Jack and Sue Lawlor. The effects of chlorinated hydro-
carbons on certain soil bacteria. J. of Appl. Bacteriol. 29:260-
265, 1966.

Altman, Jack. Side effects associated with the use of nemato-
cides. Proc. Symp. on Nematode Control.,, U. of Hawaii
Press, 4 pp., November 1966.

Altman, Jack. Diseases of bluegrass with particular reference
to Colorado. Colo. Agri. Exp. Sta. Bull,, 11 pp., December
1966.

Altman, Jack. Phytopathological techniques laboratory manual.
Pruett Press, Boulder, Colorado, 259 pp., 1966.

Baker, Ralph and Shirley Nash. Ecology of plant pathogens in
soil. VI. Inoculum density of Fusarium solani f. sp. phaseoli
in bean rhizosphere as affected by cellulose and supple-
mental nitrogen. Phytopath. 55:1381-1382, 1966.

Cole, C. V. and Cleon Ross. Extraction, separation, and quanti-
tative estimation of soluble nucleotides and sugar phosphates
in plant tissues. Anal. Biochem. 17:526-539, 1966.

Estabrook, G. F. A mathematical model in graph theory for
biological classifications J. Theor. Biol. 12:297-310, 1966.

Fults, Jess. The crabgrass problem—1966. Proc. 37th Intern.
Turfrgass Conf., Kansas City, Mo., pp. 37-41, February
13-18, 1966.

Fults, Jess. Coarse grasses and bentgrass—the new frontier in
weed control in bluegrass turf. 1966 Proc. Colo. Seedsmen’s
Assoc.

Fults, J. L. Importance of weed, disease, and insect control in
sod production. 1966 Rocky Mountain Regional Turfgrass
Conf., Colorado State University.

Gilbert, R. G. and Jack Altman. Ethanol extraction of free
amino acids from soil. J. Plant & Soil 24(2):229-239, 1966.

Harrison, M. D., C. H. Livingston, and N. Oshima. A new
approach to the control of Potato Early Blight. Agrichem.
West 9:7-10, 1966.

Harrison, Monty D. and Clark H. Livingston. A method for
isolating Verticillium from field soil. Pl. Dis. Rep. 50:897-
899, 1966.

Heikes, P. Eugene and Jess Fults. Colorado Weed Control
Handbook. Mimeo. Ext. Srvc., Colorado State University,
Fort Collins, Colorado. Rev. 1966.

Hepworth, H. M., J. W. May, and J. Fults. Selective removal
of bentgrass from bluegrass turf with potassium cyanate and
nitrogen fertilizers. Res. Prog. Rep. West. Weed Control
Conf., Reno, Nevada, 1966.

Hepworth, H. M., J. W. May, A. D. Dotzenko, and K. Storer.
Weed populations in a northern Colorado beet field as influ-
enced by herbicides, crop sequence and nitrogen fertilizer.
Res. Prog. Rep. West. Weed Control Conf., Reno, Nevada,
1966.

Lang, Joan and Ralph Baker. Influence of compounds with
antitumor activity on crown gall. Phytopathology 56:131-133,
1966.

Luepschen, Norman S. Effectiveness of preharvest sprays with
2,6-Dichloro-4-Nitroaniline against peach rhizopus rot and
influence of spray adjuvants, under Colorado conditions.
Pl. Dis. Rprt. 50:565-568, 1966.

Luepschen, Norman S. Peach canker—where do we stand on
control? Current Progress. West. Colo. Hort. Soc. Proc.
23:121-123, 1966.

May, John and Homer Hepworth. Control of bluebell, black
medic and yarrow in bluegrass turf. Pamphlet 7-S. Agri. Exp.
Sta., Colorado State University, Fort Collins. June 1966.

May, John and Jess Fults. Turfgrass varieties for Colorado.
Pamphlet 6-S. Agri. Exp. Sta., Colorado State University,
Fort Collins, Colorado. June 1966.

May, J. W., H. M. Hepworth, and J. L. Fults. Recent work in
controlling hard-to-kill weeds in turfgrass. Res. Prog. Rep.
West. Weed Control Conf., Reno, Nevada, 1966.
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May, J. W., H. M. Hepworth, and J. L. Fults. Comparison of
nine pre-emergence crabgrass herbicides for use in bluegrass
turf. Res. Prog. Rep. West. Weed Control Conf., Reno,
Nevada, 1966.

May, J. W., H. M. Hepworth, and J. L. Fults. Toxicity study
of bandane used over three-year period for control of crab-
grass in bluegrass turf. Res. Prog. Rep. West Weed Control
Conf., Reno, Nevada, 1966.

May, J. W., H. M. Hepworth, and J. Fults. New and old chemi-
cals for pre-emergence crabgrass control. Proc. for Rocky
Mountain Regional Turfgrass Conf., Colorado State Uni-
versity, 1966.

May, J. W., H. M. Hepworth, and J. Fults. Progress report on
recent work in controlling hard-to-kill weeds in turfgrass.
1966 Rocky Mountain Regional Turfgrass Conf., Colorado
State University.

May, J. W., H. E. Chamberlain, H. M. Hepworth, and J. L.
Fults. New fine-leafed grass varieties. Rocky Mountain Re-
gional Turfgrass Conf., Colorado State University, 1966.

Miller, Joseph and Cleon Ross. Inhibition of leaf processes by
p-fluorophenylalanine during induction of flowering in the
cocklebur. Plant Physio. 41(7):1185-1192, 1966.

Oshima, N., L. E. Dickens, and B. F. Counter. Bacterial blights
of beans in Colorado. Pl. Dis. Rep. 50:371-372, 1966.

Oshima, N. and R. L. Foskett. Tolerance of woolly and dwarf
tomatoes to Curly Top virus in Colorado. Pl. Dis. Rprt.
i 50:308-311, 1966.

Oshima, N., B. Klinger, B. J. Anderson, and L. D. Dickey. Air-
borne fungal spores of Fort Collins, Colorado area. J. Colo.-
Wyo. Acad. Sci. 6(1), 1966.

Rogers, David J. and G. F. Estabrook. A general method of
taxonomic description for a computed similarity measure.
Bio. Sci. 16:789-793, 1966.

Sayers, R. L. and R. T. Ward. Germination responses in alpine
species. Bot. Gaz. 127:11-16, 1966.

Thornton, Mildred L. Seed dormancy in Buffalograss (Buchloe
dactyloides (Nutt.) Engelm.). Proc. Assoc. Off. Seed Anal.
56, 1966.

Thornton, Mildred L. Seed dormancy in tall wheatgrass (A4gro-
pyron elongatum (Host) Beauv.). Proc. Assoc. Off. Seed
Anal. 56, 1966.

W'z}rd, R. T. and M. J. Dimitri. Alpine tundra on Mt. Cathedral
in the southern Andes. New Zealand Jour. of Bot. 4:42-56,
1966.

Wirth, M., G. F. Estabrook, and D. J. Rogers. A graph theory
model for systematic biology, with an example for the Onci-
diinae (Orchidaceae). Syst. Zool. 15(1):59-69, 1966.

Wolcott, John and Cleon Ross. Orotidine-5-phosphate decar-
boxylase from higher plants. Biochim. Biophys. Acta.
122:532-534, 1966.
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THESES:

Antonopoulos, Antonios A. Actinomycete colonization of the
Rhizosphere of sugarbeets. M.S. Thesis, Department of
Botany and Plant Pathology, Colorado State University,
1966.

Bonham, C. D. An ordination of alpine hairgrass (Deschamp-
sia caespitosa) meadows. Ph.D. Dissertation, Colorado State
University, 1966.

Livingston, Clark H. The role of ortho-dihydric phenols in a
mechanism of resistance to bacterial soft rot in potatoes
(Abst.). Ph.D. Dissertation, University of Minnesota, St.Paul,
Minnesota. Amer. Potato J. 43:345, 1966.

Quinn, J. A. Ecotypic variation in switchgrass (Panicum vir-
gatum) and sand dropseed (Sporobolus cryptandrus). Ph.D.
Dissertation, 226 pp., Colorado State University, 1966.

DEPARTMENT OF CHEMISTRY

Ainsworth, C., R. E. Hackler, and H. E. Boaz. NMR, study of
spiro piperidine compounds. J. Org. Chem. 31:3345, 1966.

Ainsworth, C. and R. E. Hackler. Alkyl-1,3,4-oxadiazoles. J.
Org. Chem. 31:3442, 1966.

Ainsworth, C. Thermal fragmentation of 3,5-diaryl-1,2,4-oxa-
diazoles. J. Hetero. Chem. 3:470, 1966.

Gibson, J. H. and J. H. Runnels. Low wattage microwave
excited plasmas as a spectral source for metals analysis.
Mid West Regional ACS Meeting, Lawrence, Kansas, Octo-
ber 27-28, 1966.

Johnson, Gestur, B. J. Donnelly, and D. K. Johnson. Apple
flavanoids: changes during juice processing. Paper presented
at the 6th annual meeting of the Plant Phenolics Group of
North America at the University of Texas, April 1966.

Johnson, Gestur, M. D. Harrison, and C. H. Livingston. Penta-
chloronitrobenzene soil treatment for rhizoctonia control and
its relation to off-flavors in potato tubers. Proceedings, 16th
Annual Potato Utilization Conference, July 1966.

Martin, J. L., L. M. Cummins, and D. D. Maag. Separate elu-
tion of selenocystine and selenomethionine by ion-exchange
techniques. Anal. Biochem. 15, 1966.

Mohilner, D. M. The electrical double layer, Part I. Elements
of double layer theory. Electroanalytical Chemistry, A series
of advances, Vol. 1 (A. J. Bard, Ed.), Dekker, New York,
Chapter 4, pp. 241-409, 1966.

Mohilner, D. M. and N. Hackerman. Thermodynamic treat-
ment of interfacial curvature in electrocapillarity. Electro-
chim. Acta 11:1669, 1966.

Stermitz, F. R., L. Chen, and J. I. White. Alkaloids of the
papaveracease. II. Coulteropine and Romneine—New alka-
loids from Romneine-coulteri. Tetrahedron 22:1095, 1966.

Stermitz, F. R. and J. N. Seiber, Alkaloids of the papaveracease.
III. The synthesis and structure of norargemonine. Tetrahe-
dron Letters 1177, 1966.
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Stermitz, F. R. and J. N. Seiber, Alkaloids of the papaveracease.
IV. Argemone hispida Gray and A. munita Dur. & Holg.
Subsp. rotundata (Rydb.) G. B. Ownbey. J. Org. Chem.
31:2925, 1966.

Sternberg, H. W., R. E. Markby, I. Wender, and D. M. Mohil-
ner. Electrochemical reduction of aromatic hydrocarbons in
ethyenediamine. J. Electrochem. Soc. 113:1060, 1966.

Tensmeyer, L. G. and C. Ainsworth. Proton magnetic resonance
studies of pyrazoles. J. Org. Chem. 31:1878, 1966.

Van Dyke, Martin, S. G. Sunderwirth, and Gestur Johnson.
The use of gas-liquid chromatography in the determination
of hydrolysis rates of the anomeric 1-0-acetyl-tetra-o-methyl-
D-glucopyranoses. Jour. Gas. Chrom., April 1966.

Watkins, K. W. and H. C. Moser. Reactions of tritium atoms
with tritum-labeled isopropyl radicals at 64° K. J. Phys.
Chem. 70:1137, 1966.

Watkins, K. W. Energy transfer in thermal methyl isocyanide
isomerization. J. Phys. Chem. 70:2823, 1966.

Wilkinson, O. E. and J. H. Gibson. Technique for coating and
packing of glass bead columns for gas chromatography. Anal.
Chem. 38:1972, 1966.

THESES:

Linscott, Ralph D. Pyrolysis of cyclic amine oxides. M.S. Thesis,
50 pp., Colorado State University, 1966.

Swelim, A. A. Mech of Baeyer, Villiger Reaction. Ph.D. Disser-
tation, 78 pp., Colorado State University, 1966.

Wilkinson, O. E. Gas chromatography of the metal chelates.
M.S. Thesis, Colorado State University, 1966.

Wilson, David M. Tyrosinase activity in Hyposmyces Solani F.
Sp. cucurbital correlated with perithecial primardium forma-
tion. M.S. Thesis, 70 pp., Colorado State University, 1966.
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DEPARTMENT OF ECONOMICS

|

Barkley, P. W. Research in ground-water economics in the high
plains area of Colorado. Read at the annual meeting of the
National Water Well Association, October 1966.

Fischer, D. W. The role of the objective and location theory
in recreation resource development. Paper read before the
Western Farm Economics Association in Los Angeles, August
15, 1966.

Hartman, L. M. Simulating a regional economy. Regional
Studies of Income Distribution, Louisiana Experiment Sta-
tion and Economic Research Service, 1966.

Hartman, L. M. and D. W. Seckler. Towards the application
of dynamic growth theory to regions. Proceedings, Method-
ology Workshop, Great Plains Resource Economics Com-
mittee, 1966.

Seastone, Don and Edward Lungren. An economic analysis of
state aid to school districts in Colorado. Technical bulletin
No. 89, 1966.




Seckler, D. W. Dimensions of water transfer institutions. Pub-
lished in Proceedings, the Committee on the Economics of
Water Resources Development, December 1966.

Seckler, D. W. On the uses and abuses of economic science in
the evaluation of public outdoor recreation. Land Economics,
1966.

Seckler, D. W. The naivete of John R. Commons. The Western
Economic Journal 4(3), 1966.

Tung, T. H. An optimal location pattern of processing plants—
a case study. Western Farm Economics Association, August
1966.

Tung, T. H., Leon Reu, and Ronald H. Millar. A location pro-
gramming model of Colorado dairy industry. Agricultural
Experiment Station, Technical Bulletin, Colorado State
University, 1966.

AIHESES:

Allison, Thaine H. The role of the economic base study in
water resource planning. M.S. Thesis, Colorado State Uni-
versity, 1966.

Hewett, E. W. Measurement of input quality as related to
adjustment of state aid to education formula. M.S. Thesis,
1966.

Kunkel, David. Structural trends for sugar beets in Colorado,
1961-65. M.S. Thesis, 1966.

West, Donald Alan. Conditionally normative supply response
among dryland farms in southeast Colorado. M.S. Thesis,
1966.

DEPARTMENT OF EDUCATION

Smith, Herbert A. The teaching of a concept: an illusive objec-
tive. The Science Teacher 33:104-112, 1966.

Smith, Herbert A. Appraisal and projection in science educa-
tion. The American Biology Teacher 28:797-803, 1966.

DEPARTMENT OF ENGLISH

Banks, Loy Otis. “The Explicitress” (short story), Human Voice
Quarterly, Vol. 2 (February 1966), pp. 3; 24-25. Published
in Miami, Florida, by D. V. Smith and J. H. Fredrick.

Banks, Loy Otis. “Pilgrim” (short story), The Colorado State
Review, Vol. 1 (Spring, 1966), pp. 49-56. Colorado State
University, Fort Collins, Colorado.

Banks, Loy Otis. “The Great Communication Plague” (short
sthry), Limbo, Vol. 2 (November, 1966), pp. 40-42. Limbo
Literary Society, Vancouver, B. C., Canada.

Banks, Loy Otis. “Post-Superlative” (short story), Reach (sup-
plement to the CSU Collegian), Vol. LXXIV, March 1,

1966), p. 4. Colorado State University, Fort Collins, Colo-
rado.

Bates, Paul A. “Shakespeare’s Portrayal of Women.” Eleusis,
LXVIII (November, 1966), 790-95.
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Bryant, Paul T. “The Waitress” (poem), Satire Newsletter, p.
43, fzll 1966.

Bryant, Paul T. This Is C.S.U., Office of Admissions and Rec-
ords, Colorado State University, 1966.

Bryant, Paul T. Engineering Focus, winter, spring, summer,
fall issues, 1966, Colorado State University.

Bucco, Martin. “Afterword and Bibliography.” Bulfinch’s Age
of Fable (New York: Harper and Row), 1966.

Bucco, Martin. “A Reading of Sherwood Anderson’s ‘Hands'.”
The Colorado State Review, I (Spring, 1966), pp. 5-8.

Bucco, Martin. “English Professor to His Wife.” The Colorado
State Review, I (Spring, 1966), p. 11.

Bucco, Martin. “The Woman at Otowi Crossing by Frank
Waters.” Western American Literature, I (Fall, 1966), pp.
232-3.

Bucco, Martin. “The Serialized Novels of Sinclair Lewis.” Paper
delivered at 1966 Rocky Mountain Modern Language Asso-
ciation meeting in Salt Lake City. Abstracted in The Bulletin
of the RMMLA, XX (December, 1966), pp. 16-17.

Cash, Arthur Hill. Sterne’s Comedy of Moral Sentiments: the
Ethical Dimension of the ‘Journey. Foreword by Herbert
Read. A Modern Humanities Research Association Mono-
graph. Pittsburgh: Duquesne University Press, 1966.

Costello, Donald J. “Efficiency in Skip Tracing.” The Credit
World, Vol. 54, No. 8 (May, 1966), pp. 16-17.

Costello, Donald J. “Education Abroad . .. An Interview with
Dr. John S. Bross.” Rensselaer Review of Graduate Studies,
No. 44 (May, 1966), pp. 11-13.

Costello, Donald J. Rensselaer Library Handbook. Rensselaer
Polytechnic Institute, Troy, New York, 36 pp., 1966.

Crome, Nicholas L. M. “A Word,” “Death,” and “To a Friend
of Mine,” translator, with Tajiro Iwayama, The East West
Review, Kyoto, Japan, Vol. II, No. 3 (Spring-Summer, 1966),
pp. 258-261.

Crome, Nicholas L. M. “No Voyage” (poem), Western Humani-
ties Review, Vol. XX, No. 3 (Summer, 1966), p. 190.

Dawson, Lawrence R., Jr. Abstracts of English Studies, 1X:1
(January, 1966), 11 items, pp. 22-23.

Dawson, Lawrence R., Jr. Abstracts of English Studies, 1X:3
(March, 1966), 4 items, p. 146.

Dawson, Lawrence R., Jr. Abstracts of English Studies, 1X:7
(July, 1966), 9 items, pp. 427-429.

Goldgar, Harry. Review of Remy de Gourmont, by Glenn S.
Burne. Comparative Literature, XVIII (Summer, 1966), pp.
283-284.

Jensen, Millie D. “The Veterinarian in Fiction.” Cornell Vet-
erinarian, LVII (January, 1967), pp. 79-87.




Levine, L. Carl. Some Immodest Proposals. College English
Association Critic, XXVIII, No. 8, pp. 2-10, 1966.

Levine, L. Carl. Impact of Work with Mental Patients on Stu-
dent Volunteers. Journal of Human Relations. XIV, No. 3,
pp. 422-433, 1966.

Levine, L. Carl. Significant Change in Israel. Congress Bi-
Weekly. XXXIII, No. 3, p. 10, 1966.

Levin, L. Carl. Race Relations in Israel. Congress Bi-Weekly.
XXXIII, No. 15, pp. 20-21, 1966.

Levine, L. Carl. Communication Disjunctions in a State Mental
Hospital: Conceptual Framework for an Education-Oriented
Approach to the Treatment of Mental Iliness. Northeastern
Division Conference, Colorado State Hospital, Pueblo, Au-
gust 10, 1966.

Levine, L. Carl. Whitman, Melville and the Civil War.
Twentieth Annual Meeting, Rocky Mountain Modern Lan-
guage Association, University of Utah, Salt Lake City,
October 15, 1966.

McKee, Blaine K. “Ethics and Journalism,” Journalism Educa-
tor, Summer, 1966 (written with Alfred Boersch), pp. 70-76.

McKee, Blaine K. Review of In Cold Blood, by Truman Capote.
Quill, May, 1966, p. 31.

Michaelson, Louis W. "Poem to a Mountain” in Trail & Tim-
berline, January, 1966, No. 565, p. 18.

Michaelson, Louis W. “Postscript to Letter No. 9" in Quartet,
Fall, 1966, Vol. 2, No. 16, p. 13.

Michaelson, Louis W. “The Gold Caddies” in Archer, Autumn,
1966, Vol. X1V, No. 2, pp. 6-8.

Michaelson, Louis W. “The Fit is on the Other Shoe” in Single
Parent, May, 1966, Vol. 9, No. 4, p. 40.

Michaelson, Louis W. “Freshman Losses” in College & Uni-
versity Teaching, Summer, 1966, Vol. X1V, No. 3, p. 282.

Michaelson, Louis W. “Literature of Acedia” in Midwest
Quarterly, Summer, 1966, Vol. 7, No. 4, pp. 381-387.

Michaelson, Louis W. “Auto Accidents & American Literature”
-—2,000 words, Frontier, December, 1966, Vol. 12, pp. 35-36.

Michaelson, Louis W. “Mickey Mouse about Mickey Mouse”
December, 1966 issue of Word Study, Vol. 4, pp. 8-9.

Michaelson, Louis W. Four poems in Promising Midwestern
Poets, Anthology of Iowa poets, edt. by Professor Le Mas-
ters of Defiance College, December, 1966. Young Publishing,
Virginia.

Taylor, J. Golden. Editor, Western American Literature. Vol.
I, Nos. 1, 2, 3 published during 1966 in May, August, and
November.

Taylor, J. Golden. Editorial: “A Critical Forum for the West-
ern Muse” in Western American Literature I, 1 (May 1966),

pp. 3-5.
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Taylor, J. Golden. A Review: A4 Western Panorama 1849-1875:
The Travels, Writings and Influence of J. Ross Browne on
the Pacific Coast, and in Texas, Nevada, Arizona and Baja,
California, as the First Mining Commissioner, and as Min-
ister to China. By David Michael Goodman. Western Fron-
tiersmen Series, XIII (Glendale, California, The Arthur H.
Clark Company, 1966. 328 pp., portrait, maps, facsimiles,
illus., app., biblio., index, $11.00).

Todd, Edgeley W. (Review) Stephen Harriman Long, 1784-
1864, by Richard G. Wood. Western American Literature, I
(Fall, 1966), 228-229.

Todd, Edgeley W. (Review) Washington Irving: an American
Study, 1802-1832, by William L. Hedges. Western Humanities
Review, XX (Winter, 1966), pp. 84-85.

Todd, Edgeley W. “A Note on ‘The Mountain Man as Literary
Hero',” Western American Literature, I (Fall, 1966), pp.
219-221.

Woerner, Mary Crow. “Joan Bray at Rainbow Hospital” in
North American Review, November 1966, p. 20.

Wylder, Delbert E. “Emerson Hough's Heart’s Desire: Revisit
to Eden,” Western American Literature, Vol. I, No. 1 (Spring
1966), pp. 44-54.

DEPARTMENT OF GEOLOGY

McCallum, M. E. Amphibolites of the east-central Medicine
Bow Mountains, Wyoming (Abs.). Geol. Soc. America, Ab-
stracts for 1966.

Weitz, Joseph L. Your future in geology. Richards Rosen Press,
192 pp., 1966.

THESES:

McComas, Murray R. Environmental control of inorganic
water quality near Severence, Colorado. M.S. Thesis, Colo-
rado State University, 1966.

Mercer, Jerry W. Inorganic water quality of the Little South
Poudre watershed with a section on the Precambrian petrol-
ogy of the upper Fall Creek area, Larimer County, Colorado.
M.S. Thesis, Colorado State University, 1966.

Page, Oliver S. Feasibility of subsurface correlation at the
Atomic Energy Commission’s National Reactor Testing Sta-
tion, Idaho. M.S. Thesis, Colorado State University, 1966.

Qutub, Musa Y. The hydrogeology of the northeast quarter of
Marion County, Iowa. M.S. Thesis, Colorado State Univer-
sity, 1966.

DEPARTMENT OF HEARING
AND SPEECH

Hull, Forrest M. and Roy J. Timmons. A national speech and
hearing survey. JSHD, Vol. 31, No. 4, November 1966.

Willeford, Jack A. Book review on “Audiometry” by Aram
Glorig. Journ. of Speech and Hearing Disorders, November,
1966.




DEPARTMENT OF HISTORY

Bayard, Charles J. Two book reviews in New Mexico Historical
Review.

Frye, Bruce B. Abstract of earlier article, The German Demo-
cratic Party, 1918-1930. International Political Science

Abstracts, 1966.

Frye, Bruce B. Four book reviews in Western Political Quar-
terly.

Griswold, William J. Review article on Islamic civilization.
Al-Ittichad, September, 1966.

Heitman, Sidney. Between Lenin and Stalin: Nikolai Bukharin.
Soviet Sociology, 1966.

Heitman, Sidney. Book review in Slavic Review.
Jenkins, John. Book review in Indiana Magazine of History.

Rosenberg. Harry. Book reviews in American Historical Re-
view and Journal of Church and State.
HHESES:

Spence, John H. Anglo-German Naval Agreement of 1935.
M.A. Thesis, 118 pp., Colorado State University, 1966.

DEPARTMENT OF LANGUAGES

Nt

Evans. Joseph C. Versions of the Memoires of Mademoiselle
de Montpensier, Romance Notes, Vol. XII. No. 2, pp. 161-
164, 1966.

M&Murray, George R. The role of history in the works of
Roger Martin du Gard. Xavier University Studies, March,
1966.

MecMurray, George R. The novels of Vicente Lefero. Critique,
Spring-Summer, 1966.

McMurray, George R. A thematic study of the World War 1
navels of Georges Duhamel and Jules Romains. Rendezvous,
December 1966.

MEMurray, George R. A book review on Vicente Leifiero’s
Estudio 0. Books Abroad, July 1966.

McMurray, George R. A book review on Alberto Baeza Flores’
Ed muerte en el paraiso, Books Abroad, October 1966.

e e e S )
DEPARTMENT OF MATHEMATICS
AND STATISTICS

Boes. Duane C. On the estimation of mixing distributions.
Annals of Mathematical Statistics 37(1):177-188, February
1966.

‘Bonham, €. D. and E. E. Remmenga. Computerized collection
and assessment of ecological data. AAAS Meetings, Washing-
ton, December 16-31, 1966.

Bowden, D. C. and F. A. Graybill. Confidence bands of uni-
form and proportional width for linear models. Jour. Amer.
Stat. Assoc. 61 (313), 1966.

Frisinger, H. H. René Descartes—the last of the old, and the
first of the new meteorologists. Weather, XXI(12):443-446,

December 1966.

Kelman, R. B. and N. K. Madsen. Regularity of certain explicit
solutions of Laplace's equation at artificial interfaces. Amer.
Math. Month. 73(10):1073-78, 1966.

Kelman, R. B. Bounded solutions for the equation of the linear
adiabatic oscillator. No. Amer. Math. Soc. 13:339 (Abstract),

1966.

Kelman, R. B. Los potenciales en electrodes parcialmente sum-
ergidos en medios conductores. No. Amer. Math. Soc.

12:843, 1966.

Short, Henry L., Donald R. Dietz, and E. E. Remmenga.
Selected nutrients in mule deer browse plants. Ecology, 47

(2), 1966.

Siddiqui, M. M. Strong law of large numbers for branching
processes. Institute of Mathematical Statistics, Western Re-
gional Meeting, Los Angeles, August 15-18, 1966.

Siddiqui, M. M. and Edmund Gehan. Prediction of survival
probabilities in leukemia patients. Amer. Stat. Assoc., Annual
Meeting, Los Angeles, August 15-18, 1966.

Siddiqui, M. M. and E. L. Crow. Robust estimation of location.
Colorado-Wyoming Chapter of American Statistical Associa-
tion, October 1966.

Srivastava, J. N. and R. C. Bose. Some economic partially bal-
anced 2™ factorial fractions. Annals of the Inst. of Stat.
Math. 18 (1):57-73, 1966.

Srivastava, J. N. On testing hypotheses regarding a class of
covariance structures. Psychometrika 31(2):147-164, 1966.

Srivastava, J. N. Incomplete multiresponse designs. Sankhya.
Series A, No. 4, 1966.

Srivastava, J. N. On certain generalizations of multivariate
analysis of variance. Multivariate Analysis—An International
Symposium, Academic Press, 1966.

Srivastava, J. N. and R. L. Maik. On a new property of PBIB
designs useful in an application of MANOVA in psycho-
metrics. Central Regional meeting of Inst. of Math. Stat.
Abstract in Ann. Math. Stat. 37:546, 1966.

Srivastava, J. N. On a class of partially orthogonal 3® and 2™ x
3" fractional factorial designs. Abstract in Ann. Math. Stat.
37:1865, 1966.

Srivastava, J. N. On the extensions of Gauss-Markov Theorem
to complex multivariate linear models. Presented by title,
Annual Meeting of IMS, August; Abstract in Ann. Math.
Stat. 37:1861, 1966.

Stein, F. M. and G. L. Eerkes. The depeneration of sequences
of integers by division. The Pentagon 26:33-39, 1966.




Stein, F. M. and R. G. Huffstutler. The approximate solution
of Riccati’s equation. Siam Journ. on Num. Anal. 3:425-434,
1966.

Stein, F. M. and J. L. Tollefson. Solutions of certain nonlinear
differential equations by a separation of variables. Number
11 of the Slaught Memorial Papers of the American Mathe-
matical Monthy, pp. 128-130, 1966.

Stein, F. M., J. Dorman, and J. L. Tollefson. Fields and near-
fields of ordered pairs of reals. The Math. Teacher
59:335-341, 1966.

Stein, F. M., M. S. Henry, and L. G. King. Determinental
representations of recursion relations for certain orthogonal
polynomials. Amer. Math. Monthly 73:382-385, 1966.

Williams, J. S. The role of probability in fiducial inference.
Sankhya, Vol. 28, Parts 3 and 4, 1966.

Williams, J. S. An example of the misapplication of conditional
densities. Sankhya, Vol. 28, Parts 3 and 4, 1966.

THESES:

Butler, Calvin C. Estimation of the bivariate distribution func-
tion at quantile points. Ph.D. Dissertation, Colorado State
University, 1966.

Connell, Terrance L. Sample sizes for specified precision. Ph.D.
Dissertation, Colorado State University, 1966.

Crothers, J. Penelope. The Perron-Denjoy integral. M.S. Thesis,
50 pp., Colorado State University, 1966.

Duran, Benjamin S. Some non-parametric power comparisons.
Ph.D. Dissertation, Colorado State University, 1966.

Frye, William. A numerical solution to a system of partial
differential equations. M.S. Thesis, 29 pp., Colorado State
University, 1966.

Gram, Richard A. Linear and quadratic integer programming.
M.S. Thesis, 64 pp., Colorado State University, 1966.

Halvorson, W. K. Edited sample means from symmetric densi-
ties. M.S. Thesis, Colorado State University, 1966.

Kieft, Raymond N. Functions of two complex variables. M.S.
Thesis, 40 pp., Colorado State University, 1966.

Lushbough, John A. Solutions of algebraic equations: An
expository and historical account. M.S. Thesis, 89 pp., Colo-
rado State University, 1966.

Meyer, Carl D. Generalized inverse of a matrix. M.S. Thesis, 43
pp., Colorado State University, 1966.

Patil, S. A. The compound distributions and their applications
to stochastic processes. Ph.D. Dissertation, Colorado State
University, 1966.

Poole, George D. The compactifications BX and WX. M.S.
Thesis, 26 pp., Colorado State University, 1966.

Raghunandanan, K. Part I. Distribution of occupation time in
a Markov chain. Part 1I. Robustness properties of location
parameters. Ph.D. Dissertation, Colorado State University,
1966.

58

Steffensen, Arnold R. Uniform spaces. M.S. Thesis, 35 pp.,
Colorado State University, 1966.

DEPARTMENT OF MUSIC

Busch, Stephen E. On change and improvement in school music.
The Colo. Music Ed. 13(4):17-18, 1966.

Busch, Stephen E. Editor of Colorado Journal of Research in
Music Education. Editorial office: Music Department, Colo-
rado State University.

Diebel, Wendel H. Fantasy for harp, string orchestra and flute.
Published by International Music Service, New York City,
June 1966.

Haddad, Donald W. Ars nova blues—composition for stage
band. Shawnee Press, Delaware Water Gap, Penna., 1966.

Haddad, Donald W. Blues au vent—composition for woodwind
quintet. Templeton Press, Delaware Water Gap, Penn., 1966.

Haddad, Donald W. Buffalo stomp—composition for stage
band. Shawnee Press, Delaware Water Gap, Penna., 1966.

Haddad, Donald W. Encore “1812"—composition for wood-
wind quintet. Shawnee Press, Delaware Water Gap, Penna,,
1966.

Haddad, Donald W. Grand processional for band. Templeton
Press, Delaware Water Gap, Penna., 1966.

Haddad, Donald W. Knit one—purl two—composition for
stage band. Shawnee Press, Delaware Water Gap, Penna,
1966.

Haddad, Donald W. Sonata for horn and piino. Shawnee
Press, Delaware Water Gap, Penna., 1966.

Haddad, Donald W. Suite for tuba and piano. Templeton Press,
Delaware Water Gap, Penna., 1966.

Parsons, John N. Book review of String Music in Print by
Margaret K. Farish. Colo. Jour. Res. in Music Ed., Vol.
111, 1966.

DEPARTMENT OF PHILOSOPHY

Boersch, Alfred H. and Blaine McKee. Ethics and journal-
ism. The Journalism Educator, 21:70-77, 1966.

Crosby, Donald A. Review article on H. Shelton Smith’s
Horace Bushnell. Theology Today, 23(1):148-150, 1966.

Lyons, Daniel D. The weakness of formal equality. Ethics,
January 1966.

Lyons, Daniel D. Entitled to complain. Analysis (Oxford),
April 1966.

Lyons, Daniel D. Equality and excellence. Ethics, July 1966.

THESES:

Knight, A. Sidney. Responsibility and obligation in the ethics of
H. Richard Niebuhr and Karl Barth. Ph.D. Dissertation,
148 pp., Yale University, 1966.

Koller, John M. The metaphysical bases and implications of
Indian social ideals in traditional India, Gandhi and Auro-
bindo. Ph.D. Dissertation, 330 pp., University of Hawaii,
1966.




DEPARTMENT OF PHYSICAL
EDUCATION

e |
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m
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Briwa, Helen Hale. A study of the comparative effectiveness
of five-foot skis and skis of regular length in teaching begin-
ning skiers. Ph.D. Dissertation, 65 pp., Ohio State Univer-
sity, 1966.

DEPARTMENT OF PHYSICS

Edwards, David F. and J. M. Litvak. Electron recombination
in laser-produced hydrogen plasma. J. Appl. Phys. 8:4462,
1966.

Edwards, David F. and J. M. Litvak. Spectroscopic studies of
laser-produced hydrogen plasma. Paper presented at 1966
International Quantum Electronics Conference, April 12-15,
1966, Phoenix, Arizona. IEEE J. Quantum Electronics
2:486, 1966.

Faris, 1. J. A modification of Poynting’s Theorem. American
Association of Physics Teachers—Colorado-Wyoming Sec-
tion. Abstract in Am. J. Phys. 34:998, 1966.

Goodman, R. R. and O. D. Grace. Circumferential waves on
solid cylinders. J. Acoust. Soc. Am. 39:173-174, 1966.

Goodman, R. R. and H. G. Frey. Acoustic scattering from
fluid spheres J. Acoust. Soc. Am. 40:417-420, 1966.

Goodman, R. R., S. W. Marshall, and R. A. Pruitt. Acoustical
backscattering from a wind-driven water surface. Abstract for
paper presented in Los Angeles. J. Acoust. Soc. Am. 40,
November 1966.

Marshall, S. W. and R. M. Wilenzick. Effect of crystal size on
Mossbauer recoil-free fraction in Au 197. Physical Review
Letters 16:219-221, 1966.

Pruett, H. D. Supercooling and vapor snake formation in
xenon. J. Phys. Chem. Solids 27:1365-1366, 1966.

Pruett, H. D. Free-carrier mobility studies in rare-gas solids.
Presentation at Conference on Electronic Processes in Low
Mobility Solids, April 18-20, 1966, Sheffield University, Shef-
field, Engand.

Raich, J. C. and H. M. James. Orientational order in solid
ortho-Hs. Phys. Rev. Letters 16:173, 1966.

Ra‘ich, J. C. Discussion of the destruction of diatomic bonds
in molecular crystals by pressure. J. Chem. Phys. 45:2673,
1966.

Wilsey, Neal D. and R. R. Goodman. Optical-absorption co-
efficients for a Kronig-Penney semiconductor. Paper was
presented in Minneapolis, June 20, 1966. Bull. Am. Phys.
Soc. 11:453, 1966.

Wim.ier, D. R. and J. S. Wells. EPR in single crystals of
NiBro. J. Chem. Physics 45:410, 1966.

Winder, D. R. and G. Wilson. Design of a solid state nano-
second light source. Paper read, American Association of
Physics Teachers and Colorado-Wyoming Academy of Sci-
ence, Joint Meeting, Colorado Springs, 1966.

Winder, D. R, J. Braly, and V. Sanborn. Heat transfer in large
diameter gauges. Paper read at same as above.

Winder, D. R. and J. Braly. Heat transfer from large diam-
eter pirani gauges operating down to a microtorr. Paper
read, American Vacuum Society, Midwest Section Meeting.

THESES:

Braly, J. E. Heat transfer from large diameter pirani gauges
operating down to a microtorr. M.S. Thesis, 46 pp., Colo-
rado State University, 1966.

Gorres, John M. Magnetic properties of Fe;04 as a function
of oxygen content. M.S. Thesis, 52 pp., Colorado State Uni-
versity, 1966.

DEPARTMENT OF POLITICAL
SCIENCE

Cefkin, J. Leo. Racial issues in the constitutional development
of Rhodesia. Paper delivered to African Studies Association,
October 1966.

Cefkin, J. Leo. How long can Rhodesia last. The Reporter,
February 10, 1966.

Cefkin, J. Leo. University in crisis. Africa Report, June 1966.
Cefkin, J. Leo. On constitutions. Rhodesia Herald, March 1966.

Cefkin, J. Leo. Rhodesia and the United Nations. Rhodesia
Herald, April 1966.

Foss, Phillip O. The public lands and the Public Land Law Re-
view Commission. Annual Conference, Western Political Sci-
ence Association, March 25, 1966.

Foss, Phillip O. The issues underlying outdoor recreation pol-
icy. National Conference on Policy Issues in Outdoor Rec-
reation, September 6, 1966.

THESES:

Garrison, Charles L. The introductory course in political sci-
ence as an agent of political socialization. Ph.D. Dissertation,
285 pp., University of Oregon, 1966.

Rader, Brian. The politics of local water agencies. M.A. Thesis,
99 pp., Colorado State University, 1966.

DEPARTMENT OF PSYCHOLOGY

e

Cole, Charles W., E. R. Oetting, and J. E. Hinkle. The effects
of agency visitation on a member of the Southeast Center.
Selected Investigations in Community Mental Health, Report
Number 1, Southeast Wyoming Mental Health Center, Chey-
enne, Wyoming, 1966.

Cole, Charles W., J. E. Hinkle, E. R. Oetting, C. D. Miller, and
A. E. Ivey. The evaluation team in a community mental
health center. Technical Report Number V, Southeast Wyom-
ing Mental Health Center, Cheyenne, Wyoming, 1966.

Cole, Charles W., E. R. Oetting, and A. E. Ivey. Vocational
rehabilitation of mental patients: a model, a research plan,
and preliminary findings. Technical Report, Office of Man-
power Policy, Evaluation and Research. Mental Health and
Manpower, Fort Logan Mental Health Center, Denver, Colo-
rado, 1966.




Cole, Charles W. A comment on the study of therapy out-
comes via experimental analogues. Jour. Couns. Psych.
13:507-508, 1966.

Cole, Charles W. and A. E. Ivey. Differences between stu-
dents attending and not attending a pre-college orientation.
Student Personnel Report Number 19, Colorado State Uni-
versity, 1966.

Cole, Charles W., H. Wedel, and A. E. Ivey. Mental health
perceptions of rural community leaders: A study in Goshes
County, Wyoming. Technical Report Number 1V, 1966.

Ivey, Allen E., F. Peterson, and S. Trebbe. Role theory, role,
conflict, and counseling: A conceptual framework. Jour.
Couns. Psych. 139-143, 1966.

Ivey, Allen E., F. Peterson, and S. Trebbe. The personality
record as a predictor of college attrition: A discriminant
analysis. College and University 199-205, 1966.

Ivey, Allen E. and E. Oetting. The counselor on the small
college campus. Jour. of Higher Education 396-402, 1966.

Miller, C. Dean and A. E. Ivey. A data bank for studies in
higher education. NASPA Journal of National Association of
Student Personnel Administrators 15-18, 1966.

Miller, C. Dean. Youth need approval and acceptance from
“significant” people. Priesthood and Leaders Journal, Depart-
ment of Religious Education, 6:14-17, 1966.
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Miller, C. Dean and E. R. Oetting. Students react to super-
vision, ACES Corner. Counselor Education and Supervision
6:73-74, 1966.

Miller, C. Dean and Donald L. Thomas. Relationships between
educational and vocational interests. The Vocational Guid-
ance Quarterly 15:113-118, 1966.

Oetting, Eugene R. Examination anxiety: Prediction, physiologi-
cal correlates, and effect on academic performance. Jour-
nal of Counseling Psychology 13:224-447, 1966.

Oetting, Eugene R. APA membership and the administration of
university and college counseling services (letter). Jour. of
Couns. Psych. 13(1):114-115, 1966.

QOetting, E. R. Dogmatism in college students. Alta. Jour. Educ.
Res. 12(1):37-39, 1966.

Oetting, Eugene R. Preliminary findings; vocational rehabilita-
tion of mental patients. American Personnel and Guidance
Association, Washington, 1966.

Oetting, Eugene R. The adolescent self-concept group in com-
munity mental health. Rocky Mountain Psychological Asso-
ciation, Albuquerque, 1966.

Oetting, Eugene R., S. James, and F. Osborne. The adolescent
self-concept group. Technical Report Number VI, Southeast
Wyoming Mental Health Center, Cheyenne, Wyoming, 1966.




Oetting, Eugene R. and C. W. Cole. Preliminary findings: Fac-
tors related to success and failure in the vocational rehabili-
tation of mental patients. Technical Report, Office of Man-
power Policy, Evaluation and Research. Mental Health and
Manpower, Fort Logan Mental Health Center, Denver, Colo-
rado, 1966.

Oetting, Eugene R., C. W. Cole, and R. W. Miskimmins. Re-
search manual of the Mental Health and Manpower Project.
Special Report Number 1, Office of Manpower Policy, Eval-
uation and Research, Mental Health and Manpower, Fort
Logan Mental Health Center, Denver, Colorado, 1966.

Snider, J. and E. R. Oetting. Autogenic training and examina-
tion anxiety. Jour. Clin. Psych. 22(1):111-114, 1966.

Weeks, James S., Daryl Sander, and C. Dean Miller. The
unique educational function of the school counselor. The
School Counselor 13:134-145, 1966.

Williamson, R. G. and C. W. Cole. Factors in scholastic per-
formance: The behavior differential. Personnel and Guid-
ance Journal 44:962-966, 1966.

f e e e e e ]
DEPARTMENT OF SOCIOLOGY
AND ANTHROPOLOGY
e e S e e e
Alers-Montalvo, Manuel, Charles A. Ibsen, and Coleen Brown.
The role of extension education in a changing community.
i Cooperative Extension Service, 38 pp., Fort Collins, Colo-
f rado, 1966.

| Hargrove, Barbara W. An interdisciplinary approach to role
* theory. Rocky Mountain Social Science Journal 3(1):149-163,
r 1966.
f

Schulman, Sam. Latin American shanty-town. New York Times
Magazine, 16 January 1966.

Schulman, Sam and Dale W. Adams. Minifundia in agrarian
| reform. A Colombian example. Mimeografiado No. 49,
f Centro Interamericano de Reforma Agraria, Bogota: Into.
| interam. Cien. Agr.—Centro Interam. de Reforma Agraria,
| 966.

Schulman, Sam. The sociologist and his Latin American coun-
terpart. In Strategies of Social Research Cooperation, Daniel
Kubat and Roger Nett, Eds. Pittsburgh: International Dimen-
sions Program, University of Pittsburgh, 1966.

Theodoratus, Robert J. 4 History of the Creek Community of
Tacoma, Washington, 1966.

Theodoratus, Robert J. Preface to R. Singh, Aboriginal eco-
nomic system of the Olympic Peninsula, Western Washing-
ton. Sacramento Anthropological Society, Paper 4, 1966.

Young, T. R. and Judson Pearson. An evaluation of a group
of American seminars. Presented at the Third International
Conference on the Techniques for Training General Prac-
titioners in Groups, Amsterdam, 1966.
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Young, T. R. and Paul Chassy. The Black Muslims: A strat-
egy for the management of spoiled identity. Presented at
Rocky Mountain Social Science Association, Fort Collins,
Colorado, 1966.

Young, T. R. Questionnaire analysis of eight seminars. The
Analysis of Short-Term Seminars in Psychiatry for Non-
Psychiatrist Physicians, WICHE, Boulder, Colorado, Chapter
11, 1966.

Young, T. R. and Judson Pearson. Discussion of differences in
evaluative results and recommendations for future question-
naire evaluations. The Analysis of Short-Term Seminars in
Psychiatry for Non-Psychiatrist Physicians, WICHE, Boulder,
Colorado, Chapter 1V, 1966.

THESES:

Baumhover, Lorin A. Adjustment of the aged. M.S. Thesis, 68
pp., Colorado State University, 1966.

Bowman, Dean J. Certainty in the Peace Corps: Consequences
of a belief disposition for transcultural adjustment and task
performance. M.S. Thesis, 152 pp., Colorado State Univer-
sity, 1966.

Coberly, Russell W. Residence patterns and social classifica-
tion in a Mexican town. Ph.D. Dissertation, 321 pp., Stan-
ford University, 1966.

THESES:

Cooper, David F. Prejudice and social structure. M.S. Thesis,
41 pp., Colorado State University, 1966.

Frank, Curtiss E. Jr. A test of Neil Smelsers theory of col-
lective behavior. Ph.D. Dissertation, 185 pp., University of
Colorado, 1966.

Poulson, Roger L. Methods of interview administration. M.S.
Thesis, Colorado State University, 1966.

Scheig, Richard F. Mailed questionnaire in panel research.
M.S. Thesis, 62 pp., Colorado State University, 1966.

Temple, Howard W. Information programs farmers want from
local representatives. M.S. Thesis, 119 pp., Colorado State
University, 1966.

Walker, Jerry P. Value orientations and delinquency. M.S.
Thesis, 49 pp., Colorado State University, 1966.

DEPARTMENT OF SPEECH ARTS

Grover, David H. James Hawley: Pioneer persuader and prag-
matist. Western Speech 30:36-42, 1966.

Grover, David H. Broadcasting: A search for identity. Central
States Spc?ech Journal 18:106-112, 1966.

Hostettler, Gordon F. Rhetoric and public address: An over-
view. In The Communicative Arts and Sciences of Speech,
Keith Brooks, Ed. (Columbus, Ohio: Merrill Books), pp.
8-16, 1966.




Hostettler, Gordon F. Trends in the history of rhetoric. In The
Communicative Arts and Sciences of Speech, Keith Brooks,
Ed. (Columbus, Ohio: Merrill Books), pp. 17-34, 1966.

Hostettler, Gordon F. Review of The Ill-Spoken Word by Leon-
ard A. Stevens. Quarterly Journal of Speech, 52:313-314,
1966.

Hostettler, Gordon F. Associate Editor, Speech Monographs
(Research publication of the Speech Association of Amer-
ica), 1966.

Stitzel, James. Teaching business and professional speech: A
survey of materials and techniques. Paper read at the Con-
vention of the Speech Association of America, Chicago, 14
pp., December 28, 1966.

Willis, Ronald A. An interview with Peter Cohon of the San
Francisco Mime Troupe. Discern 1:10-13, 1966.

Willis, Ronald A. Shakespeare in the Rockies. Shakespeare
Quarterly 17:423-426, 1966.
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Tibbetts, Kaye-Don. A rhetorical study of the speeches of Ed-
ward Oliver Wolcott during the campaign of 1896. M.A.
Thesis, 118 pp., Colorado State University, 1966.
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Baldwin, P. H. The feeding of birds on Engelmann spruce
beetle. Read at Annual Meeting American Ornithologists’
Union, 8 pp., Duluth, 1966.

Baldwin, P. H. and J. R. Koplin. The Boreal Owl as a Pleis-
tocene relict in Colorado. Condor 68:299-300, 1966.

Ballard, N. B. and O. W. Olsen. Helminths of the starling,
Sturnus vulgaris vulgaris L., from northeastern Colorado.
J. Parasit. 52:372, 1966.

Hodge, F. A. and J. F. McClellan. Deoxyribonucleic acid syn-
thesis in the giant amoeba (Pelomyxa carolinensis). J. Proto-
zool. 13:26 (Abstract), 1966.

Matthews, T. C. and D. Pettus. Genetic basis or color varia-
tion in Pseudacris triseriata. Herpetologica 22(4):269-275,
1966.

Nash, D. J. Long-term effects of triethylenemelamine (TEM)
in mice. Amer. Zool. 6:360-361 (Abstract), 1966.

Nash, D. J. and C. Beckman. Genetic control of components
of mating in Drosophila melanogaster. Genetics 54:351 (Ab-
stract), 1966.

Nash, D. J. and K. E. Malone. Interaction of radiation and
experimental leishmaniasis on growth in the mouse. Radiation
Research 27:36 (Abstract), 1966.

Nash, D. J. and L. H. Venier. Effects of the Grizzlebelly
(SI®®) gene in the mouse. Proc. Pa. Acad. Sci. 39:148-151,
1966.
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Olsen, O. Wilford. Diplophallus taglei n. sp. (Cestoda: Cyclo-
phyllidea) from the viccacha, Lagidium peruanum Meyer,
1832 (Chinchillidae) from the Chilean Andes. Proc. Helm.
Soc. Wash. 33:49-53, 1966.

Post, D. D. and D. Pettus. Variation in Rana pipiens in eastern
Colorado. Southwest. Nat. 11(4):476-482, 1966.

Reed, E. B. and M. A. McQuaid. A new record of Mesocyclops
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Cyclopoida). Proc. Biol. Soc. Wash. 79:153-164, 1966.

Wooley, T. A. and H. G. Higgins. A new genus and two new
species of Tenuialidae with notes on the family. Jour. N. Y.
Ent. Soc. 73(4):232-237, 1966.

Wooley, T. A. and H. G. Higgins. An unusual new genus of
mites from Florida. Florida Entomologist 49(1):67-70, 1966.

Woolley, T. A. New Oribatid mites from Central America. Proc.
Ent. Soc. Wash. 68(4):334-338, 1966.
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Athaullah, K. J. Generation time in Pelomyxa carolinensis.
M.S. Thesis, 50 pp., Colorado State University, 1966.

Conklin, D. E. The effect of temperature on Keratella quadrata
under laboratory conditions. M.S. Thesis, 25 pp., Colorado
State University, 1966.

Davis, A. H. Winter activity of the black-tailed prairie dog in
northcentral Colorado. M.S. Thesis, 46 pp., Colorado State
University, 1966.

Goettl, J. P. The vertical-distribution, food and feeding habits
of Yellow perch in Horsetooth Reservoir, Colorado. M.S.
Thesis, 41 pp., Colorado State University, 1966.

Himes, D. Behavior in an incipient prairie dog town. M.S.
Thesis, 58 pp., Colorado State University, 1966.

Hjort, W. L. Trypanosomes of small rodents in Fort Collins,
Colorado, area. M.S. Thesis, 75 pp., Colorado State Uni-
versity. (This thesis was written in 1960, but the final exami-
nation was taken in 1966.)

Jacobi, G. Z. Respiratory rhythmicity of Daphnia pulex. M.S.
Thesis, 27 pp., Colorado State University, 1966.

Schoettger, R. A. The toxicology of Thiodan in several fish
and aquatic invertebrates. Ph.D. Dissertation, 127 pp., Colo-
rado State University, 1966.

Stallcup, P. L. Spatio-temporal relationships of nuthatches and
woodpeckers in northern Colorado. Ph.D. Dissertation, 111
pp., Colorado State University, 1966.

Stimpfl, K. J. Changes in the quality of water impounded in
Horsetooth Reservoir. M.S. Thesis, 66 pp., Colorado State
University, 1966.

Waring, G. H. Sounds of the black-tailed, white-tailed, and
Gunnison’s prairie dogs. Ph.D. Dissertation, Colorado State
University, 1966.
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Abdelbaki, Y. Z. and J. D. Adcock. Opthalmoscopic and path-
ological findings in blind elk. New Mexico-Arizona meet-
ing. Section of Wildlife Society, 1966.

Abdelbaki, Y. Z. Blindness in elk. The eleventh Summer Con-
ference of the Central Mountains and Plains, Section of
Wildlife Society, 1966.

Banks, W. J. Jr. and R. W. Davis. Observations on the re-
lationship of antlerogenesis to bone morphology and com-
position in the Rocky Mountain mule deer (Odocoileus
hemionus hemionus). Anatomical Record, 154-312, 1966.

Davis. R. W., R. A. Kainer, and E. E. Flamboe. The ef-
fects on an oxytetracycline preparation on the thyroid gland.
Am. J. Vet. Res. 27:166-171, 1966.

Davis, R. W., O. R. Adams, J. M. Miller, W. O. Kester, and
W. E. Ryan. Official guide for determining the age of the
horse (monograph). 1st edition, Amer. Assoc. of Equine Prac.
1966.

Davis. R. W., Y. Z. Abdelbaki, J. L. Adcock, and C. P. Hibler.
Diseases of elk. Arizona Game and Fish Dept., Report No.
78-R-10. WP3-J2, pp. 49-56, 1966.

Epling. G. P. Electron microscopic studies of the normal por-
cine pulmonary blood-air barrier. In Swine in Biomedical
Research, L. K. Bustad and R. O. McClellan, Eds., Frayn
Printing Co.: Seattle, Washington. pp. 511-527, 1966.

Epling. G. P. Vascular pericytes of the lungs and hearts—an
electron microscopic study. Anat. Rec. 154:343, 1966.

Epling, G. P. Mammalian cells of Rouget. Proc. E.M.S.A.,
24th annual meeting, p. 5, 1966.

-Epling. G. P. Electron microscopic observations of pericytes of
small bood vessels in the lungs and hearts of normal cattle
and swine. The Anat. Rec. 155, 1966.

‘Rees. J. W., R. A. Kainer, and R. W. Davis. Chronology of
mineralization and eruption of mandibular teeth in Rocky
Mpuntain mule deer. Journal of Wildlife Mgmt. 30(3):629-
631. 1966.

morphology of the mandibular dentition in Rocky Mountain
. mule deer (Odocoilens hemionus hemionus). J. of Mam-
- malogy 47:640-654, 1966.

|'45Rm. J. W., R. A. Kainer, and R. W. Davis. Histology and

If'SeIiger. William G., A. James Blair and H. W. Mossman. Dif-
ferentiation of adrenal cortex-like tissue at the hilum of the
gonads in response to adrenalectomy. Am. J. of Anat.
118(2):615-631, 1966.

EVEVNIENL R D. Phemister, and G. P. Epling. Alterations
? i the fine structure of the retina of irradiated dogs. Third
ﬂ!n‘}:ernational Congress of Radiation Research, Cortina
 D'Ampezzo, Italy. p. 202, 1966.
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Boyd. W. L. Physiology and Metabolism of Microorganisms.
Laboratory Manual, Colorado State University Printing Serv-
ice, 1966.

Boyd. W. L., J. T. Staley, and J. W. Boyd. Ecology of soil
microorganisms of Antarctica. Antarctic Research Series
8:125-159, 1966.

Marriott, M. E. and J. Storz. The behavior of psittacosis agent
of divers origin and extreme antigenic structure in the
chicken chorio-allantois. Zentralbaltt f. Bakt. 200:304-324,
1966.

Molello. J. A, T. L. Chow, N. V. Owen, and R. Jensen.
Placental pathology (V) Placental lesions of cattle experi-
mentally infected with infectious bovine rhinotracheitis virus.
Am. J. Vet. Res. 27:907-915, 1966.

Morrison, S. M. and J. F. Fair. Influence of environment on
stream microbial dynamics. Hydrology Papers. Colorado
State University 13:1-21, 1966.

Morrison, S. M. and C. W. Hendricks. Enteric bacteria in very
dilute media at 16, 10 and SC. Bacteriological Proceedings
21-22, 1966.

Norton, W. L. and J. Storz. Light and electron microscopic
studies of synovium from sheep with polyarthritis caused by
an agent of the PLT group. Proceedings 1966 Annual Meet-
ing of the Americ. Rheumatism Assoc. 19-20, 1966.

Saxena, S. P. and A. P. Hoerlein. Studies on shipping fever
of cattle. I1l. Comparison of Pasreurella spp. isolated from
shipping fever and other infectious processes. Indian Vet. Jr.
43:1-8, 1966.

Sinclair, N. A. and W. L. Boyd. Survey of Microorganisms
Laboratory Manual. Colorado State University Printing
Service, 1966.

Storz, J., R. A. Smart, M. E. Marriott, and R. V. Davis.
Polyarthritis of calves: Isolation of psittacosis agents from
affected joints. Amer. Jour. Vet. Res. 27:633-641, 1966.

Storz, J., J. Shupe, R. A. Smart, and W. R. Thornley. Poly-
arthritis of calves: Experimental induction by a psittacosis
agent. Amer. Jour. Vet. Res. 27:987-995, 1966.

Storz, J. Psittacosis-lymphogranuloma infection of sheep: Anti-
genic structure and interrelations of PL agents associated with
polyarthritis, enzootic abortion, intrauterine and latent intes-
tinal infections. Jour. Comp. Path. and Therap. 76:351-365,
1966.

Storz, J. and W. R. Thornley, Serologische and atiologische
Studien uber die intestinale Psittakose-Lymphogranuloma In-
fektion der Schafe. Zentralbl. f. Vet. Med. 13:14-24, 1966.

Tengerdy, R. P. Delta amino levulinic acid dehydrase activity
in Friend Virus infected mice. Cancer Research 26(1):312,
1966.




Tengerdy, C. P. Azarfgand R. P. Tengerdy. Immunochemical
reactions of conalbumin and its metal complexes. Nature
211:203, 1966.

Tengerdy, R. P. and W. H. Small. Reaction kinetic studies of
the antigen antibody reaction. Nature 210:708, 1966.

Tengerdy, R. P. and Chin-An Chang. Optical absorption and
fluorescence of fluorescent protein conjugates. Anal. Bio-
chem. 16:377, 1966.

Tengerdy, R. P. Reaction kinetic studies of the antigen antibody
reaction. IX. Internat. Congress of Microbiology, Moscow
1966, Abstract of Papers, p. 625.

Tengerdy, R. P. Effect of the fluorescent label on the immuno-
chemical reactivity of proteins. Bact. Proc. 57, 1967.
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Dougherty, Ann. Response of haploid and “diploid” Escherichia
coli to ultraviolet radiation. M.S. Thesis, 65 pp., Colorado
State University, 1966.

Hendricks, Charles W. Bacterial multiplication in clear moun-
tain river water. Ph.D. Dissertation, 98 pp., Colorado State
University, 1966.

Huther, Donald L. Fermentation balances of haploid and “dip-
loid” Escherichia coli. M.S. Thesis, 82 pp., Colorado State
University, 1966.

Ingle, Morton B. E. coli B/r and R. rubrum Aspartase. M.S.
Thesis, 84 pp., Colorado State University, 1966.

Ladanyi, Peter A. Bacterial response to ultraviolet radiation in
ice. M.S. Thesis, 99 pp., Colorado State University, 1966.

Thayer, Donald W. Glucose and pyruvate metabolism in a
diploid Escherichia coli. Ph.D. Dissertation, 135 pp., Colo-
rado State University, 1966.

Wendt. Theodore. Urease producing water bacteria. M.S. Thesis,
86 pp., Colorado State University, 1966.
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Altera, Kenneth P. and H. Bonasch. Periarteritis nodosa in a
cat. JJA.V.M.A. 149(10):1307-1311, November 15, 1966.

Altera, Kenneth P. and Jack E. Moulton. Effects of 5-flouroura-
cil on infectious canine hepatitis virus infection of a dog kid-
ney cells (30724). Proc. Soc. for Exp. Biol. & Med. 121:157-
161, 1966.

Ames, E. R, R. Rubin, and J. M. Cheney. A critical evalua-
tion of thiabendazole against important helminths of cattle.
Vet. Med. 61:66-70, 1966.

Benjamin, Maxine M. Differential diagnostic clues from the
hematocrit. Bull. of Clin. Vet. Med. 1:102, February 1966.

Hibler, C. P. Development of Stephanfilaria stilesi in the horn
fly. J. Parasit. 52(5) :890-898, 1966.

Rubin, R. and E. R. Ames. The value of intratracheal admin-
istration of thiabendazole in experimental bovine verminous
pneumonia. Am. J. Vet. Res. 27:997-999, 1966.

64

Yesufu, H. M. and R. Rubin. Tick paralysis survey in Larimer
County, Colorado. Am. Soc. Para 41st Annual Meeting, Ab-
stract No. 39, p. 32, 1966.

THESES:

Bwangamoi, Okot. Pathology of ovine fetuses in bluetongue
virus infection. Ph.D. Dissertation, Colorado State Univer-
sity, 1966.

Le Crone, Carol. Fetal hemoglobin studies in the beagle. M.S.
Thesis, Colorado State University, 1966.

Murphy, James C. Pathogenesis of leptospiral abortion in cat-
tle. Ph.D. Dissertation, 137 pp., Colorado State University,
1966.

Yesufu, H. M. Tick paralysis survey in Larimer County, Colo-
rado. M.S. Thesis, 49 pp., Colorado State University, 1966.
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Best, J. B. and E. Elshtain. Unconditioned response to electric
shock: Mechanism in planarians. Science 151:707-709, 1966.

Best, J. B. and E. Elshtain. Biophysics of unconditioned re-
sponse elicitation in planarians by electric shock. Worm
Runners Digest 8(1):8-24, 1966.

Booth, N. H., C. A. Maaske, and T. W. Nielsen. Ventricular
weight ratios of normal swine and from swine with pulmonic
stenosis. J. Applied Physiol. 21:1256-1260, 1966.

Booth, N. H, S. G. Hastings, M. L. Hopwood, and C. A.
Maaske. Postnatal changes in the cardiac ventricles of the
pig. Soc. Exper. Biol. & Med. 122:186-188, 1966.

Booth, N. H., C. A. Maaske, S. G. Hastings, and M. L. Hop-
wood. Swine production for biomedical research. Lab. Ani-
mal Care 16(3), 1966.

Gray, W. R. and N. H. Booth. Ventricular weight ratios and
arterial pressure of neonatal swine. Fed. Proc. 25:571, 1966.

Hastings, S. G. and W. J. Tietz. Influence of estradiol and
testosterone on mucopolysaccharide synthesis in swine ar-
teries. Fed. Proc. 25:387, 1966.

Herin, R. A. Electroanesthesia: Is it ready for the practitioner?
Minnesota Veterinarian 6:5, 1966.

Masken, J. F.,, L. C. Faulkner, and M. L. Hopwood. The in-
fluence of cervical mucus on bovine sperm metabolism. J.
Dairy Sci. 49:726 (Abstract), 1966.

Phillips, R. W. Fatty acid induced glycogenolysis in ruminants.
The Physiologist 9:265 (Abstract), 1966.

Phillips, R. W. and K. L. Knox. Water kinetics and acid base
balance in neonatal calf disease. J. Dairy Sci. 49(6):728-729
(Abstract), 1966.

Phillips, R. W. and A. L. Black. The effect of volatile fatty
acids on plasma glucose concentration. Comp. Biochem.
Physiol. 18:527-536, 1966.




Sackner, M. A., D. H. Will, and A. B. DuBois. The site of
pulmonary vasomotor activity during hypoxia or serotonin
administration. J. Clin. Invest. 45:112-121, 1966.

St. Clair, R. W., N. H. Booth, and M. L. Hopwood. Influence
of hypertension, sex and estrogen on metabolism of swine
arteries. Amer. J. Physiol. 210:880-884, 1966.

Smith, K. H., B. O. Barnes, and R. G. Osborne. Do unsaturated
fats lower cholesterol by stimulating the thyroid? Fed. Proc.
25:324, 1966.

will, D. H. and D. M. Aviado. Red cell mobility in rodent
malaria. In Pharmacology of New Antimalarial Drugs VI.
Napthoquinones with Special Reference to WR 26041 and
Red Cell Mobility. U. S. Army Medical Research and Devel-
opment Command, Washington, D. C., 1966.

THESES:

Cruea, D. D. Influence of buffers and EDTA on bovine sperm
metabolism. M.S. Thesis, 46 pp., Colorado State University,
1966.

Gray, W. R. Cardiac changes in neonatal swine. M.S. Thesis,
75 pp., Colorado State University, 1966.

Hastings, S. G. Cardoivascular changes after pulmonary artery
ligation in swine. Ph.D. Thesis, 114 pp., Colorado State Uni-
versity, 1966.

Miller, C. W. Pulse-wave velocity and age in dogs. M.S. Thesis,
52 pp., Colorado State University, 1966.
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Angleton, G. M., C. D. Bonham, and L. L. Shannon. Direct
processing of field data. J. Range Management 19:143-144,
1966.

Angleton, G. M. and D. Pettus. Relative growth law with a
threshold. In Perspectives in Biology and Medicine 9:421-424,
1966.

Burton, J. D., R. J. Garner, R. S. Russell. Possible relation-
ships between the deposition of fission products and levels of
dietary contamination. In Radioactivity and Human Diet,
R. S. Russell, ed., Pergamon: Oxford, 1966.

Dewey., W. C, B. A. Sedita, and R. M. Humphrey. Radio-
sensitization of X chromosome of Chinese hamster cells re-

lated to incorporation of 5-bromodeoxyuridine. Science
152:519-521, 1966.

Dewey, W. C., R. M. Humphrey, and B. A. Sedita. Cell cycle
kinetics and radiation-induced chromosomal aberrations

!‘it;lgied with C14 and H3 labels. Biophys. Jour. 6:248-260.
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Farris, G. C., F. W. Whicker, and A. H. Dahl. Effect of age
on radioactive and stable strontium accumulation in mule
deer bone. Proc. Symposium on some aspects of strontium
metabolism, Chapelcross, Scotland, May 1966.

Frederikss'on, L., R. J. Garner, and R. S. Russell. Caesium-137.
In Radioactivity and Human Diet, R. S. Russell, Ed., Perga-
mon: Oxford, 1966.
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Garner, R. J. Radiation and radiation hazards. In Veterinary
Annual, Seventh Issue, 1965/66, W. A. Pool, Ed., Wright:
Bristol, 1966.

Garner, R. J. Radiation and farm animals. In International
Encyclopedia of Veterinary Medicine, T. Dalling and A. Rob-
ertson, Eds., Methuen: Toronto, 1966.

Garner, R. J. and D. A. Barber. Effects of radioactive sub-
stances on animals and plants. In Radioactivity and Human
Diet, R. S. Russell, Ed., Pergamon: Oxford, 1966.

Garner, R. J. and R. S. Russell. Isotopes of iodine. In Radio-
activity and Human Diet. R. S. Russell, Ed., Pergamon:
Oxford, 1966.

Gowen, John W. and Janice Stadler. Factors influencing the
effects of continuous high energy irradiation on mouse life
span. Proc. Health Physics Society, Houston, Texas, June 29,
1966.

Kidwell, J. F., John W. Gowen, and Janice Stadler. Pugnose
linkage in the mouse. Jour. of Heredity 57(6):229-230, 1966.

Michaelson, Sol M., James N. Shively, Irene C. Haydock, and
Joe W. Howland. Radiation induced changes in the proper-
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problem. Rad. Res. 28:70, 1966.

Sansom, B. F. and R. J. Garner. The metabolism of radium
in dairy cows. Biochem J. 99:677, 1966.

Schiager, Keith J. Inhalation hazards of radon decay products
in uranium mines. Nuclear News 9:21-23, June 1966.

Shively, James N., Robert D. Phemister, and Glenwood P.
Epling. Alterations in the fine structure of the retina of ir-
radiated dogs. Presented at the Third International Con-
gress of Radiation Research Cortina D’Ampezzo, June 26-
July 2, 1966, and cited in the Book of Abstracts, Third In-
ternational Congress of Radiation Research, p. 202, 1966.

Whicker, F. W., G. C. Farris, and A. H. Dahl. Radioiodine
in Colorado deer and elk thyroids during 1964-65. J. Wildl.
Mgmt. 30:781-785, 1966.

Whicker, F. W., G. C. Farris, and A. H. Dahl. Concentration
patterns of Sr-90, Cs-137 and I-131 in a wild deer popula-
tion and environment. To be published in the Proceedings
of the Symposium on Radioecological Concentration Proc-
esses, April 25-29, Stockholm, Sweden, 1966.

Whicker, F. W., G. C. Farris, and A. H. Dahl. Wild deer as a
source of radionuclide intake by humans and as indicators
of fallout hazards. Proc. of Congress of International Radio-
logical Protection Association, Rome, September 1966.
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Adams, O. R. Local anesthesia as an aid in lameness diagnosis.
Norden News, January 1966.

Adams, O. R. Chip fractures of the first phalanx in the meta-
carpophalangeal (fetlock) joint. JAVMA 148(4):360, Febru-
ary 15, 1966.




Adams, O. R. An improved method of diagnosis and castra-
tion of crypt-orchid horses. Proc. 11th Annual American As-
sociation of Equine Practitioners, October 1966.

Adams, O. R. Corrective shoeing in horses. Proc. 11th Annual
American Association of Equine Practitioners, p. 257, Oc-
tober 1966.

Adams, O. R. Lameness in Horses, Second Edition. Lea &
Febiger Publishing Co.: Philadelphia, Pennsylvania. Novem-
ber 1966.

Adams, O. R. Laboratory Manual, Official Guide for Deter-
mining the Age of the Horse. Published by the American
Association of Equine Practitioners, O. R. Adams, Chairman
of Committee.

Carroll, E. J. and A. B. Hoerlein. Reproductive performance
of beef cattle under drought conditions. JAVMA 140:1030,
1966.

Faulkner, L. D., M. L. Hopwood, and J. F. Masken. Scrotal
frostbite in range bulls—a survey. Proc. Fourth International
Biometeorological Congress, 3. Biometeorology of Domestic
Animals, p. 7 (Abstract), 1966.
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1966.
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Lumb, W. V., W. A. Wolff, L. E. Parson, and L. D. Faulkner.
Adrenal vein cannulation in the bovine. AJVR 27:591, 1966.

Nelson, A. W. and O. R. Adams. Intestinal Infarction in the
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27:707, May 1966.

Steinbecker, P. G., R. Pryor, ‘H. Swan, and S. Blount. Valvular
pulmonary stenosis, a report of 100 surgically treated cases.
Amer. Jour. Cardiology 17:310, 1966.

Swan, Henry, and F. G. Hall. Oxygen-hemoglobin dissociation
in protopterusanthiopicus. Amer. Jour. Physiology 210:486,
March 1966.
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Ball, Leslie. Interstitial epididymitis in bulls. M.S. Thesis, 120
pp., Colorado State University, 1966.
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Kimberling, C. V., D. W. Luchsinger, and R. K. Anderson.
Three cases of canine brucellosis. JAVMA 148:900, 1966.

Moss, L. C. and G. A. Severin. Nasal solar dermatitis. In Cur-
rent Veterinary Therapy, W. B. Saunders Co.: Philadelphia,
p. 128, 1966-67.

Nelson, C. J.,, R. K. Anderson, C. V. Kimberling, and D. F.
Pirtz. Epizootiologic factors of bovine brucellosis. Am. Jour.
Vet. Res. 27:1515, 1966.

Olson, Ned E. Acute diarrheal disease in the horse. JAVMA
148:418, 1966.

Severin, G. A. and W. V. Lumb. Ethylene glycol poisoning.
In Current Veterinary Therapy, W. B. Saunders Co.: Phila-
delphia, p. 618, 1966-67.

Severin, G. A. Anterior uveitis and associated changes. Proc.
33rd An. Meet., Amer. An. Hosp. Assoc., p. 68, 1966.
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Blood values in 100 normal horses. Cornell Vet. 56:67, 1966.
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Tasker, J. B. Laboratory aids to diagnosis in equine practice.
JAVMA 148:384, 1966.
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Vet. Med.-Small An. Clin. 61:765, 1966.

Tasker, J. B., C. E. Whiteman, and B. R. Martin. Diabetes
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