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Honorable John A. Love
Governor of Colorado
Denver, Colorado

Dear Sir:

In compliance with the Act of Congress entitled “An Act to
Establish Agricultural Experiment Stations,” approved March 2,
1887, and with Acts supplementary thereto, I hereby present Colo-
rado State University’s Eightieth Annual Report. This report en-
compasses research activities of the Colorado Agricultural Experi-
ment Station and of other major divisions of Colorado State Uni-
versity for the fiscal year 1966-67.

Respectfully,

[ Nprosns

Rue Jensen,
Vice President for Research
Colorado State University

and
Director, Colorado Agricultural
Experiment Station
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Research and the University

All men alive today owe a debt of gratitude to Sir Isaac Newton, Louis Pas-
teur, and Dr. Jonas Salk. These men represent a relatively small group of creative
individuals known as researchers—men and women who are never satisfied with
what they know but are constantly asking—why, why, why?

It is in keeping with this tradition of restless searching, of constant probing
and inquiry into new questions that arise from the answers to the old, that re-
searchers at Colorado State University bend their efforts. They hope, as do we,
that practical results eventually will follow from the answers they reach—that
further knowledge about the life and habits of an insect will help reduce the short-
age of food in the world. But immediate application of new knowledge is not nec-
essary; it is helpful simply to know more about the insect, to understand more
about the world.

Colorado State University, dedicated as it is to the furtherance of man’s
understanding of himself and his world, is the logical home of research. Here
members of the community of seekers may gather, work together, and share their
understanding and intuitions. Here they may pass these insights along to those in a
younger generation, and collaborate with them in developing the tools to extend
the frontier of man’s knowledge one more step.

&/Z_ ??7&474«-

William E. Morgan
President
Colorado State University
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To Find an Answer

The researcher places little importance on immediate practical results of his
studies. He is concerned with learning, not with doing. It is inevitable, however,
that increased learning by some leads to more efficient doing by the rest of us. We
all benefit more or less directly from the studies of the few.

Colorado State University is eager to pass along to the people of Colorado
the practical as well as theoretical results of its research. Soon it may be possible
for the housewife to buy better meat because of genetic improvement of meat pro-
ducing animals. New information is being acquired about the management of sur-
face and ground water, a precious commodity of the country and the world.
Further study of pre-Civil War free states may help us understand de fatco segre-
gation in the North and how to educate against it. New strains of feed grains will
help us meet the needs of underfed populations.

It is accomplishments such as these, and others reported in these pages, that
have made a better world for us, and presumably will make a better world yet for
our children and grandchildren. Without research, not only would we never reach
the answers to our problems, we might never recognize those which are really

important.
W@M

Rue Jensen,
Vice-President for Research
Colorado State University
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Colorado State University Research Foundation

In 1941 a group of faculty organized the CSU Research Foundation to help
administer sponsored research contracts and grants. The Foundation was estab-
lished primarily to handle patent matters resulting from inventions developed by
the CSU faculty.

During the early years few projects existed and only an occasional contract or
grant required administration outside the scope of the Agricultural Experiment
Station. By 1957, however, it was necessary to assemble a staff to administer the
increasing numbers of contracts and grants.

Starting with approximately $400,000 in contract and grant expenditures in
1957, research projects administered by the Foundation grew rapidly, and in fis-
cal 1966-1967 the total expenditures exceeded $9,000,000.

At the close of fiscal 1966-67, contracts and grants in force amounted to
some $21,300,000, a figure that promises to rise somewhat next year.

The Research Foundation serves the faculty member by providing the fiscal
management of research contracts and grants, relieving him of mundane manage-
ment problems so he can devote his full attention to the project he is working on.
Although the Foundation is a separate composite organization, it operates solely
as the administrative arm of the University for research contracts and grants. It
does not undertake research work in its own name or for its own account.

Since research and teaching go hand in hand, Colorado State University ac-
cepts only those research projects which can be conducted conveniently within the
framework of the existing academic organization and which will further the educa-
tional program. Projects of a purely commercial nature or those which are not
compatible with the academic program are not accepted.

So successful has this program been to date that a large percentage of all
graduate students presently enrolled in the University are supported in some way
by the research program.

The expenditures by the Research Foundation in conjunction with contracts
and grants encompass over 500 projects. Included are the international programs
administered by the University such as the veterinary college in Kenya, a co-
operative project with the University of Peshawar, Pakistan, management of the
Asian Institute of Technology in Bangkok, and AID programs for rural develop-
ment in Nigeria and Brazil.



Sophisticated electronic devices and a tank of water lead to new discoveries in acoustics.
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A

FINANCIAL STATEMENT

COLORADO STATE UNIVERSITY EXPERIMENT STATION - FISCAL YEAR 1966-67

Sum of Disbursements
and Balance

$489,242,00 $273,726.00 $75,240.58 $11,200.00 $1,709,522.00 $7,429.12 $333,364.93 $318,375.73

Mclntire.  Specific State State
Hatch RRF Stennis Research Apprap. Research Sale Grants  Contract ARS Tetal
Carryaver $21,761.58 (88,251.10) $ 20,647.24 $21,824.69 ($27,474.14) 8 35747.39
Receipts 1966-67 489,242.00 273,726.00 53,479.00 11,200.00 1,709,522.00  190.00 341,616.03 297,728.48 50,925.23 8,200.00 103,256.41 3,338,085.16
[1',,.,1 $489,242.00 $273,726.00 $75,240.58 $11,200.00 $1,709,522.00 $7,429.12 $333,364.93 $318,375.73 $72,749.92 s8,200.00 $ 75,782.Z7 93,374,832.55
Dishursements:
Personal Services
Administrative 22,808.50 20,159.77 42,968.27
Personal Services 369,330.14 201,305.50 36,279.51 3,596.20  861,263.18 5,004.94 29,274.69 31,622.54 3,991.06 41,963.03 1,583,530.79
Labar 25,606.63 7,308.71 4,338.25 1,399.71 109,131.74 57,137.89 27,681.01 6,541.76  288.83 65,149.44  304,583.97
Travel 5,725.91 11,896.31  3,530.31 31,851.20 11,351.98  2,921.78  4,231.26 265.52 2,728.11 74,502.38
Equipment 19,335.38  18,970.01 10,763.51 817.85 51,315.85 22,925.63 21,532.48  1,566.04 2,488.03 149,714.78
Lands & Structures 20,900.00 20,900.00
Persanal Benefits 71,968.78 63.92 1,551.04 1,071.25  133.25 1,313.13 82,101.37
Supplies and Materials 31,703.26  24,328.66 2,859.89  2,557.19 145,316.08 161,898.16 153,416.19 11,840.61 21.98 12,797.33  546,739.35
All Other 14,732.18 9,915.81  2,960.32 126,316.41 69,179.72 42,069.81 6,418.63 3.00 10,873.75  281,969.63
Plant M&O 286,158.00 286,158.00
Tatal Disbursements  $489,242.00 $273,725.00 $60,231.79 $8,370.95 $1,709,481.01 $327,562.24 $299,347.00 $63,192.09 $4,703.64 $137,312.82 $3,373,168.54
Balance 6/30/67 1.00 15,008.79 2,829.05 40.99 7,429.12 5,802.60 19,028.73 9.557.83 3,496.36 (61,530.55) 1,664.01

§72,729.92 $8,200.00 $ 75,782.27 $3,374,832.55




COLORADO STATE UNIVERSITY

STATEMENT OF EXPENDITURES FOR RESEARCH — FISCAL YEAR 1966-67

College

Agricubture
Business
Engineeting

Farestry and
Natural Resources

Home Economics
Science and Arts

Veterinary Medicine
and Biomedical Sciences

Qther*

Total

2,258,227.36
25,476.80

3,730,222.13

400,015.97
142,747.96

2,243,377.60

2,942,364.17

1,308,940.26

CSU Research Experiment
Foundation Station

724,676.61  1,529,530.00
25,476.80

3,495,066.13 233,191.00

179,211.48 219,311.00
55,395.96 86,152.00

1,694,072.30 433,070.00

2,241,546.43 274,833.00

710,194.26 598,746.00

Facalty Facilities
Improvement Development
Commitiee P

2,558.00 1,462.75

1,965.00

1,427.35 66.14
1,200.00

25,998.81 90,236.49

11,612.50  414,372.24

Total

§13,051,372.25

$9,125,639.97 $3,374,833.00

$44,761.66 $506,137.62 J

*Includes one or more: Library; Audio-Visual; Dean, Graduate School; Dean, Summer Session; administratian, etc.

Colliege

Agriculture

Business

Engineering

Forestry and Natural Resources

Home Economics

Science and Arts

Veterinary Medicine and
Biomedical Science

Total

*Includes August, 1967

ADVANCED DEGREES AWARDED 1966-1967*

Master's Degrees

20
17
59
39
n
270

22

Doctor's Degrees

8

19
5
1

19

12

64




Experiment Station

The Colorado State University Experiment Station is a complex of faculty,
graduate students, technicians, laboratories, and field stations located at the main
campus at Fort Collins and at nine other communities scattered throughout the
state. Most of the scientists involved are both researchers and teachers.

The Experiment Station was created and funded in 1887 by passage of the
Hatch Act. Like its counterparts in other land-grant colleges, it was enjoined as an
integral part of the institution to promote investigation into the basic principles and
useful applications of science relating to agriculture. In 1962 the Mclntire-Stennis
Cooperative Forestry Research Act expanded the efforts of experiment stations by
providing new funding for research in forestry. Since both of these Acts require
state matching funds, the Experiment Station is supported cooperatively by both
state and federal governments. Over the years the program of the Experiment
Station has broadened through contracts and grants to encompass research efforts
in all seven colleges of the University.

Cooperative research is conducted with U. S. Department of Agriculture
agencies on the main campus and at facilities located at Akron, Greeley, and
Grand Junction.

Branch Stations and Experimental Areas
COLORADO STATE UNIVERSITY
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Natural Resources Center

The Natural Resources Center is organized to focus on the interdisciplinary
character of problems encountered by man’s development and use of land, water,
and atmosphere by providing an organization for integrating research and educa-
tion in these areas. The center is specifically designed to coordinate work on
projects which cut across departmental, college and institutional boundaries.

The center functions through standing committees of multi-college and multi-
departmental character. The Water Resources Committee carries advisory respon-
sibilities for programs sponsored by the Office of Water Resources Research, U. S.
Department of Interior. During the past year, the center received $87,500 in an
institutional allotment grant. In addition, five matching (federal—non-federal fund-
ing) projects were active with a total value of $192,522.

The Recreation Committee has been active in consultation with the staff of
the Public Land Law Review Commission. From this activity a special committee
on Public Land Policy has developed.

The Committee on Urbanization of Colorado planned and conducted a semi-
nar entitled, “Community Response to the Dynamics of Urbanization.” Partici-
pants were invited from policy-making bodies at the municipal and county govern-
ment levels. Expert consultants from fields such as law enforcement, urban plan-
ning, sociology, re-development, community studies, and regional development,
served as discussion leaders. This seminar proved to be a highly successful contri-
bution to programs dealing with urbanization problems in Colorado.

The Water Quality Committee served as an advisory body to the State Water
Pollution Control Commission during development of water quality standards for
interstate streams in Colorado.

The Committee on Liaison with State Agencies maintains close contact with
all public entities active in water resources development and management. A
representative of this committee attends all regular and special meetings of such
state agencies, reports to the center, and facilitates exchange of information.

The center plays a significant role on the University campus, coordinating
the academic programs dealing with water resources. The Committee on Education
reviews new course and curriculum proposals with a view to strengthening the
course content or making the programs more widely useful across the campus.
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Faculty Improvement Committee

The duties of the Faculty Improvement Committee (FIC) as stated in the
CSU Faculty Staff Manual are:

“The Faculty Improvement Committee is composed of faculty repre-
sentatives. The committee advises on matters of concern to the faculty,
including such factors as working conditions, relationships, recognition,
advancement, and other matters which may be recommended to im-
prove effectiveness and welfare of the faculty.”

In addition, the FIC is responsible for a modest amount ($54,228) in research
funds. These funds are distributed by an ad hoc committee of five faculty members
chosen by the FIC for their record in research. These research funds are granted
to faculty members who submit proposals to this committee for the establishment
of new research projects on the campus. Sixty-three grants were made to 28 de-
partments for fiscal year 1966-67.

The progress reports for these grants, which are on file in the Office of the
Chairman of FIC, indicate that the distribution and use of these funds have con-
tributed substantially to the increasing stature of research at CSU.




University Planning Office

The Planning Office is responsible for the funding, programming, design,
construction, space assignment, and space utilization of the total facilities pro-
gram. During the last year the following facilities concerned primarily with de-
velopment of research and graduate training facilities were either completed and
occupied or placed under construction contract:

FaciLiTy COMPLETED SPONSOR AMOUNT
Engineering Research Center Addition _.................... NSF! $608,350
Atmospheric Science Facility ... NSF 315,000
Irradiation Site Facility ............o.ocooooooo NIH? 30,277
Radiation Environmental Stresses Laboratory ........... NIH 179,518
600 DOg Pens ..occoeeiieceeieeie et et eee NIH 100,083
700 DOg Pens . oo NIH 181,158
Mathematics Addition ......ocoooeiioeeeieeee e HEW? 208,000
UNDER CONSTRUCTION:

Social  SCIeNCE ... eeeaias HEW 1,745,000
Microbiology oo HEW 335,000

INational Science Foundation

?National Institutes of Health

3Health, Education and Welfare . .
In addition to the construction program responsibilities the Planning Office

works with departmental and administrative committees in developing proposals
for additional research facilities and related research grant proposals. It also super-
vises facilities grant funds and administers proceeds from Research Foundation
revenue bonds.

In the last year proposals resulted in (1) construction of a Communicable
Disease Center Ecology Laboratory to house a Public Health Service research
unit, $1,300,000; (2) installation of an underground irrigation system for the main
campus, $470,000; and (3) purchase of a research farm, $200,000. Negotiations
are presently under way for other such bond issues.

The University’s present strong orientation to the upper division graduate
training and research endeavors is reflected in a Five Year Program that calls for
a 110 percent increase in existing research space.
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RESEARCH ACHIEVEMENTS

Agricultural Engineering Advancements

Two advancements of importance and in-
terest to the Colorado agriculturist have re-
cently been developed at CSU.

Two years of work by R.D. Barmington
have resulted in development of an onion
topper capable of satisfactorily handling
onions of the type grown in the Arkansas
Valley. The machine adequately topped 98
percent of the onions in a test under condi-
tions which were typical for that area. In-
corporation of the topper with other harves-
ter components will be completed for field
use in 1968.

The center-pivot sprinkler system for ir-
rigating squares of 160 acres has become
very popular because of its effectiveness on
undulating land and its labor-saving fea-
tures. A study of such systems by Dale F.
Heermann has resulted in the development
of a mathematical model of the center-pivot

sprinkler system. This model makes it pos-
sible to simulate and analyze the operating
characteristics of the system. The effect of
changes in sprinkler head size, pipe size, 1o0-
tation speed, pressure, or discharge, for ex-
ample, can be easily studied on a computer
using the mathematical model.

The first significant study using the com-
puter model involved the problems of water
application. It was found that, although the
depth of water application is reasonably uni-
form over the area served, the rate of appli-
cation varies greatly from the center to out-
side radius. Over the outer one-third of the
radius, the application rate usually is much
higher than the infiltration rate on the soil.
This situation results in runoff loss and in
some cases soil puddling. The computer
model is now being used to study alterations
designed to correct this characteristic of the
system.




A New Interpretation in American History

Standard historical monographs on the
antislavery movement, written in the late
19th and early 20th centuries, portray aboli-
tionists and other antislavery Americans dur-
ing the pre-Civil War era as humanitarians
who sought to eradicate slavery because they
considered it the outstanding evil of Ameri-
can society. An article published by Profes-
sor Eugene H. Berwanger of the Depart-
ment of History questions the totality of this
former thesis.

In that article, “Western Prejudice and
the Extension of Slavery,” Berwanger sug-
gests that many antislavery Americans were
motivated by their prejudice against Ne-
groes.

In researching the question, Berwanger
traced the evolution of anti-Negro legislation
in the Old Northwest (as lllinois, Indiana,
Ohio, Wisconsin, and Michigan were
called) and in the western areas of Califor-
nia, Oregon, and Kansas. He reveals that
many political officials and legislators who
advocated the abolition or the restriction of
slavery to the South also were influential in
securing adoption of anti-Negro legislation
in their own states or territories. James H.
Lane of Kansas and George H. Williams of
Oregon, for example, not only objected to
slavery but equally objected to Negroes hav-
ing the right to vote, attending public schools
with white children, serving in state mili-
tias, or taking advantage of poor relief laws.

Extreme opposition to the spread of slav-
ery into the western United States developed
during and following the Mexican War.
While such opposition was to be found
throughout the country, it gained strength in
the Old Northwest and in the newly settled
territories of California, Oregon, and Kan-
sas.

One might naturally assume that resistance

to the expansion of slavery would encourage
a benevolent attitude toward the Negro race.
Berwanger finds the opposite to be true. Al-
though people in the Old Northwest began
to accept the dogma of antislavery groups,
they approved enactment of discriminatory
laws against Negroes.

Articles in the revised Illinois Constitu-
tion of 1847 and the Indiana Constitution of
1851 gave the legislatures of these states the
right to prevent the immigration of Negroes.
In Illinois this article was approved in a
popular referendum by a vote of 50,261 to
21,197, and in Indiana by a vote of 113,-
628 to 21,873. The lllinois legislature rein-
forced the article by a law in 1853 which
punished Negroes who moved into the state
and remained for 10 days. A similar situa-
tion was found in Kansas. Here, the Free-
State group not only demanded that Kansas
become a free state but incorporated in its
Topeka Constitution a clause excluding Ne-
groes as members of Kansas society. This
clause was approved by a vote of 1,187 to
453. In 1859, when the people of Oregon
accepted the state constitution, they rejected
slavery but also approved the exclusion of
Negroes by a vote of 8,640 to 1,081.

Throughout the article Berwanger sup-
ports his views with pertinent quotations
from a wide variety of contemporary
sources: official documents, newspapers,
memoirs, and journals.

Berwanger does not completely deny the
humanitarian thesis of previous historians.
Nevertheless, he interjects the importance of
prejudice against Negroes into the antislav-
ery movement. In summarizing his interpre-
tation Berwanger concludes:

“The majority of the people in the Old
Northwest and the western territories were
not abolitionists. They had little or no de-




sire to interfere with slavery where it existed.
As firm believers in the concept that each
state should control its own institutions, they
abhorred abolition principles. Yet, they op-
posed the extension of the bondage system
in their own states. Various reasons, includ-
ing racial prejudice accounted for this. If
79.5 percent of the people of lllinois, In-
diana, Oregon, and Kansas voted to exclude
the free Negro simply because of their preju-

dice, surely this antipathy influenced their de-
cisions to prohibit slavery within their states.
At least George W. Julian, the well-known
militant abolitionist, thought so. At a Fourth
of July celebration in the small hamlet of
Raysville, Indiana, in 1857, he described the
antislavery expressions of some of the peo-
ple as ‘superficial and sickly’ because they
were based on a ‘a perfect, if not supreme
hatred’ of the Negro.”

Bovine High Mountain Disease

That domestic cattle breeds have difficulty
in adapting to high altitude has been recog-
nized for years through their development of
high mountain or brisket disease. This non-
infectious disease, occuring in cattle residing
at high mountain altitudes, is characterized
by high pulmonary (lung) arterial blood
pressures and gradual failure of the right
side of the heart, which pumps blood through
the lungs.

The disease has been recognized in the
high mountain valleys of Colorado since the
end of the 19th century. There is some evi-
dence it was present even earlier, in the cat-
tle of the Spanish Conquistadores during the
South American expeditions of the 16th
century. In modern literature, the first report
pertaining to this disease was made in 1915
by Glover and Newson of CSU. For the past
decade the disease has been under study by
Drs. A. F. Alexander and D. W. Hill of the
Depariments of Pathology and Physiology.
Although much has been learned, many fac-
ets of the problem remain unknown.

Bovine high mountain disease is recog-
nized not only in the Rocky Mountains of
North America but also in the Andes Moun-
tains of South America. Although most

cases develop in animals living at altitudes
above approximately 7,000 feet, an occa-
sional individual living under 6,000 feet is
affected. The overall in€idence of the dis-
ease is estimated to be between 0.5 and 2%
of the cattle residing above 7,000 feet, with
a direct relationship existing between alti-
tude and incidence. All ages and both sexes
are affected, although in Colorado higher in-
cidence is seen in animals under one year of
age. The occurrence of the disease also ap-
pears to be higher in animals newly im-
ported into the high altitudes than in native
animals. In Colorado there is a further defi-
nite seasonal variation with the occurrence
being highest in the fall, winter, and early
spring; development of clinical cases fre-
quently is noted after a period of inclement
weather.

Clinical signs in an affected animal in-
clude swelling in the brisket area, pulsation
of the jugular vein, and, frequently, a pro-
fuse fluid diarrhea. The animals tend to
show labored breathing and upon forced ex-
ertion may collapse and die. Removal of af-
fected animals to lower elevations results in
spontaneous clinical recovery in approxi-
mately 50 percent of the cases. Autopsy re-




veals that affected animals have an accumu-
lation of large amounts of fluid in the body
tissues and cavities, along with other changes
characteristic of right-heart failure. Micro-
scopic examination of the lungs reveals an
increase in thickness of walls of the small
pulmonary arteries.

CSU research has demonstrated that nor-
mal cattle taken from a low to a high alti-
tude develop an increase in pulmonary
arterial pressure. This apparently is due
mainly to increased resistance to the flow of
blood through the lungs. The magnitude of
this increased pressure—pulmonary hyper-
tension—varies. The normal average pres-
sure in cattle at 5,000 feet is 25-30 mm
of mercury; in some animals moved to high
altitudes only moderate pulmonary hyper-
tension develops (average 40-50 mm of mer-
cury), while in others the pressure continues
to rise with time, reaching average values of
75-110 mm of mercury.

The evidence shows that the high altitude-
induced pulmonary hypertension, and thus
high mountain disease, appears to be directly
related to the lower levels of oxygen in the
air at these elevations. The manner and
mechanism whereby the low atmospheric
oxygen influences the pulmonary vessels is
not known. Initially the stimulus appears to
constrict the pulmonary arterioles. The small
vessels may, in turn, thicken. In some in-
stances resistance to blood flow through the
lungs, with resultant pulmonary arterial pres-

sure, will continue to increase until the right
side of the heart begins to fail and the ani-
mal develops the clinical signs of high moun-
tain disease.

Why one animal may develop severe hy-
pertension and another only moderate hyper-
tension is unknown. There have been indica-
tions that an animal’s genetic makeup may
play an important role in its susceptibility
to the disease.

For the past three years the genetic hypoth-
esis has been under intensive study at CSU.
Two genetically different groups of cattle,
based on the members’ susceptibility or re-
sistance to the development of severe pul-
monary hypertension and/or congestive
heart failure at high altitude, have been es-
tablished as parent breeding stock. Suscep-
tible animals are those not necessarily native
to high altitude which developed uncompli-
cated high mountain disease at altitudes of
8,000 feet or higher. Resistant animals are
those that were raised and resided, with low
pulmonary arterial pressure, at altitudes
greater than 9,000 feet. Second generation
calves of these parent groups have been
studied extensively in the CSU altitude
chamber and during prolonged exposure to
natural mountainous environment. Although
these studies are still in progress results to
date indicate the two groups of calves may
differ in responses and ability to adapt to
mountainous environment.

Cattle Nutrition Research

Among factors influencing the rapid de-
velopment of Colorado’s cattle feeding in-
dustry is the beef cattle nutrition program
in CSU’s Department of Animal Science.

Within the last decade Colorado has become
one of the leading cattle feeding states in
the nation, a development which has also
contributed to such related industries as
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packing and mcat processing, banking, and
transportation.

Each cattle fecder tries to produce high
quality beef as cconomically as possible.
Proper nourishment for the cattle is essential
to this objective. Rescarch has cstablished
many of the important nutricnts and how
much of them is required. The common
feeds, such as grains, can provide an abun-
dance of certain nutrients. Since cnergy (cal-
orics) is the nutrient required in abundance
by feedlot cattle and grains are used for this
purposc, considerable attention has been
given recently to the processing of grains.

CSU researchers were initially responsible
for a new method of preparing flaked corn.
When corn is processed carefully to pro-
duce an excellent “flake,” feedlot cattle re-
quire about 10 percent less food to produce
the same amount of gain as cattle which are

fed the conventional cracked or ground corn.
This could conceivably mean a savings of
over $4 million per year in Colorado if all
fecdlot cattle were fed flaked corn or milo.

Other means of preparing grains for feed-
lot cattle have been and are being investi-
gated. High moisture or reconstituted grains
are ensiled to increase the nutritive value of
the feeds.

The beef animal is not as efficient as
might be desired in converting raw materials,
such as grain, silage, or hay, into edibic meat
and by-products. Nevertheless, strides have
been made to improve efficiency of produc-
tion. Electronic devices are being improved
for use on animals and in the feedlot equip-
ment to measure such things as frequency of
feeding and choice of feeds or supplements.
These further experiments will help make
cattle feeding an even more scientifically
oriented business.

Cumulus Cloud Influence on
Environmental Air Flow

Vertical momentum transfers, rainfall, and
condensation heat by cumulus up and down
drafts have a highly variable and often very
significant effect on surrounding wind con-
ditions and future weather patterns. Under
National Science Foundation (NSF) and En-
vironmental Science Services Administration
(ESSA) sponsorship, William M. Gray and
a number of his graduate students have been
studying these influences from a variety of
viewpoints.

The cumulus cloud is established by the
convergence of low-level (below 1 km.)
winds. This convergence is greatly affected
by variations of surface frictions. These fric-

tional variations are being studied at several
locations. At one such location, the Line 1s-
land Region of the Central Tropical Pacific
Qcean, the Department of Atmospheric Sci-
ence participated in an NSF-sponsored field
program in March and April of 1967. A
Department of Atmospheric Science Project
Report (No. 116) titled “A Statistical Study
of the Frictional Wind Veering in the Plane-
tary Boundary Layer,” by B. R. Mendenhall,
describes some of this work.

Flight data from research aircraft flying
into tropical storms having intense cumulus
activity are also being analyzed. It has been
shown that the vertical momentum transfers




“Pretty as a picture,’’ these cumulus clouds have a big effect on our wind and weather patterns.
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by the cumulus have a variable but often
highly significant effect on the surrounding
air flow.

Since the tropical storm requires distinc-
tive flow and cumulus activity, environmental
air flow conditions and cumulus activity as-
sociated with development of these storms
are under investigation. The environment-
al wind conditions associated with tornado
development are also being studied. The
development of both the tornado and the

tropical storm requires intense cumulus
activity, but the surrounding air flow condi-
tions are very different. Tropical storms re-
quire a minimum of zero troposphere wind
flow, while the development of tornados re-
quires very intense vertical wind shear in the
lower half of the troposphere.

The dynamics of the interaction of cumu-
lus clouds with their environmental air flow
is a subject that must be much more fully
understood before global weather analysis
and forecasting can become a reality.

Dietary Fats and Ketosis

The body uses various kinds of food fats
in various ways. Dr. Jacqueline Dupont, of
the Department of Food Science and Nutri-
tion, is studying the development of ketosis
when a high percentage of the diet is fat.
Ketosis is a condition which results when the
body can’t use the available fat fast enough
and “ketone bodies” accumulate in the
blood. Ketosis commonly occurs in diabet-
ics; it also occurs when the body is using a
large amount of fat (as in starvation) or
when an excessive amount of fat is eaten.

In this study, rats were fed diets contain-
ing 75 percent of calories as beef tallow or

corn oil. The diets contained excessive
amounts of these fats and would have been
quite unpalatable to man. Using radioactive
tracers, the ketone bodies were followed
throughout their metabolism. Both groups of
rats were able to use the fats for energy at a
very rapid rate, but rats eating beef tallow
accumulated “ketone bodies” in their blood
while those fed corn oil did not. This means
that there is some basic difference in the
way the two fats are used for energy. Dr.
Dupont is trying to find out what that dif-
ference is.

Electric Sign industry Study

A CSU College of Business research team
has completed the first major comprehensive
investigation and analysis of the electric sign
industry in the United States.

This project began in 1966 when the Na-
tional Electric Sign Association commis-
sioned the research team to conduct an eco-
nomic, historical and statistical analysis of




the electric sign industry. The team was com-
posed of Drs. Harvey L. Vredenburg, C.
Robert Patty and Forest C. Carter.

Team members visited and studied the op-
erations of individual companies, both cus-
tom and mass producers, from coast to coast
and from Texas to Minnesota. The team
also discussed industry problems with past
and present customers, suppliers and com-
ponent part manufacturers, capital suppliers
from both banks and loan agencies, adver-
tising agency people, public relations firms,
architects, lawyers, designers, labor union of-
ficials, city planners, and other government
officials at city, state and federal levels.

Specific objectives achieved in this pio-
neering study are enumerated below:

1. Development of statistical informa-
tion on the composition and economic sig-
nificance of the industry.

2. Preparation of a factual description

of the historical development and current
position of the industry.

3. Definition of major managerial, op-
erational and legal problems peculiar to the
industry.

4. Development of a professionally rec-
ognized and authoritative body of knowledge
of the industry and its operating practices.

5. Development of foundation research
information for use in subsequent study of
specific problems, in order to spawn new
concepts, recommendations, and new hori-
zons for the industry.

6. Discovery of new avenues for devel-
oping increased professionalism within the
industry.

The information gathered from these in-
vestigations was assimilated, analyzed, and
published in a full-length book bearing the
title, “A Historical, Economic and Statistical
Study of the Electrical Sign Industry.”

Electroanesthesia

Electroanesthesia is a state of unconscious-
ness and analgesia produced in an animal
or man by passing an electric current
through the brain. The advantages of elec-
troanesthesia are: (1) instant recovery of the
patient when the current is turned off; (2)
high toleration by patients who are poor
surgical risks; and (3) economy.

Various types of electrical stimulation
such as direct current, alternating current,
and combinations of the two, including var-
ious wave forms and frequencies, have been
used by Drs. Reginald A. Herin, David R.
Metcalf and Robert E. Edgar to produce
anesthesia in dogs. They found that an al-

ternating current of 50 to 80 milliamperes
at 2000 cycles per second produces the most
effective anesthesia. In another study, now
in progress, they are attempting to determine
just how electricity produces anesthesia in
the brain.

Although electroanesthesia has been used
in numerous human patients throughout the
world, the results obtained have been incon-
sistent. Further research is therefore re-
quired before this method of anesthesia can
be used routinely in human medicine. The
results of the present study being conducted
by research scientists here at CSU may help
to shorten the delay in its routine use in man.
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This pressure chamber may help man find new ways to fight high altitude diseases in cattle.







Environmental and
Structural Aerodynamics

The Fluid Mechanics Program of the Col-
lege of Engineering has pioneered in the
design and extended use of wind tunnels for
basic research on winds in the lower atmos-
phere, and effects of wind on man’s earth-
based activities.

Thermal and flow controls in the Army
meteorological wind tunnel permit close
simulation of mean wind and turbulence
characteristics, for a wide range of inversion
and lapse conditions. The wind-over-water
tunnel allows simulation of water wave inter-
action with the atmosphere.

A new environmental wind tunnel, hav-
ing a test section 8 by 12 by 60 feet, will
allow close simulation of air flow over
urban areas. This will make it possible to
study air pollution problems and problems of
structural and architectural design. Basic re-
search on turbulence and turbulent diffusion
in the Fluid Dynamics and Diffusion Labora-
tory continually reveals new facts about the
fluid mechanics of shear layers. This knowl-
edge has permitted the confident use of these
flows as realistic model winds in many im-
portant applications.

Recent research into environmental prob-
lems includes a study for the Navy of stably
stratified flow and the transport of contami-
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nants by the atmosphere. The only practical
method of making a study of this type was
to construct a 1:12,000 scale model of Point
Arguello in a wind tunnel. This same tech-
nique can also be adapted for air pollution
studies in urban areas, and studies of air
motion for purposes of weather modifica-
tion.

A current study of air flow over San Bruno
Mountain near San Francisco illustrates the
use of aerodynamic models in planning en-
gineered environments. This study will re-
sult in several terrain modifications which
can be achieved by excavation to alter wind
currents.

Simulated winds, created in special wind
tunnels, permit realistic studies of gust pres-
sures and wind forces on tall and flexible
structures. As the complexity of large cities
increases, the need for laboratory studies of
this kind becomes more urgent. No other
methods exist to predict what wind condi-
tions are likely to be.

The research group responsible for these
studies includes Dr. J.E. Cermak, Professor-
in-Charge, and Drs. E.J. Plate, V.A. Sand-
born, W.Z. Sadeh, R.N. Meroney, J. Ostrow-
ski, and E.C. Nickerson.



Field Crop Breeding

Efficient field crop production demands
continual search for new and improved va-
rieties to meet consumer and processor de-
mands. During the past few years identifica-
tion of superior germ plasm has made pos-
sible the release of a number of improved
crop varieties through the Department of
Agronomy’s plant breeding and evaluation
program. Included were two grain sorghum
restorer lines which are parents of three hy-
brids (Colorado 585, Colorado 604, Colo-
rado 606) and a silage corn hybrid (Colo-
rado 400S).

As a result of cooperative regional and
national studies conducted in many areas of
the state, 14 new crop varieties have been
released and recommended for production
because of their superior yield, quality, and
other agronomic characteristics. They in-
clude wheat (Scout, Warrior, Lancer,
Gaines, Crim), barley (Wocus), oats (Rus-
sell), dry beans (Idaho 114), alfalfa (Uinta
and Cody), and grasses (Jose tall wheat-
grass, Oahe intermediate wheatgrass, Luna
pubescent wheatgrass, and Latar orchard-
grass).

In addition, a new corn variety, two new
wheat varieties, and a new millet variety
were released in 1967 for production in the
state in 1968. Phillips 67, a new synthetic
corn variety adapted to dryland conditions
in northeast Colorado, combines the desir-
able characteristics of hybrids with those of
open pollinated varieties. This variety has
been shown to yield 11 percent more than
Phillips County Yellow Dent, an open pol-
linated variety, and nearly as well as the

12

best hybrids tested in the area. It has a more
dependable year-to-year performance than
hybrids, yielding better than hybrids in un-
favorable growing seasons and nearly as well
as hybrids in favorable years. Its seed is less
expensive since the grower can save seed
for future planting as is done with open pol-
linated varieties. Dr. D.W. Crumpacker pro-
duced this variety by combining, as a syn-
thetic, six out of 125 lines previously de-
veloped by the Experiment Station from
Phillips County Yellow Dent during the
period 1958-63.

Two new varieties of hard red winter
wheat (Trader and Trapper) are being re-
leased jointly by the Colorado and Nebraska
Experiment Stations for production in 1968.
These varieties are high yielding, stem-rust
resistant, and have excellent milling and
baking quality. These lines, developed in Ne-
braska, have been intensively investigated
under Eastern Colorado conditions by Dr.
B. C. Curtis. They are as good as Warrior
in yield and quality and also have the ad-
vantage of being resistant to stem rust which
periodically reduces yields.

A selection of a foxtail type millet devel-
oped by David Deschamps, a farmer in east-
ern Colorado, has been purified and eval-
uated by G. O. Hinze. This section matures
much earlier than, and is superior in yield to,
other varieties now grown. This variety,
named Wray, was recommended for produc-
tion in 1968. Seed supplies have been in-
creased and seed stocks will be maintained
for release through certified seed production
channels.




Fresh Meat Color

A problem frequently encountered in mar-
keting prepackaged meat is that it turns
brown. This makes it unacceptable to the
consumer, which in turn results in consider-
able economic loss to both the retail mer-
chant and the homemaker.

It has also been found that this brown
pigment, metmyoglobin, catalayzes oxidation
of the unsaturated fatty acids in meats. This
results in off flavors in the cooked product.
In addition, there is evidence that the oxidiz-
ing fat may speed destruction of the heme
pigments, which include both the red and
brown pigments, causing further discolora-
tion.

The addition of a commercial antioxidant
to meat protects the flavor and in addition
appears to protect the color. Work by Dr.

Grass-Alfalfa

Pasture studies conducted by the Range
Science Department at the Eastern Colorado
Range Station have proved conclusively the
following benefits of including alfalfa in mix-
tures with both cool and warm season grasses
when seeding high-plains ranges:

Intermediate wheatgrass-alfalfa pastures
produced an average of 51 percent more for-
age, had 67 percent greater carrying capac-
ity when spring drouths were not a problem,
and gave 21 pounds greater seasonal gain
per head than did intermediate wheatgrass
pastures without alfalfa.
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Barbara Greene, of the Department of Food
Science and Nutrition, is concerned with
comparing loss of heme pigment with de-
gree of oxidation. Although this work is in
its initial stages, there is evidence that such
a relation exists, since samples containing
an antioxidant also contained more total pig-
ment.

Methods of measuring myoglobin are also
being tested. Myoglobin is the primary mus-
cle pigment, although hemoglobin is also
present in simall quantities. There is evidence
that hemoglobin and myoglobin may react
differently in meat. Therefore, the propor-
tions of the two pigments present in the mus-
cle may have an important bearing on the re-
tention of color in meat.

Mixtures

Beef production averaged 25.5 pounds per
acre for intermediate wheatgrass pastures,
44.4 pounds for intermediate wheatgrass-
alfalfa pastures, and 38.5 pounds for native
range on comparable sandy soil.

Intermediate wheatgrass, used as the cool-
season grass, had high seedling vigor which
produced quick stands and was the preferred
forage species in early season. However, it
proved susceptible to spring drouths and had
little grazing resistance.

Warm season grasses (blue grama, side-




oats grama, and sand lovegrass) seeded with
alfalfa produced 93 percent more forage in
1965 than similar blocks without alfalfa.

Heifers grazing these stands spent from two
to three times as long on those blocks with
alfalfa as on the blocks of pure grass.

Guided Acoustic Waves

The nature of echoes produced when an
acoustic pulse strikes an elastic object is sig-
nificant in the development of several fields
such as mine and submarine detection and
non-destructive testing. The echo structure
can be quite complicated for even the simp-
lest elastic configuration, such as solid
spheres and cylinders. To understand the
nature of these echoes, a systematic search
must be undertaken to separate echoes aris-
ing from different parts of the elastic “tar-
get.”

The acoustics group in the Department of
Physics, under the direction of Professors
Ralph R. Goodman and Samuel W. Marshall,
has developed both a theoretical technique
and an experimental method of separating
certain important components of the total
echo.

The most recent contribution of the acous-
tics group is the discovery of a method to
separate a class of echoes arising from what
are called circumferential waves. This class
of acoustic waves was shown to exist by a
mathematical analysis and it was shown that
it is possible to create a type of acoustic
wave which travels along the surface of a
target. As the wave travels, it radiates acous-
tic energy into its surroundings, giving rise
to a part of the echo. The special nature of
the way these waves travel on the surface
made it necessary to devise a method of cre-
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ating them without exciting other types of
waves. Experimentally it was then found
that this is possible if the acoustic wave
strikes the target at special angles and in
special areas of the target’s surface. This
method has been applied primarily to cyl-
inders. The presence of the circumferential
waves is detected by a sensitive acoustic re-
ceiver. Experiments are carried out in a
tank nine feet in diameter, filled with ap-
proximately five feet of water. The acoustic
sources, targets, and receivers are all im-
mersed.

Recently, one type of circumferential wave
has been observed to go around a solid alum-
inum cylinder as many as thirteen times. The
oscilloscope photograph of the echoes from
this wave shows each pulse representing the
echo produced by one circumnavigation of
the wave. From these photographs the speed
and rate of radiation of acoustic energy can
be measured. These results are then com-
pared with the theoretically calculated prop-
erties of these waves for verification of the
theory. The type of circumferential wave
studied is analogous to an important type of
seismic wave observed after earthquakes,
known to geophysicists as a Rayleigh wave.

The work described above is sponsored by
the Office of Naval Research. It has led to
other projects at Colorado State University,
such as laser-produced acoustic signals.




Leaf Analysis

The leaf analysis method for determining
nutrient needs of Colorado fruit trees is now
feasible because of a nine-year Department
of Horticulture study by Dr. Ewell Rogers
at the Western Slope Branch Station. (Rec-
ommendations based on leaf analysis re-
search conducted in other parts of the coun-
try are not applicable to Colorado orchards).

Dr. Roger’s study involved years of sur-
veying growers’ practices, including rates
and kinds of various fertilizer applications
on experimental orchards and subsequent
correlation with yields and fruit quality. An-
alysis of this sort is complicated by the- fact

that fertilizer applications to fruit trees fre-
quently do not produce yield and quality dif-
ferences until some years later.

A 1967 leaf analysis survey taken from
420 fruit trees in orchards of 53 growers re-
vealed that 77 percent of the trees were de-
ficient in zinc, 57 percent in iron, 10 per-
cent in manganese, and 4 percent in potas-
sium. Apples, pears, cherries, and prunes
were among the fruits surveyed. Since 1957,
over 11,000 leaf samples have been analyzed
chemically to develop methods of interpreta-
tion necessary to make analysis helpful to
the grower.

Man-Machine Systems

Within the concept of man and machine
working together (Manned Missions) to
solve problems and achieve goals, it is nec-
essary to consider man as a sub-system or
component part of the total system. The
problems of this relationship between man
and machine are being investigated by CSU’s
Mechanical Engineering Department.

Machines function in predictable pre-de-
termined ways. Man’s performance, on the
other hand, is limited by his physiological
and mental condition and capacity. More-
over, man has proved to be an unreliable
judge of his own capacity, often exerting
himself to the point of critical exhaustion in
an heroic spirit.

To analyze manned missions, computer
programs based on modern network theory
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have been developed. These programs can
determine whether total systems (a 20-man
astronaut team for example) can accomplish
a given goal, and redesign the system to
meet new problems.

Some method of measuring man’s capac-
ity to perform physical tasks was required.
Experiments were initiated, and it was de-
termined that a man’s physical work output
is directly proportional to his rate of heart
beat. This makes it possible to keep a con-
tinual record of each crew member so that
his reserve of work capacity can be counted
as part of the entire system’s operation.

Experiments are now being conducted to
find a similar measurement of man’s capac-
ity to do mental chores.




A variety of prickly poppy, found in Colorade as a weed, has new value as a medicine.
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National Speech and Hearing Survey

Since 1965 the Department of Hearing
and Speech Science has been developing a
method to survey a sampling of school-age
children in the United States. The survey
method is designed to provide an estimate of
the prevalence of speech and hearing disor-
ders in public school children in grades 1-12.

A stratified national sample of 40,000
subjects was drawn from a modified sam-
pling frame of over 40,000,000 school chil-
dren enrolied in public schools throughout
the United States. This sample will serve as
the population to be surveyed.

Six 27-foot-long mobile units, with four
survey team members assigned to each, will
travel in predetermined regions of the
United States to collect speech and hearing
behavior data on the 40,000 subjects located
in the sample schools. A total of 135 school
districts will be surveyed. In addition to the

24 survey team members working in the
field, seven members of the central office
staff are located at CSU. Dr. Forrest M. Hull
is project director and Dr. Roy J. Timmons
is the research coordinator.

At present one survey team is screening
22 sample school districts in seven Rocky
Mountain states. Collection of data on the
sample of 40,000 subjects will begin in Oc-
tober, 1968.

All data are stored and analyzed by the
statistical laboratories at CSU.

It is anticipated that results of the sur-
vey, which is supported by the U. S. Office
of Education, will yield prevalence figures
useful in planning professional training pro-
grams, as well as services for speech and
hearing handicapped school children in the
nation.

Native Plants as a Source of Medicinals

The prickly poppy, a two- to four-foot
thorny plant with large white blossoms,
grows as a noxious weed along the Front
Range of the Colorado Rockies from Boul-

der to the Wyoming border, and in southern
Colorado. Dr. F. R. Stermitz, Department of
Chemistry, reports that chemical analysis of
the plant shows it contains several new alka-




loids, complex natural compounds often
found to have medicinal value. The isola-
tion, purification, and proof of molecular
structure of these interesting substances has
provided important chemical knowledge re-
garding the manner in which plants are able
to produce such compounds.

Perhaps of more importance, these new
alkaloids have been found to possess both
analgesic (pain-killing) properties and the
ability to stop variations in the rhythms of
the heartbeat. These are the first compounds
to be discovered which have both types of
medicinal action within the same substance.
The analgesic testing was done by the Na-
tional Institutes of Health in Bethesda,
Maryland; the heart activity tests were per-
formed at the University of Oregon Medical
School in Portland, Oregon. Testing has as
yet been done only in animals; whether
these results will be applicable in humans is
not known.

In addition to having been isolated from
the prickly poppy, the alkaloids have also
been synthesized in the laboratory. This has

been done in order to modify the chemical
structure of the compounds in a search for
increased physiological activity.

Of the three distinct species of prickly
poppy (the genus Argemone) which occur in
Colorado, only one contains alkaloids which
have promise of useful medicinal action. Al-
though alkaloids have been isolated from the
two prevalent species in the close neighbor-
hoods of Fort Collins and Boulder and in
southern Colorado, these alkaloids proved to
be devoid of physiological activity. It is the
somewhat more restricted species which
grows in an area from several miles north of
Fort Collins to the Wyoming border, which
contains the active compounds. Other
sources of these potentially useful alkaloids
are the poppies of Wyoming, Nevada, Ari-
zona, and Mexico, but they do not occur in
any other parts of the world. Because of the
discovery of a unique relationship of alka-
loid content with botanical class, possible
additional valuable poppy species among the
many occurring in Mexico have been pin-
pointed and await chemical analysis.

Poisonous Snakebite

Human beings have traditionally, and
with cause, been fearful of and puzzled by
the violent action of venoms from poisonous
snakes. The amount of venom injected by
these creatures is usually very small, but in
many cases the results are fatal. The effects
of a poisonous snakebite result from the
combined effects of complex protein compo-
nents present in the venom. Systematic sci-
entific study of snake venoms, emphasizing
the physiological and drug-like actions of the
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venoms, was begun about 30 to 40 years
ago. But only recently have many scientists
intensified their investigations of the chemi-
cal nature of snake venoms.

Snakebites are a serious problem in many
parts of the world. In North America, in-
cluding Mexico, 300 to 500 people die an-
nually from snakebite. In the United States
an estimated 2,000 to 3,000 individuals are
bitten each year by rattlesnakes (Crotalus)
and copperheads and water moccasins (Ag-




kistrodon), resulting in the deaths of only
about 15 persons.

In South America, annual snakebite deaths
range from 3,000 to 4,000. In southern and
southeastern Asia (excluding China) 25,000
to 35,000 succumb to snakebite each year.
Since identification of poisonous snakes is
hampered by the fact that there are about
2,000 types in a great variety of forms and
sizes, a better understanding of snake venom
action and of the cause of death would fa-
cilitate more effective treatment.

Snake venom research at CSU is done in
the Department of Biochemistry by three
postdoctoral fellows and five graduate stu-
dents under the direction of Dr. Anthony T.
Tu. Three main projects now are under in-
vestigation.

The first project, sponsored by the Na-
tional Institutes of Health, will determine the
chemical properties of snake venom toxins
responsible for necrosis and hemorrhage.
One of the most striking characteristics of
envenomation by snakes of Crotalidae
(such as rattlesnakes) and Viperidae families
is the vast amount of hemorrhage and local
tissue destruction, which in many cases is
not prevented by the use of antivenin.
Through extensive use of serum antivenin,
the death rate in the United States has been
reduced considerably. Thus, the real prob-
lem from snakebite here is tissue damage

and the possible disfunction or complete loss
of a finger, hand, arm, or other limb.

The second project, supported by the Di-
vision of Direct Health Service of Public
Health Service, concerns chemotherapy of
snake poisoning. Although antivenins are ef-
fective they are also highly specific. They
thus may in many cases be ineffective for
the bites of species widely separated in the
phylogenetic tree. Incision and suction are
used commonly in the absence of antivenin
or as emergency first aid, but the effective-
ness of this practice has been the subject of
controversy among the experts. Therefore,
Dr. Tu’s group is trying to develop an ef-
fective chemical treatment to replace both
the serum treatment and the painful prac-
tice of incision and suction.

The third project, supported by the Of-
fice of Naval Research, will determine the
chemical properties of sea snake venoms. Sea
snakes are those serpents which live in
oceans, especially along coastlines and in
estuaries. Sea snake venoms usually are
more toxic than those of terrestrial snakes—
sometimes, for instance, as much as 300
times more toxic than copperhead venom.
For this project Dr. Tu and his graduate
student, Paul M. Toom, went to Southeast
Asia and the Far East last summer and col-
lected 2,000 sea snakes. The venom obtained
from these snakes is now being character-
ized at CSU.

Predicting Campground Use

The investment of tax dollars in outdoor
recreation facilities demands that responsible
agencies have effective methods to determine
probable use of those facilities. Lack of such
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methods in the past has resulted in over-
development of facilities in some areas and
under-development in others.

One way to determine probable use of a




proposed recreation area is to compare it
with similar areas already in use. It then be-
comes necessary to know something about
the recreation requirements of the people
who are likely to use the proposed facilities.
Previous studies indicate that a variety of
recreational patterns exist within the total
population. These patterns often can be ex-
plained by such characteristics as age, occu-
pation, and income of persons in the total
population. Some recreation sites tend to at-
tract larger numbers of local users than
users from outside the area, while the con-
verse can be found in other sites. The physi-
cal characteristics of the sites, their location
relative to other similar sites or to major
recreation areas, and their distance from

major highways are factors which will affect
amount of use they will receive.

This Department of Recreation and Wa-
tershed Resources study is analyzing the re-
lationship of these factors with recreation
visits. Results are organized to permit use
of data processing techniques to provide
planners with an objective method of pre-
dicting, with a high degree of confidence, the
amount of recreation use to be expected at
potential recreation areas.

This study is a continuation and refine-
ment of one initiated during the summer of
1966. Data were obtained during the sum-
mer of 1967 on the kinds and amount of use
found in selected campgrounds administered
by the Bureau of Land Management in
western Colorado and southeastern Utah.

Project Blackout

Today’s trend in electrical power system
design is toward interconnection of the en-
tire continental United States. The growth
of power systems has been and is so rapid
that this interconnection should be realized
within the next decade. The consolidation of
smaller power networks into a vast system
has many advantages. For example, power
can be shared across time zones to power
systems at a peak load from other systems
which already have passed their peak de-
mand period.

Customer service reliability is increased
since power from some outside region can
be made available to a region which has
suffered a power failure. The amount of re-
serve generating capacity necessary to han-

dle forced outages also is reduced as system
size increases.

Interconnection also has its disadvan-
tages. System faults are no longer localized
effects. They can spread in a complex pat-
tern and cause a chain reaction throughout
part or all of the interconnected systems.
Since large networks are so complex, the
effect of faults can neither be anticipated
nor corrected before breakdown and loss of
electrical service occurs. The human mind
cannot react fast enough nor with enough
comprehension to operate or control such a
system. Presently, the solution of the stabil-
ity problem requires approximately three
hours of computer time and represents only
60-90 seconds of real time. This period for




solution-finding must be reduced drastically
to permit proper corrective procedures to be
carried out before breakdown.

The present research in CSU’s Depart-
ment of Electrical Engineering is directed
toward development of a mathematical
model which is appropriate for use in con-
junction with the digital computer. The
mathematical model should minimize com-
puter facilities required and maximize speed
with which the diagnostic and corrective in-
formation is obtained.

Specifically, this research involves the
study and solution of a large number of si-
multaneous algebraic and/or differential
equations by digital computations. As a di-
rect consequence of this study, an examina-
tion of the desired input information for
most effective digital processing is being car-
ried out. Also, the formulation and process-
ing of the system of differential equations to
obtain stability criteria is a primary objec-
tive. The solution to these problems will
help to improve system reliability and pre-
vent major blackouts.

Psittacosis Infections in Cattle and Sheep

Diseases of newborn animals are common
but not well understood. During the past
two years, the Department of Microbiology
has made a concerted effort to identify viral
and other infectious agents as possible causes
of disease in newborn calves. These studies
led to the identification of several disease
entities of Colorado sheep and cattle, all
caused by a group of specific infectious or-
ganisms, classified as psittacosis agents.

These agents have been known for sev-
eral decades as a capricious cause of dis-
ease in birds as well as parrot fever and
other diseases of man. The importance of
these agents as pathogens in sheep and cat-
tle became clearly evident only during re-
cent years. The psittacosis agents, compris-
ing a large number of antigenically related
microorganisms, are of a peculiar nature.
They may have had bacterial ancestors, but
they grow and replicate now only in living
animal cells, thereby causing disease. The
same techniques for studying viruses are em-
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ployed to study psittacosis agents.

In several herds calves afflicted with en-
teric disease were examined. Psittacosis
agents were isolated from intestinal tracts of
a high proportion of these calves. When
healthy experimental calves were inocu-
lated with a representative isolate they be-
came sick and died.

These agents also infect cows. In pregnant
cows, psittacosis agents have a predilection
for infecting the placenta and the develop-
ing fetus, which leads frequently to abortion.
This disease condition, called epizootic bo-
vine abortion, has occurred in California and
other western states. A potentially danger-
ous infectious disease of cattle was also iden-
tified in Colorado, for the first time. Similar
intestinal infections and psittacosis-induced
abortions can also occur in sheep.

Some calves experimentally given the psit-
tacosis agent had severe inflammation of the
joints, a condition called arthritis or poly-
arthritis. Earlier studies showed that a spe-




cific form of polyarthritis in sheep is caused
by psittacosis agents. This disease is wide-
spread in nearly all sheep-raising countries
and the causative agent also was identified
during the past two years as a cause of poly-
arthritis epizootics in Colorado sheep.

The research work documenting psittaco-
sis agents as inducing arthritis in animals is
acknowledged as one of the most significant
recent advances in studies on infectious arth-
ritis. The knowledge gained from investiga-
tions of psittacosis-induced arthritis in ani-

Radiation Effects on

The news media have in recent times re-
ported an abnormally high incidence of lung
cancer in uranium miners. The resulting high
degree of concern about radiation exposures
of uranium miners by the U. S. Congress and
several federal agencies is a new phenome-
non. The problem itself, however, has ex-
isted for many years. Under a research con-
tract with the U. S. Atomic Energy Commis-
sion, CSU has been investigating the sources
of exposures in mines and methods of con-
trolling and evaluating the exposures of in-
dividual miners.

The noble gas radon is produced by the
radioactive decay of the radium associated
with any uranium-bearing ore body. Some of
the radon diffuses from the rock into the
mine work spaces where it may undergo fur-
ther decay to form radioactive particles.
When the contaminated air is inhaled, some
of the radioactive particles are deposited in
the bronchial tree, irradiating the cavity lin-
ing. A direct correlation between cumula-
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mals has enabled other investigators to prove
that such agents also are associated with cer-
tain forms of arthritis in man.

The CSU investigations described were pi-
oneered by Dr. J. Storz, and were made pos-
sible through close cooperation with Dr.
K. P. Altera, Dr. R. E. Pierson, Dr. J. R.
Collier and Dr. L. C. Faulkner of CSU. Re-
searchers from the University of California,
Utah State University and the Southwestern
Medical School, University of Texas, also
cooperated in phases of these studies.

Uranium Miners

tive inhalation exposure and incidence of
lung cancer has been observed.

Using a mobile laboratory at an operating
uranium mine, the graduate students study-
ing with Drs. Adrian H. Dahl and Keith J.
Schiager, Department of Radiology and Ra-
diation Biology, have measured the internal
deposits of radioactive mine aerosols. Radia-
tion exposure can be reduced by the use of
suitable respirators which are available to
uranium mining companies.

Several graduate students are conducting
studies of the correlation between the physi-
cal characteristics of the mine atmosphere
and the amount of deposit in the respiratory
tract. Methods of routine monitoring of
exposures to individual miners are being de-
veloped and tested. Because of the complex-
ity of the problem and the economic im-
portance of uranium mining to this region, a
continuing program is predicted for this
three-year-old study.




Ruminant Glucneogenesis

Sheep and cattle are both susceptible to
ketosis, a disease associated with the termi-
nation of pregnancy that is somewhat analo-
gous to diabetes mellitus in humans. How-
ever, while diabetes is due to an inability to
use carbohydrate that is present, the develop-
ment of ketosis is due to a lack of carbohyd-

rate formation in the body. We are invesu-
gating the factors that control and limit car-
bohydrate formation during various stages of
gestation in sheep, goats, and cattle.
Increasing our knowledge of why an ani-
mal develops ketosis will increase our abil-
ity to institute effective preventive measures.

Seeding Survival and Development

Factors affecting re-establishment of trees
on cutover or burned forest areas are being
studied in a regional research project among
forest scientists in six Western states. The
CSU Department of Forest and Wood Sci-
ences, a participant in this program, has been
concerned primarily with investigation of
field survival of planted tree seedlings.

Lodgepole and ponderosa pine seedlings
grown from different seed sources and plant-
ed in different locations before transplanting
are being observed in a continuing study
which started in 1962. Measurements of top
and root growth as affected by environmen-
tal conditions help evaluate seedling vigor
and success of planting.

Root growth obviously is an important
factor in the establishment of tree seedlings,
but little is known about root development
during the months immediately after seed-
lings are planted. Such studies have been
discouraged by the time-consuming and
often tedious work of excavating and sketch-
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ing the roots of even small trees. The time
required to sketch root systems was reduced
by about one-half by a technique developed
by Lester Pinkerton in a study just com-
pleted under the direction of Dr. C. W. Bar-
ney. They blueprint the entire root system
to show vertical distribution; it still is nec-
essary to sketch the horizontal spread of
roots as the seedling is dug out.

Their study shows that roots of recently
planted lodgepole and ponderosa pines usu-
ally are seriously constricted by the plant-
ing hole and fail to develop the long lateral
roots characteristic of natural seedlings. Nat-
ural seedlings also develop deep penetrating
“sinker” roots along the laterals, but
“sinker” roots of planted seedlings, if they
develop at all, usually originate within the
disturbed soil of the planting hole.

Determining whether the apparent abnor-
malities of the root systems of planted seed-
lings will affect survival and establishment
will be the objective of continuing research.




Sex Lures in Insect Control

With increasing frequency entomologists
are investigating potential sex, food, and
ovipositional lures of insects to attract and
manipulate populations of economic species.
Sporadic control of aphids by ladybird
beetles is well known, but there is still the
problem of artifically inducing predators
into infested fields in sufficient numbers to
overwhelm insect pests.

Research by Dr. R. G. Simpson and Lon-
nie Sower, a graduate student, has been di-
rected toward reducing the need for insecti-
cides by using an attractive substance to in-
crease predatory insect populations in se-
lected areas. The attractant in this case is a
sex lure—an odor secreted by one sex to at-
tract the other. This odor is produced only
by individuals ready for mating. Sex lures
are probably the most potent physiological
substances known; in some cases it requires
only a few hundred molecules to stimulate
the male. Fach insect species tends to have
its own distinctive odor.

The females of two predator beetles (Col-
lops bipunctatus and C. vittatus) were found
to secrete a sex lure from glands on the
thorax and abdomen which can be turned

inside out, similar to the pocket on a pair of
trousers. Chemical extracts isolated from the
glands of females of the two species were
found not to be species specific; that is, the
sex lure from a female of one species elicited
premating responses from males of the other
species.

Extracts from the females of C. bipuncta-
tus stored for thirty-two days at —23.3° C
continued to induce premating responses
from the males. Minute glass rods rubbed
on the female glands to obtain the natural
lure elicited responses from males somewhat
better than extracted lures. Clipping various
numbers of segments from the antennae and
exposing the beetle either to a female or
the extracted lure showed that the male an-
tennae act as a ‘“nose” for the beetles; no
premating response by males was observed
when three or fewer segments remained, but
increasingly more response was noted as four
or more segments were left intact.

Purification of the crude extracts and field
testing remain to be accomplished to learn
whether manipulations of large populations
will be possible.

Soil Mites and Their Role in Nature

In recent years interest has been gene-
rated in the study of free-living mites of the
soil because of their contribution to the
biomass, their importance in the energy flow
within the soil, their role in the bioecology,
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and their relationships with various soil
flora.

A population of half a million micro-
arthropods is found in forest floors with
humus, fewer in drier soils or sod. Mites ac-




Studies of insect reaction to sex lures will lead to better control of insect pests.




The soil mite (shawn here magnified 125 times) is a mixed blessing to both man and beast.
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count for 83 percent of the population in
such circumstances.

The Oribatid or “beetle” mites are par-
ticularly important among the worldwide
microarthropods that inhabit the first one to
five inches of the soil (litter, duff, and humus
layers). They function as indicators of con-
ditions in the microhabitat, as important
agents in the ecological succession of their
earthly community, and as primary reducers
of organic matter in the formation of humus.

Oribatid mites also act as agents for trans-
mission of certain tapeworms which infect
livestock. In Russia 40 species of these mites
are known as intermediate hosts of tape-
worms; only about a dozen species are im-
plicated in the United States. These mites
swallow the intermediate stage of the tape-
worms and then crawl on the grass stems and
leaves above the sod, where they in turn are
eaten by cattle and sheep and thus pass on
the tapeworm.

Research by Dr. T. A. Woolley of the
Department of Zoology includes identifica-

tion of these mites and investigations of their
biology. He had determined many new spe-
cies found in the soils of Colorado taken
from the alpine regions to the grassy plains.
One kind that reduces woody material to
humus is the box mite. It bores into twigs
and pine needles, feeding as it goes. Like
the termite, it depends on a bacterial organ-
ism in its digestive tract for the breakdown
of cellulose in its food. Another of these
beetle mites is an inhabitant of the litter and
an expert in camouflage. The shed skins of
the immature forms are carried on the backs
of succeeding stages.

Much is yet to be learned about these
microdenizens of the earth’s surface and the
details of their roles in the ecology of the
soil. This research has taken Dr. Woolley to
Europe on two occasions and is directed to-
ward the classification and biology of many
unknown species, as well as an understand-
ing of their important roles in the formation
of humus.

Studies in Atmospheric Dynamics

Current CSU studies in large-scale atmos-
pheric dynamics seek answers to physical
and mathematical questions about circula-
tion of the Earth’s atmosphere.

This is an extremely complex undertak-
ing for several reasons:

First, we cannot consider the atmosphere
as if it existed only by itself, like a mantle
around the Earth, influenced only by the ac-
tion and reaction of its own parts. Unfor-
tunately for the researcher, outside energy
sources also influence the atmosphere. One
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major outside energy source is solar heat-
ing; another is heating from land masses
which vary widely in their ability to absorb,
hold and release heat.

Second, mathematical models of atmos-
pheric interactions can be made only in ap-
proximate terms. This is somewhat like pic-
turing the “average” American family only
in approximate terms of income, number of
children, and so on.

In the case of the Earth’s atmosphere,
however, a compromise must be made: the




approximation must be general enough to be
widely applied, yet specific enough to be
meaningful. Great care is needed in making
these approximations, since they later will be
used in numerical computations which are,
themselves, subject to considerable compli-
cation. At every step, these mathematical
models of the Earth’s atmosphere must be
checked if final results are to be meaningful.

If the atmosphere is represented in two
dimensions—a horizontal slice of the tropo-
sphere, as it is in most weather maps—we
can arrive at exact solutions of the mechan-
ical energy exchange between the mean flow
and any single wave. But real conditions in-
clude more than one wave, and so no exact
solution is possible. Thus, to deal with real
conditions, even in two dimensions, we are
forced to adopt numerical predictions.

Now, add to these conditions the fact that
the atmosphere is not really two-dimensional
but three-dimensional, that potential energy
often is released by overturning of the at-
mosphere or “inversion,” and that outside
energy sources influence the precariously
balanced state of the energy exchange proc-
ess. Representing the Earth’s atmosphere by
a mathematical model then becomes con-
siderably more involved.

Yet, such a model seems, at present, to be
the best approach to the problem. The con-
tinuing search for procedures that will make
these numerical predictions meaningful has
led to the establishment of some satisfactory
computing procedures. We have designed
and are carrying out experiments to solve
these physical and mathematical problems.

Trout Microhabitat

Avid fishermen think they know where
fish live in a stream. Based simply on where
they have caught fish previously, they say
that “this is a good fishing hole” or “this
is a poor fishing hole.”

It is, however, more difficult to be sci-
entific about the judgment of where the fish
are. The Colorado Cooperative Fishery Unit
is conducting a series of projects to measure
precisely the areas in which fish live—their
microhabitat. The research thus far has been
conducted by graduate research assistants M.,
Gary Wickham and Richard Baldes, under
the direction of Dr. Robert E. Vincent. A
fellowship from the Sport Fishery Research
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Foundation has provided partial financial
support.

Research thus far shows that, in a small
stream, trout spend 95 percent of the time
in an area amounting to only 15 percent to
the total stream. Within this 15 percent area
is a “focal point” that represents only 3 per-
cent of the total stream area utilized by the
fish. Fish movements away from this focal
point are characteristically short in time (6
percent) but relatively large in area (25 per-
cent of available stream area).

A major environmental feature controll-
ing microhabitat is water velocity. To allow
more accurate measurement of the relation-




ship between water velocity and microhabi-
tat, a flume six feet wide and 80 feet long
was constructed on the Pingree Park Cam-
pus. Water flows can be held constant or
duplicated at any level up to eight cubic feet
per second (cfs). Objects placed in the flume
create various water conditions. Constant
temperature measurement, water level re-
cording, and a direct-reading velocity meter
permit accurate duplication and measure-
ment of environmental conditions.

In this study, both Brown and Brook trout
were introduced into the flume and per-
mitted to select a focal point area. At a low
flow of 1.3 cfs, the water velocity at the focal
point selected was 0.4 feet per second. At a

high flow of 7.0 cfs, the velocity at the focal
point was 0.6 feet per second. Flume areas
with a velocity above 0.7 feet per second
were utilized only for movement up, down,
or across the stream. An area of less than
three square feet was not used, even when
the velocity was suitable.

The study shows that fish spend a large
portion of their time in a small section of the
stream bottom, and this section has a water
velocity of between 0.4 and 0.7 feet per sec-
ond. To save energy, a fish spends much of
the time in the focal point, which must be
near an area of fast velocity into which it
can make quick movements for food.

Turkey Boning

A new technique with practical commer-
cial application has been developed for re-
moving turkey meat from the bone. A study
was designed to evaluate a ‘“hot-boning”
technique for processing and boning turkey
meat one hour after slaughter. The one-oper-
ation process eliminates many steps now nec-
essary in cold boning, including evisceration,
chilling, freezing, and thawing of the entire
carcass.

Comparison of the two methods indicates
that hot boning will save a considerable
amount of time and money in processing
meat for turkey rolls and other turkey meat
products. Labor required for the hot boning
technique was significantly less than that for
cold boning (total cost—18 cents per bird,
compared with 39.6 cents per bird for cold
boning). The hot boning method did not sig-
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nificantly affect either tenderness or yield
of the uncooked bird, or carcass loss.

Further studies on edible yield of turkey
parts from frozen carcasses indicated that
the breast and thighs account for approxi-
mately 57 percent of the total carcass weight
and 65 percent of the total edible meat. The
neck, a portion which generally is consid-
ered to yield a small amount of meat since
it accounts for only 4.5 percent of the total
carcass, yielded 40 to 60 percent edible meat
and about 4 percent of the total carcass meat.

Total meat yield did not reflect the dis-
tribution of meat in the separate parts of the
turkey. The yield of meat from the prime
cuts (the breast and thigh) is the most im-
portant consideration in purchasing turkey
carcasses for further processing.
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New ways to pre-determine man's physical capabilities are developed and tested in the laboratory ot CSU.
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potassium on the retention time of radiocesium in the rat.
Federation Proc. 26:307.

Knox, Kirvin, A. L. Black and Max Kleiber. Some kinetic
characteristics of rumen short-chain fatty acids as meas-
ured by the isotope dilution method. J. Dairy Sci. 50:1716.

Marchello, J. A., D. A. Cramer and L. G. Miller. Effects
of ambient temperature on certain ovine fat characteristics.
J. Animal Sci. 26:294.

Matsushima, J. K. Melengestrol acetate, a boon to heifer
feeding. The Record Stockman, Annual Edition, Magazine
Section, January.

Matsushima, J. K, Urea, a power packed cattle feed. Over
the Feed Bunk, Annual Edition. Colorado Cattle Feeders’
Association.

Matsushima, J. K. and R. L. Montgomery. Thick and thin
flaked corn for beef cattle. Colo. Farm and Home Re-
search, Colo. Exp. Sta., Vol. 17, No. 2, winter.

Matsushima, J. K. and Norris J. Stenquist. Reconstituted,
ensiled and flaked corn for cattle. J. Animal Sci. 26(4).

Matsushima, J. K., B. A. Weichenthal and M. A. Heeney.
Melengestrol acetate for beef cattle. Colo. Farm and Home
Research, Colo. Exp. Sta. 17 (2) winter.

Miller, L. G. and D, A. Cramer, The metabolism of different
triglycerides in the sheep. Proc. West. Sec. Am. Soc. An.
Sci. 18:165.

Miller, L. G. and D. A. Cramer, Fatty acid and radioactive
composition of lipids from the gastro-intestinal tract of
sheep. Proc. West Sec. Am. Soc. An. Sci. 18:171.

Nielson, W. C., G. M. Ward, D. W. Wilson and Tipton
Tyler. Use of fallout radionuclides as digestibility and in-
dicators. J. Animal Sci. 26:926.

Phillips, R. W. and K. L. Knox. Physiopathologic changes in
body water pools and metabolic rates in newborn calves
with enteric diseases. Proc. 18th World Veterinary Congr.
1:260.

Richardson, G. L., D. A. Cramer and H. H. Stonaker. Meat
from bulls—how does it compare. Colo. Farm and Home
Research, Colo. Exp. Sta. 17(2) winter.

Soderquist, H. G. and K. L. Knox. Temperature-energy rela-
tionships in fattening lambs. J. Animal Sci. 26:930.

Tyler, Tipton, G. M. Ward and J. H. Wilson. Relationships
of major cations in rumen fluid of cattle fed pelieted al-
falfa and alfalfa hay rations. Federation Proc. 26:631.

Ward, Gerald M,, J. E. Johnson and T. R, Tyler, The rela-




tionship of potassium as determined by K to moisture
and fat in ground beef. J. Animal Sci. 26:298-301.

Ward, G. M., James E. Johnson and Lyle Sasser. Transfer
coefficients of 137Cs to milk from cows fed on pasture,
dry-lot and green-cut alfalfa. J. Dairy Sci. 50: 1092-1096.

Ward, G. M., J. E. Johnson and D. W. Wilson. Food chain
transfer of 137Cs from troposphere to man. Fifth Annual
Report to the U. S. A_E. C. January 15.

Ward, G. M. and J. H. Wilson. Review of low-roughage feed-
ing experiments with dairy cattle. Feedstuffs 39:33.

Wilson, D, W. and G. M. Ward. A prediction model for
transfer of fallout 137Cs from the atmosphere to plants.
Proc. International Congress of Environmental Radiation
Protection Connected with Pacific Uses of Nuclear Energy.
Toulousse, France.

Wilson, D. W. and G. M. Ward. Transfer of fallout Man-
ganese-54 from feed to milk. J. Dairy Sci. 50:592.

Wilson, D. W., G. M. Ward and J. E, Johnson. Fallout
cesium-137: direct aerial transfer as an important source
of foliar contamination. Radiation Biology 7:313.

Wilson, J. H., G. M. Ward, D. W. Wilson, T. R. Beanink and
T. R. Tyler. Relationship between ion concentrations in
rumen fluid. J. Dairy Sci. 50:980.

Department of Entomology

Bersry, R. E. and R. G. Simpson. Flight activities of the green
peach aphid (Myzus persicae (Sulz.)), a natural vector of
potato leafroll virus in Colorado. Colo. Agr. Exp. Sta.
Tech. Bul. 92.

Simpson, R. G. and S. J. Clark. Effects of flaming to control
the alfalfa weevil in Colorado. Proc. Fourth Annl. Symp.
Thermal Agric. Jan. 1967.

Schafer, E. W., R. L. Starr, D, J. Cunningham, and T. J.
Decino. Substituted phenyl N-methylcarbamates as tempo-
rary immobilizing agents for birds. Jour. Ag. Food Chem.
15(2):287-289.

Johnsen, R. E. Preliminary studies of mosquito resistance to
insecticides in the Philippines. Mosquito News. 27:22-26.

Johnsen, R, E. and R. I. Starr. Ultrasonic extraction of in-
secticides in soil. Comparison of extraction methods and
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solvent systems over three time intervals. Jour. Econ. Ent.
60:1679-1682.

Starr, R. I. and R. E. Johnsen. A simplified procedure for
clearing elec'ron capture detectors of the concentric tube
design. The Analyst. 92:657.

Johnsen, R. E. Ultrasonic extraction of insecticides from soil
(Abst). Ent. Soc. Amer. Bul. 13:192.

Department of Horticulture

Ells, J. E. Canning Crops Notes, winter, 1967.
Ells, J. E. Canning Crops Notes, spring, 1967.

Ells, J. E. Variety trials of processing tomatoes. Gen. Ser.
No. 849.

Goldsberry, K. L. Light transmission of refinished fiberglass.
Colo. Flower Grower's Bul. 202.

Hanan, J. J. Experiments with controlled atmosphere storage
of carnations. Proc. Amer. Soc. Hort. Sci. 90:370-376.

Hanan, J. J. A solar integrator for greenhouse use. Colo.
Flower Grower's Bul. 203.

Hanan, J. J. Water utilization in greenhouses: alternatives
for arid regions. Proc. 3d Annual Water Resources Con-
ference.

Hanan, J. J. and F. D, Jasper. Water utilization by carnations.
Colo. Flower Grower's Bul. 204.

Holley, W. D. Inert media to replace soil. Colo. Flower
Grower’s Bul. 203.

Holley, W. D. Response of carnation to three concentrations
of COz. Colo. Flower Grower's Bul. 201.

Holley, W. D. and Le-hong Cheng. Harvesting and handling
immature carnations. Proc. Amer. Soc. Hort. Sci. 90:377-
383.

O’Rourke, F. L. S. The present status of the Carpathian wal-
nuts in North America. Trees Magazine 27 (4): 21-22.

Workman, Milton and James Twomey. The influence of oxy-
gen concentration during storage on seed potato respiratory
metabolism and on field performances. Proc. Amer. Soc.
Hort. Sci. 90:268-274.




Department of Poultry Science

Ahmad, M. M., R. E. Moreng and H. D. Muller. Breed re-
sponses in body temperatures to elevated environmental
temperature and ascorbic acid. Poultry Sci. 46: 6-15.

Arends, L. G., E. W. Kienholz and C. F. Nockels. Growth
stimulation of sodium nitrate for Bronze turkeys. Poultry
Sci. 46: 1228.

Arends, L. G., D. L. Miller and S. L. Balloun. Calcium re-
quirement of the turkey breeder hen. Poultry Sci. 46: 727-
730.

Herrick, R. B., M. Sherman and T. R. Batra, The effect of
the insect chemosterilent apholate on the reproductive per-
formance of Leghorn hens. Poultry Sci. 46: 1045-1050.

Kienholz, E. W, and M. L. Jones. The effect of brewers’ dried
grains upon reproductive performance of chicken and
turkey hens. Poultry Sci. 46: 1280.

Miller, B. F. Calcium and phosphorus in the diet of Coturnix
quail. Poultry Sci. 46: 686-692.

Miller, B. F. Turkey carcass size and meat yield. Poultry Sci.
46: 1294.

Moreng, R. E. Environment control and turkey meat produc-
tion. Feedstuffs 39: 68-69.

Moreng, R. E. Factors affecting growth response of turkeys
administered estradiol-17-monopalmitate. Poultry Sci. 46:
910-918.

Moreng, R. E. and E. D. Settle. The effect of oral injection
of vitamins and neomycin into newly hatched poults. Poul-
try Sci. 46: 1295,

Muller, H. D. Juvenile insult as breast blister stimulus. Poul-
try Sci. 46: 1297.

Mull_er, H. D. The avian embryo and chick as laboratory
animals. Laboratory Manual for Avian Science Courses.
CSU Press.

Nixon, D. M. and B. F. Miller. Evaluation of turkey boning
techniques. Poultry Sci. 46: 1088-1093.

Nockels, C. F. and E. W, Kienholz. Influence of vitamin A
deficiency on testes, bursa fabricius, adrenal and hemato-
critin cackerels, J. Nutr. 92; 384-388.

Pickett, L. D. and B. F. Miller. The effect of liquid nitrogen
freezing on the taste, tenderness and keeping qualities of
dressed turkey. Poultry Sci. 46: 1148-1153.
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Pickett, L. D., B. F. Miller and R. E, Moreng. The effect of
estradiol-17-monopalmitate and vitamin E on carcass qual-
ity of turkey breeder hens. Poultry Sci. 46: 1306.

Pickett, L. D., B. F. Miller and R. E. Moreng. The effect of
estradiol-17-monopalmitate and vitamin E on carcass qual-
ity of young tom turkeys. Poultry Sci. 46: 1306.

Sauer, N. G., L. S. Jensen and J. V. Shutze. The effect of
dietary furazolidone (NF-180) upon chicken egg weight.
Pouitry Sci. 46: 1316.

Schisler, D. K. and E. W. Kienholz. The effects of vitamin
D: and D: on manganese and zinc concentrations of hen
tissues. Poultry Sci. 46: 1316.

Schisler, D. K. and E. W. Kienholz. The interactions of die-
tary zinc and vitamin D in laying hens. Poultry Sci. 46:
918-924.

Sherman, M., R. B. Herrick, E. Ross and M. T. Y. Chang.
Further studies on the acute and subacute toxicity of in-
secticides to chicks. Toxicol. and Appl. Pharm. 11: 49-67.

Sterritt, G. M. and E. W. Kienholz. Chronic pump feeding of
Leghorn chicks via implanted esophageal tube. J. Appl.
Phys. 23: 71-74.

Tyler, S. A., S. Steaner and H. D. Muller. Radiation effect
on growth of the chicken X-irradiated during embryonic
development. Growth 31: 105-117.

College of Business

Barger, James. Uniformity vs flexibility: Behind the contro-
versy. National Public Accountant, April.

Barger, James. Uniformity vs flexibility: The case for uni-
formity. National Public Accountant, May.

Barger, James, Uniformity vs flexibility: The case for flexi-
bility. National Public Accountant, June.

England, G. W. Organizational goals and expected behavior
of American managers. Academy of Management Journal,
Vol. 10, No. 2, June, pp. 107-117.

England, G. W, Personal value systems of American man-
agers. Academy of Management Journal, Vol. 10, No. 1,
March, pp. 53-68.




England, G. W., Weiss, Dawis, and Lofquist. Instrumentation
for the theory of work adjustment. Research Bulletin No.
44 published by the Industrial Relations Center, University
of Minnesota, December.

Gibson, Harry L. Teaching students how to listen. Selected
Readings in Business and Office Occupations: National
Business Education Association Yearbook No. 5, pp. 81-
83. March.

Korn, William M. Typewriting and the physically handi-
capped. The Balance Sheet, Vol. XLVIII, No. 6, February,
pp. 256-58.

McCosh, R. B. Disposal of net worth from revaluation or
appraisal. New Public Accountant, May.

Oglesby, Dwayne L. Case note: Giacco vs State of Pennsyl-
vania. American Business Law Journal, Vol. 4, No. 2, Fall,
pp. 216-217.

Paranka, Stephen, and Donald Mulvihill. Price policies and
practices. John Wiley and Sons, Inc.

Pafty, C. Robert, F. C. Carter, and H. L. Vredenburg. A pro-
file of the sign industry. Sign and Display Industry, Vol. 4,
No. 11, November, pp. 13-15.

Reiff, Wallace W. Programmed instruction as a public rela-
tions device. Mountain States Banker, December.

Vredenburg, H. L., C. R. Patty, and F, C. Carter. A histori-
cal, economic, and statistical study of the electrical sign
industry. Published by The National Electric Sign Associa-
tion, March, 126 pages, 5062 B225.

Department of Agricultural Engineering

Corey, A, T. Do mulches conserve water? Am. Rose Annual,
Am. Rose Soc., Columbus, Ohio.

Evaus, Norman A. (editor). A global review of measures to
reduce seepage from canals. International Commission on
Irrigation and Drainage, April.

Evans, Norman A. Irrigation water management. Proc. Four
States Irrigation Council, 16th Annual Meeting, U. S. Bu-
reau of Reclamation, Jan.

Laliberte, G. E., and R. H. Brooks. Hydraulic properties of
disturbed soil materials affected by bulk density. Agron.
Abstracts 1966, p. 50, presented at 30th Soil Science
Society of America Meeting, Aug.

36

Laliberte, G. E., snd A. T. Corey. Hydraulic properties of
disturbed and undisturbed earth materials. STP 417, Per-
meability and Capillarity of Soils, Am. Soc. Test. Mat.

McWhorter, D. B., and A. T. Corey. Similitude for flow of
two fluids in porous media. Pre-Symposium Vol. 1 Proc.,
paper No. 18, p. 136, June 1967 for the International
Hydrology Symposium in Fort Collins, Colo., Sept.

Reddell, Donald L. Distribution of groundwater recharge.
Colo. St. Univ., Dept. Ag. Eng., AER66-67DLR9, June.

Department of Atmospheric Science

Baer, F., and R. L. King. A general computational form for
a class of nonlinear systems incorporating both spectral and
finite difference approximations. Colo. St. Univ., Dept.
Atm. Sci., Atm. Sci. Paper No. 108. Report to National
Science Foundation under Grant No. GA-761, Feb.

Corin, M. L. Lecture demonstrations with an analog com-
puter. J. of Chemical Education, Vol. 43, Nov., p. 579.

Corin, M. L., and Norton Glossman. The adsorption of argon
on anatase at low relative pressures. J. of Colloid and
Interface Science, Vol. 23, Feb., pp. 237-242.

Foltz, Harry P, Prediction of clear air turbulence. Colo. St.
Univ., Dept. Atm. Sci., Atm. Sci. Paper No. 106. Report
to National Environmental Satellite Center, Environmental
Science Services Administration under Grant No. WBG-
59, Jan.

Foltz, Harry P., and E. R. Reiter. The prediction of clear-air
turbulence over mountainous terrain. Presented to the
American Institute of Aeronautics and Astronautics, 5th
Aerospace Sciences Meeting, Paper No. 67-184, New
York, N.Y., Jan.

Grant, Lewis O., and Paul W. Mielke. A randomized cloud
seeding experiment at Climax, Colorado, 1960-65. Proc.
of the Weather Modification Section, Fifth Berkeley Sym-
posium on Mathematical Statistics and Probability, Berke-
ley, Calif., Dec.

Hindman, Edward E. Snow crystal and ice nuclei concentra-
tions in orographic snowfall. Colo. St. Univ., Dept. Atm.
Sct., Atm. Sci. Paper No. 109. Report to National Science
Foundation under Grant No. GP 17969, Sept.

Hindman, Edward E., and Robert Rinker. Continuous snow-
fall replicator. J. of Applied Met., Vol. 6, No. 1, Feb.,
pp. 126-133.




Mahiman, J. D. Further studies on atmospheric general cir-
culation and transport of radioactive debris. Colo. St.
Univ., Dept. Atm. Sci., Atm. Sci. Paper No. 110. Work
completed under Atomic Encrgy Commission Contract No.
AT(11-1)-1340, June.

Mahlman, J. D. Remote and in situ temperature measure-
ments of land and water surfaces. J. of Applied Met., April.

Reiter, E. R., M. E. Glasser, and J. D. Mahiman. The role of
the tropopausc in stratospheric-tropospheric exchange
processes. Colo. St. Univ., Dept. Atm. Sci., Atm. Sci.
Paper No. 107. Report to U.S. Atomic Energy Commission
under Contract No. AT(11-1)-1340, Jan.

Reiter, E. R., and H. P. Foltz. The prediction of clear-air
turbulence over mountainous terrain. Presented to the Am.
Institute of Acronautics and Astronautics, Sth Aerospace
Sciences Meeting, Paper No. 67-184, New York, N.Y.,
Jan.

Reiter, E. R. Meteorological conditions at the Fort St. Vrain
Nuclear Generating Station. June. This paper supercedes
one entitled “Meterological site investigation: Fort St.
Vrain Nuclear Generating Station,” appearing in Fort St.
Vrain Nuclear Generating Station, Preliminary Safety An-
alysis Report, Vol. I, Aug., pp. 2.9-1—2.9-25.

Department of Civil Engineering

Arya, S. P, ., and E. J. Plate. Experiments in a thermally
stratified boundary layer: A program. Colorado State Uni-
versity. Dept. Civil Engr., Research Memo. No. 9. Report
to US. Army under Grant No. DA-AMC-28-043-65-
G20, March.

Barnes, A. H. Comparison of computed and observed flood
routing in a circular cross-section. Pre-symposium Vol. 1.
Proc. Paper No. 16 p. 121, June. For the International
Hydrology Symposium in Fort Collins, Colorado. Septem-
ber 1967.

Bell, Frederick C. Estimating design floods from extreme
rainfall (with special reference to small watersheds in west-
ern U. S. A)) Colorado State University. Dept. Civil Engr.
CER67-68FCBS. Report to Bureau of Land Management,
U. 8. Dept. of the Interior under Contract No. 14-11-0008-
0590-62. June.

Bell, F. C. An alternative physical approach to watershed
analysis and streamflow estimation. Pre-symposium Vol.

1 Proc., Paper No. 12, p 86, June. For the International
Hydrology Symposium in Fort Collins, Colorado. Septem-
ber.

Binder, G. Potential fluctuations generated by turbulence on
a small wire. Pre-Congress Vol. II. Paper No. B29 p. 249,
June. For Twelfth JAHR Congress, Fort Collins, Colo-
rado. September.

Cermak, J. E, Comments on fluid flow and heat transfer near
stagnation regions. Presented to U. S. Army Materiel Com-
mand, CRREL, Hanover, N. H. August.

Cermak, J. E., V. Sandborn, E. Plate, R. Meroney, G. Binder,
H. Chuang and S. Ito. Stimulation of atmospheric motion
by wind tunncl flows. Colorado State University, Dept.
Civil Engr. CER66JEC-VAS-EJP-RNM-GJB-HC-S117.
Report to U. S. Army Materiel Command under Grant No.
DA-AMC-28-043-65-G20. May.

Chamberlain, A. R, Weather and climate modification. Pre-
sented to Senate Commerce Committee, February 1966.

Chamberlain, A. R. Weather and climate modification. Pre-
sented to Senate Committee on Interior and Insular Affairs.
March 1966.

Dickinson, W. T. Accuracy of discharge determinations. Col-
orado State University, Dept. of Civil Engr. Hydrology
Paper No. 20. June.

Dickinson, W. T. An error for a single discharge measure-
ment. Pre-symposium Vol. 1. Proc. Paper No. 32, p. 244,
June. For the International Hydrology Symposium in Fort
Collins, Colorado. September.

Dickinson, W, T. Errors in discharge estimates on mountain
streams. Pre-symposium Vol. 1. Proc. Paper No. 71, p.
573. June. For the International Hydrology Symposium in
Fort Collins, Colorado. September.

Downer, R, N,, N. M. Siddigui and V. Yevijevich. Applica-
tion of runs to hydrologic droughts. Pre-symposium Vol.
1. Proc. Paper No. 63, p. 496. June. For the International
Hydrology Symposium in Fort Collins, Colorado. Sep-
tember.

Duke, H, Ground water in the high plains of eastern Colo-
rado. Colorado State University, Dept. of Civil Engr.
CER 66-67HD47 and Colorado State University Exp. Sta.
GSP852. June.

Fead, J. W. N., J. R. Goodman and M. D. Vanderbilt. Pro-
ceedings of the eighth annual bridge engineering confer-
ence. Presented at the Eighth Annual Bridge Engineering
Conference. Colorado State University, March.

Filmer, R. W. and V. Yevjevich. Bibliography and discus~

sion of flow measurement by salt-dilution and salt-velocity
techniques. (Turbulent diffusion of soluble tracers). Colo-
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rado State University, Dept. of Civil Engr. CER66-
67RWF-VMY23. Report to U. S. Bureau of Reclamation
under Contract No. D-293. November.

Filmer, R. W. and V. Yevjevich. The use of tracers in making
accurate discharge measurement in pipelines. Colorado
State University, Dept. of Civil Engr. CERG66RWF-
VMY38. Report to U. S. Bureau of Reclamation under
Contract No. D-293. October.

Filmer, R. W. and V. Yevjevich. Experimental results of dye
diffusion in large pipelines. Pre-Congress Vol. IV Proc.
Paper No. D13, p. 115. June. For Twelfth IAHR Con-
gress, Fort Collins, Colorado. September.

Gorove, A. and J. E. Cermak. Dynamic response of pres-
sure transmission lines to pulse input. Colorado State Uni-
versity. Dept. of Civil Engr. CER66-67AG-JECS51. Re-
port to U. S. Army Materiel Command under Grant No.
DA-AMC-28-043-65-G20. June,

Hiemstra, L. and B, M. Reich. Engincering judgment and
small area flood peaks. Colorado State University, Dept.
of Civil Engr. Hydrology Paper No. 19. April.

Jeng, R. I. and V. Yevjevich. Stochastic properties of lake
outflows. Colorado State University, Dept. Civil Engr.
Hydrology Paper No. 14, August.

Kesic, D. M. Diffusion of heat from an instantaneous point
source in a turbulent boundary layer. Colorado State Uni-
versity. Dept. of Civil Engr. CER66-67DK45. Report to
U. S. Army Materiel Command under Grant No. DA-
AMC-28-943-65-G20. December.

Kibler, D. F. and V., Yevjevich. Effects of sampling interval,
periodicity, dependence and skewness on extreme values.
Pre-symposium Vol. 1. Proc. Paper No. 67, p. 537. June.
For the International Hydrology Symposium in Fort Col-
lins, Colorado. September.

Koehler, S. B. Turbulent diffusion in a stably stratified boun-
dary layer. Colorado State University, Dept. of Civil Engr.
CER66-67SBK41. Report to U. S. Public Health Service
under Grant No. AP-000911(01-06). March.

Kung, R. J. and J. E. Cermak. Low speed anemometers. Col-
orado State University, Dept. of Civil Engr. CER66-
67RJKA49. Report to U. S. Army Materiel Command under
Grant No. DA-AMC-28-043-65-G20. June.

Kunkle, S. H. and J. R. Meiman. Water quality of mountain
watersheds. Colorado State University, Dept. of Civil Engr.
Hydrology Paper No. 21. June.

Kuo, Y. Y. and L. V. Baldwin. The formation of elliptical
wakes. J. Fluid Mech. Vol. 27, Part 2, pp. 353-360.

Longenbaugh, R. A. and M. W. Bittinger. Discussion of Col-
orado’s ground water problems. Colorado State University,

Dept. of Civil Engr. CER66-67TRAL-MWB35. Report to
Senate Committee on Water, Colorado State Capitol Bldg.
February.

Markovic, R. D. Review of recent trends in the analysis of
the development of river networks. Colorado State Uni-
versity, Dept. of Civil Engr. CER66-67RDMY. Report to
National Science Foundation. August.

Markovic, R. D. Statistical evaluation of weather modifica-
tion: Target two-sample run method. Colorado State Uni-
versity, Dep*. of Civil Engr. CER66-67RDMS57. June.

Markovic, R. D. Discriminating the change in means of hyd-
rologic variables. Pre-symposium Vol. 1. Proc. Paper No.
72, p. 581. June. For the International Hydrology Sympo-
sium in Fort Collins, Colorado. September.

Markovic, R. D. A method for statistical evaluation of weath-
er modification at the river flow control level. Pre-sympo-
sium Vol. 1. Proc. Paper No. 80, p. 641. June. For the
International Hydrology Symposium in Fort Collins. Sep-
tember 1967.

Pinkayan, S. Solution of the unsteady free surface flow in a
storm drain by the method of characteristics. Colorado
State University, Dept. of Civil Engr. CER665SP29. Re-
port to U. S. Bureau of Public Roads under Contract No.
CPR-11-3584. September.

Plate, E. J. Diffusion from a ground level line source into the
disturbed boundary layer far downstream from a fence. Int.
J. Heat Mass Transfer, Vol. 10, pp. 181-194.

Plate, E. J. Spectral analysis of sand waves by Carl Nordin
and J. Algert. Discussion published in Proc. ASCE J. of
the Hydraulics Division. May.

Plate, E. J. The effect of axial velocity fluctuations on the
response of a helical flow meter. Pre-Congress Vol. 1I
Proc., Paper No. B33, June, for Twelfth JAHR Congress,
Fort Collins, Colo. September.

Poreh, M., Y. G. Tsuei and J. E. Cermak. Investigation of a
turbulent wall jet. J. Applied Mech., Paper No. 67-APM-
100, 34 (E, 2). June.

Quimpo, Rafael G. Stochastic model of daily river flow se-
quences. Colorado State University, Dept. Civil Eng., Hy-
drology Paper No. 18. February.

Quimpo, Rafael G., and Vujica Yevjevich. Stochastic de-
scription of daily river flows. Pre-Symposium Vol. 1 Proc.,
Paper No. 38, p. 290, June. For the International Hydrol-
ogy Symposium in Fort Collins, Colo. September.

Reich, Brian M., and Lourens A, V., Hiemstra. Purpose and
performance of peak predictions. Pre-Symposium Vol. 1
Proc., Paper No. 70, p. 565, June. For the International
Hydrology Symposium in Fort Collins, Colo. September.
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Rodriquez, 1., and Vujica Yevjevich. Sunspots and hydrologic
time series. Pre-Symposium Vol. 1 Proc., Paper No. 58, p.
451, June. For the International Hydrology Symposium in
Fort Collins, Colo. September.

Roper, Alan T., Verne R. Schneider and Hsiech Wen Shen.
Analytical approach to local scour. Pre-Congress Vol. IIT
Proc., Paper No. Ci8. June. For Twelfth JAHR Congress,
Fort Collins, Colo. September.

Ruff, James. Pressure fluctuations downstream from valves.
Colorado State University, Dept. Civil Eng.,, CERG66-
67JFRS3. Report to Bechtel Corp. June.

Ruff, James, and M. M. Skinner. Results of the testing of a
12-inch, stainless steel, two-stage, deep-well, turbine pump.
Colorado State University, Dept. Civil Eng.,, CER66-
67JFR-MMS50. Report to Bechtel Corp. June.

Sandborn, Virgil A., and C. L. Finn. Operating and mainte-
nance manual for Colorado State University hot-wire ane-
mometer, Colorado State University, Dept. Civil Eng.,
CER66-67VAS-CLF16.

Sandborn, Virgil A. Resistance temperature transducers. Col-
<‘)/radso State University, Dept. Civil Eng.,, CER66-67-
AS28.

Shen, H. W. The effect of Crater Lake snow slide on the pro-
posed bridge west of Jackson, Wyoming. Colorado State
University, Dept. Civil Eng., CER66-67THWS46. Report
to the Bridge Division of the Wyoming State Highway
Dept. March.

Shen, H. W. Some hydraulic considerations on bridge design.
Proc. Bridge Conf., Colorado State University. March.

Simons, D. B. The effect of water-resources development on
rivers and river systems. Proc. International Conf. on Wa-
ter for Peace, Washington, D.C. May.

Skinner, M. M., and J. Paul Tullis, Results of the testing of a
12-inch ball valve and a 12-inch butterfly valve with a
downstream expansion. Colorado State University, Dept.
Civil Eng., CER66-67TMMS-JPT26. Report to Santa Clara
Flood Control District, San Jose, Calif. January.

Toderovic, Petar and Vujica Yevievich. A particular stochas-
tic process as applied to hydrology. Pre-Symposium Vol.
1 Proc., Paper No. 39, p. 298, June. For the International
Hydrology Symposium, Fort Collins, Colo. September.

Todpmyic, Petar and Z. Todorovic. Contribution to the tracer
kinetics theory. 1.A.S.H., XI* Annee, No. 1, pp. 111-124.

Todol:ovic, Petar. Statistical sets of random structure. Appli-
cationes Mathematicae, Polska Academy of Scien., VIII.

Todorovic, Petar. A stochastic process of monotonous sam-
ple functions. Mathematical and Physical Societe of Re-
public of Serbia, Vol. VII
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Tullis, J. Paul, and Maurice L. Albertson. Fluctuation of
pressure in conduit expansions by Hunter Rouse and Viadi-
mir Jezdinsky. Discussion published in Proc. ASCE J.
Hydraulic Division. May.

Ward, J. C. Turbulent flow in porous media-digest. ASCE
Trans., Vol. 131, pp. 664-666.

Yevijevich, Vujica, and Raymond 1. Jeng. Effects of incon-
sistency and non-homogeneity on hydrologic time series.
Pre-Symposium Col. 1 Proc., Paper No. 58, p. 451, June.
For the International Hydrology Symposium in Fort Col-
lins, Colo. September.

Yevievich, Vujica, and Walter G. Knisel, Jr. The statistical
measure of hydrologic time series. Pre-Symposium Vol. 1
Proc., Paper No. 40, p. 306, June. For the International
Hydrology Symposium in Fort Collins, Colo. September.

Theses:

Goodman, James R. Layered wood systems with inter-layer
slip. Ph.D. dissertation, University of California, Berkeley,
Calif. March.

Plate, E. J. Ein Beitrag zur Berechnung von Austaus chvor-
gangen in der durch eine Wand gestorten bodennahen
Luftschicht. Ph.D. dissertation, Dept. Civil Eng., Tech-
nische Hochschule Stuttgart, Stuttgart, Germany.

Tullis, J, Paul. Free surface effects on the drag of a hemis-
phere on a boundary in velocity gradient flow. Ph.D. dis-
sertation, Utah State University.

Department of Electrical Engineering

Arnold, K. W. Vacuum breakdown phenomena at 1 million
volts; a postscript. Proc. Second International Conf. on the
Insulation of High Voltages in Vacuum. September.

Beal, J. C. Microwave power measurements by use of the
Hall effect in indium arsenide. U.R.S.I. Spring Meeting to
Comm. January.

Reed, M. B, Application of Laplace transform. International
Textbook Co., 1966.

Stoudinger, A. The application of Kirchhoffs’ third and fourth
Jaws to ladder network analysis. Proc. of the IEE. July.

Wilmsen, C. W., W. H. Hartwig, and G. L. Neely. Tunnel-
ing between silicon and a metal separated by a thin insula-
tor. Bull. of the Am. Physical Soc., I, 740, 1966.



Department of Mechanical Engineering

Emery, A. F., and F. W. Smith. Some basic properties of
penny-shaped cracks. Mathematika, Dec.

Fehr, Timothy D. Electric propulsion for lunar missions. Col-
orado State University, Dept. of Mech. Eng., MER66-
67WRMS. Report No. 2, Space Propulsion Program, En-
ergy Conversion Program, under National Aeronautics and
Space Administration Grant No. NGR06-002-032, Nov.

Free, B. A., and W. R. Mickelsen. Comparative performance
of thrusters for solar electric spacecraft. AIAA Paper No.
67-86, Jan.

Mickelsen, William R. Advanced electric propulsion research.
Colorado State University, Dept. Mech. Eng., MERG66-
67WRM1 Report No. 1, Space Propulsion Program, En-
ergy Conversion Program, under National Aeronautics and
Space Administration Grant No. NGR06-002-032, July.

Mickelsen, Willimn R. Combustion of aluminum. Colorado
State University, Dept. Mech. Eng., MER66-67WRM?7,
Report No. 4, Space Propulsion Program, Energy Con-
version Program, under National Aeronautics and Space
Administration Grant No. NGR06-002-032, March,

Mickelsen, William R. Advanced electric propulsion. Colo-
rado State University, Dept. Mech. Eng., MERG66-
67WRMS. Report No. 5, Space Propulsion Program, En-
ergy Conversion Program, under National Aeronautics and
Space Administration Grant No. NGR06-002-032, June.

Smith, F. W. Stress intensity factors for a semi-elliptical sur-
face flow. Structural Development Research Memorandum
No. 17, The Boeing Company, Aug.

Thesis:

Edwards, Harry W. The adsorption of methanol vapor on
silver iodide. Ph.D. Dissertation, University of Arizona.

Department of Fishery and Wildlife Biology

Anderson, D. R., and F. A. Glover. Effects of water manipu-
lation on waterfowl production and habitat. Trans. No.
Am. Wildl. & Nat. Res. Conf. 32: 292-300.

Anderson, R. B, and W. H. Everhart. Concentrations of
DDT in landlocked salmon (Salmo salar) at Sebago Lake,
Maine. Trans. Amer. Fish. Soc., 95(2): 160-164.

Bennett, G. L. Yellowstone bruins. Colo. Outdoors 16(3):
32-34,

Braun, C. E. The future of public hunting. Colo. Outdoors
16(6): 13-14.

Braun, C. E. and W. B, Willers. The helminth and protozoan
parasites of North American grouse (Family: Tetraonidue):
A checklist. Avian Diseases 11(2): 170-187.

Braun, C. E. and G. E. Rogers. Determination of age and sex
of the southern white-tailed ptarmigan. Outdoor Facts,
Colo. Dept. Game, Fish and Parks, No. 54: 3pp.

Braun, C. E. and G. E. Rogers. Ecology of the white-tailed
ptarmigan in Colorado: A preliminary report. Colo. Field
Ornith. 2: 6-9.

Decker, E, The biologist and conservation education. Proc.
Calif.-Nevada Section, Wildlife Society, Anaheim.

Dietz, D. R., and R. D. Curnow. How reliable is a forage
analysis? J. Range Mgmt. 19(6): 374-376.

Everhart, W. H. The Penobscot River: Atlantic salmon resto-
ration: key to a model river. Maine Atlantic Sea Run Sal-
mon Commission. 22 pp.

Gilbert, D. L. and D. R. Smith. Field wildlife studies in Colo-
rado. W175 manual. Colorado State University Printing
Serv. 102 pp.

Gilbert, D. L. Proc. of third annual short course in game and
fish management. Colorado State University. 92 pp.

Gilbert, D. L. A short course for game and fish commission-
ers. Trans. No. Am. Wildl. and Nat. Res. Conf. 32:
174-1717.

Giunta, B, C. Let’s go winter camping. Colo. Outdoor 16(1):
8-10.

Glover, F. A., F. W, Whicker and R. D. Curnow. Distribution
of mallards from the Columbia Basin region as indicated by
the presence of Zinc-65 in birds shot by hunters in the
Pacific and Central Flyways. Colo. Coop. Wildlife Res.
Unit, Colorado State University. Final progress report for
period ending 31 May, 36 pp. (AEC AT (1101) 1514).

Glover, F. A. Pesticides vs. wildlife. Colo. Qutdoors 16(1):
18-21.

Glover, F. A. Wildlife research. Colo. Outdoors 16(3): 26-29.

Glover, F. A. and V., G, Bames, Jr. A literature review on
black bear populations and activities. National Park Serv.
and Colo. Coop. Wildl. Res. Unit June. 34 pp.

Glover, F. A. and O. E. Bray. Population characteristics and
activities of black bears in Yellowstone National Park.




Colo. Coop. Wildl. Res. Unit, Colorado State University.
Final report submitted to National Park Service, June.
199 pp.

Hagen, H. K. History of American fishing. Rand McNally
Classroom Library, 64 pp.

Hegen, H. K. How pure are the purists? Westways Magazine
59: 20-21.

Hibbs, L. D. Colorado’s mountain goats. Colo. Qutdoors
16(5): 16-19.

Jester, D. B. A new crawfish of the genus Orconectes from
New Mexico (Decapoda, Astacidae). The Am. Midland
Naturalist Vol. 77, No. 2 April, pp. 518-524.

Jewell, S. R. Pesticides, deer and you. Colo. Outdoors
pp. 10-15.

Mooty, J. J. A thing called habitat. Colo. Outdoors 16(6):
10-12.

Morrow, T. L., and F. A. Glover. Determining time of death
in mallards. Colo. Coop. Wildl. Res. Unit, Colorado State
University. 42 pp.

Nagy, J. G. and R. T. Tengerdy. Antibacterial action of
essential oils of artemisia as an ecological factor—I. Anti-
bacterial action of the volatile oils of artemisia tridentata
and artemisia nova on aerobic bacteria. Applied Micro-
biology 15(4): 819-821.

Parker, H, D. Jr. How to hunt deer. Colo. Outdoors 16(5):
4-7.

Rogers, G. E. and C. E. Braun. Ptarmigan. Colo. Outdoors
16(4): 22-28.

Ryder, R. A. Distribution, migration and mortality of the
white-faced ibis (Plegadis chihi) in North America. Bird-
Banding 38: 257-277.

Ryder, R. A. Migration and movements of gulls color-marked
in Colorado. Colo. Field Ornithologist 2: 16-20.

Smith, Dwight R. Effects of cattle grazing on a ponderosa
pine-bunchgrass range in Colorado. USDA Tech. Bull. No.
1371, 60 pp.

Steinhoff, H. W. Wildlife population dynamics. pp 40-49.
IN: Gilbert, D. L. Proc. of Third Annual Short Course in
g;me and Fish Management. Colorado State University

Pp.

Steinhoff, H. W. Statistics and wildlife management. pp. 72-
74. IN: Gilbert, D. Proc. of Third Annual Short Course
in Game and Fish Mgmt. Colorado State University 92 pp.

'l
L

Stone, Mike, The new breed. Colo. Qutdoors 16(5): 42-45.

Swanson, G. A. What the universities expect from the unit
program. Conf. on Coop. Fishery Unit Prog., Kansas City,
Mo. Sept. 15-16, 1966. U. S. Fish and Wildlife Serv.
pp. 10-15.

Swanson, G. A. and E. Waldbauer. Public hunting opportuni-
ties in New York State. Trans. No. Am. Wild. Nat. Res.
Conf. 32: 89-95.

Tengerdy, R, P., J. G. Nagy and B. Martin. Quantitative
measurement of bacterial growth by reduction of tetrazo-
lium salts. Applied Microbiology 15(4): 954-955.

Wager, J. V. K. Colorado’s beauties and beasts. Colo. Out-
doors 16(5): 26-31. September-October.

Theses and dissertations:

Anderson, D. R. Effects of water manipulation on waterfowl
production and habitat. M.S. June 60 pp.

Argyle, R. L. Thermal dispersion in lotic waters of Yellow-
stone National Park. M.S. June 122 pp.

Bray, O. E. A population study of black bears in Yellowstone
National Park. M.S. June 97 pp.

Barnes, V. G., Jr. Activities of black bears in Yellowstone
National Park. M.S. June 116 pp.

Heaton, L. H. Tissue residue and oral safety of Furazolidone
to four species of trout. M.S. June 51 pp.

Jones, W, E. Benthos as related to water temperature, Fire-
hole River, Wyo. M.S. June 193 pp.

Kinnear, B. S, Fishes and fish habitats in Black Canyon of
the Gunnison Nat’l Monument. M.S. March 45 pp.

Kochman, Edward E. An evaluation of private trout hatch-
eries in Colorado. M.S. March 77 pp.

Lawson, A. P., Jr. Ecology of feral goats and feral pigs of
Mona Island, Puerto Rico. M.S. June 62 pp.

Prosser, N. S. Gabion-log stream improvements. M.S. June
77 pp.

Smith, L. D. Aquatic vegetation and angler success. M.S.
March.

Tuneberg, L. D. Stream orientation of longnose suckers.
M.S. March 41 pp.

Walters, C. J. Distribution and production of midge (Tendi-
pedidae) in an Alpine lake. MS June 74 pp.




Department of Forest and Wood Sciences

Bodig, J. and H. E. Troxell. Working stresses for mechani-
cally rated Englemann spruce. Colorado State Forest Ser-
vice and Wood Utilization Laboratory. Colorado State
University. Agr. Exp. Sta. Gen. Ser. 847 33 pp.

Fechner, G. H. and R. W. Funsch. Germination of blue
spruce and ponderosa pine pollen after eleven years of
storage at 0° to 4°C. Silvae Genetica 15(5-6): 164-166.

Frayer, W. E. and G. M. Furnival. Area change estimates
from sampling with partial replacement. Forest Sci. 13(1):
72-71.

Frayer, W. E. A systematic bias in the interpretation of CFI
results. Northeastern For. Exp. Sta. Res. Note 60.

Huey, B. M. Colorado forest products directory. State Forest
Service, Extension Service and Experiment Station, Colo-
rado State University. 67 pp.

Mogren, E. W. Height growth in relation to crown size in
juvenile lodgepole pine. College of Forestry and Natural
Resources Research Note No. 17. Colorado State Uni-
versity. 2 pp.

Theses and dissertations:

Goers, Fredrick A. Concepts of optimum rotation timing.
M.S. March.

Mount, P. R. Present and future consumption of particle-
board in Denver, Ph.D. June.

Sukwong, S. Growth and development of coniferous wind-
breaks in northeastern Colorado. M.S. March.

Department of Range Science

Caok, C. M., L. A. Stoddart and P. L. Sims, Effects of sea-
son, spacing and intensity of seeding on the development
of foothill range grass stands. Utah Agr. Exp. Sta. Bull.
467.73 pp.

Dahl, B. E,, A. C, Everson, J. J. Norris and E. H. Denham.
Grass-alfalfa mixtures for grazing in eastern Colorado.
Bull. 529-S, Agr. Exp. Sta., Colorado State University

25 pp.

Dahl, B. E. and J. J. Norris. Effects of grazing management
systems on sandhill rangeland (a statement of objectives).
Progress Report PR 205. Apr. Exp. Sta., Colorado State
University 2 pp.

Dahl, B. E. and J. J. Norris. Twelve year summary of grazing
intensity on native sandhill ranges. Progress Report PR
207. Colorado State University 2 pp.

Dahl, B. E. and J. J. Norris. Fertilizer as a possible means of
renovating intermediate wheatgrass grown in sandy soil.
Progress Report PR 206, Agr. Exp. Sta., Colorado State
University 2 pp.

Denham, A. H., F. C. Daugherty and B. E. Dahl. Grain and
protein supplementation on short grass summer range
1965-1966. Progress Report PR 241. Agr. Exp. Sta. Colo-
rado State University. 2 pp.

Denham, A. A. and F. C. Daugherty. Sorghum silage and
sorghum pasture for wintering steer calves. Progress Re-
port PR 242. Agr. Exp. Sta., Colorado State University.
2 pp.

Everson, A. C. and B. E. Dahl. Grass variety grazing trials.
Colo. Agr. Exp. Sta. Progress Report PR 233.

Gartner, F. R. Microclimate, vegetation and soils along a
vertical gradient on Elk Mountain, Wyoming. Ph.D. Dis-
sertation Univ. Wyoming. 162 pp.

Hansen, R. M. Pocket gopher digging behavior in rocky
soils. Colo. Agr. Exp. Sta. Progress Report PR 232, 2 pp.

Marquiss, R. W. and J. J. Norris., Management of seeded
ranges. Progress Report PR 229. Agr. Exp. Sta., Colo-
rado State University. 2 pp.

Marquiss, R. W. and J. J. Norris. Dry land pasture grasses
and alfalfa for the San Juan Basin. Progress Report PR
230. Colo. Agr. Exp. Sta., Colorado State University. 2 pp.

Marquiss, R. W. and J. J. Norris. Management and improve-
ment of gambel oakbrush ranges. Progress Report PR 231,
Agr. Exp. Sta., Colorado State University. 2 pp.

VanDyne, G. M. and W. G. Vogel. Relation of Selaginella
densa to site, grazing and climate. Ecology 48:438-444.

Vaughan, T. A. Food habits of the northern pocket gopher
on shortgrass prairie. Amer. Midland Naturalist 7:176-
189.

Theses and dissertations.

Sparks, D. R, Diet of black-tailed jackrabbits on sandhill
rangeland in Colorado. M.S. June.

Welch, T. G. Carbohydrate reserves of sandreedgrass under
different grazing intensities. M.S. June.




Department of Recreation and Watershed Resources

Davis, K. P., J. R. Meiman, D. J. Obee, D. A. Poole, W. L.
Reavley and G. A. Selke. Report of the Magruder corridor
review committee. U. S. Department of Agriculture. 58 pp.

Dils, R. E. New Zealand: A laboratory in watershed hydrol-
ogy and management. Journal of Soil and Water Conserva-
tion 22(3): 104-106. May-June.

Dils, R. E. Summary of instrumentation and techniques. Ses-
sion In: International Symposium on Forest Hydrology
edited by W. E. Sopper and H. W. Lull. Pergamon Press.
813 pp. (pp. 779-784).

Goodell, B. C. Watershed treatment effects on evapotrans-
piration. IN: International Symposium on Forest Hydrol-
ogy edited by W. E. Sopper and H. W. Lull. Pergamon
Press, 813 pp. (pp. 477-482).

Lyen, R. E. Ruts mean ruin. Colo. Outdoors 16(5): 20-21.

May, R. F, and W. D, Striffler. Watershed aspects of stabili-
zation and restoration of strip-mined areas. pp. 663-67.
IN: International Symposium on Forest Hydrology edited
by Sepper and Lull. Pergamon Press. 841 pp.

Meiman, J. R. and S, H. Kunkle. Land treatment and water
quality control. Journal of Soil and Water Conservation
22(2): 67-70. March-April.

Meiman, J. R. and S. H. Kunkle. Land treatment and water
quality control. IN: Proc., 21st Annual Meet., Soil Consv.
Soc. of Am. Aug. 14-17, 1966 pp. 166-172.

Meiman, J. R. and C. W. Slaughter. Long-chain alcohol sup-
pression of snow evaporation. ASCE Jour. of Hydraulics
Div. Vol. 93 (hy 6) pp. 271-279.

Rine, Alec. Diamonds in the snow. Colo. Outdoors 16(2):
12-14.

Sheng, T. C. Landslide classification and studies of Taiwan.
Forestry Series No. 10, Chinese-American Joint Commis-
sion on Rural Reconstruction. 95 pp (Result of M.S. thesis,
Watershed Management).

Striffler, W. D. Restoration of open-cast coal sites in Great

Britain. Jour. of Soil and Water Conservation 22(3):
[ ‘ 101-103. (May-June).

Theses and dissertations

i Brechtel, H. M. Chemical totalizer of radiation. M.S.
(March).

Bucklew, C. F. Refuse collection and disposal for land man-
agers. M.S. (June).

Heede, B. M. Gully development and control in the Rocky
Mountains of Colorado. Ph.D. (June).

Kennedy, J. A. Cache ]a Poudre Colorado's natural scenic
river. M.S. (March).

Kunkle, S. H. Water quality of a mountain watershed in
Colorado. M.S. (Feb.).

Saunders, R. D. Campground prediction model. M.S. (June).

Wetterberg, G. B. Self-guided auto tour location. M.S. (June).

Department of Food Science and Nutrition

Harrill, L. and E. D. Gifford. Effect of vitamin E arginine in
methionine on free amino acids and lipids in selected rat
tissues. Journal of Nutrition, 89: 247, (July, 1966).

Theses and dissertations:
Chang, 1. H. Relation of diet to bone constituents. M.S.
Chuwang, A. Ascorbic acid and color of vegetables. M.S.

Riley, D. R. Amino acids and xanthine oxidase. M.S.

Department of Biochemistry

Squire, P. G., P. Moser, and C. T. O'Konski. Electric polari-
zation in proteins—dielectric dispersion and Kerr effect
studies of isoionic bovine serum albumin. J. Phys. Chem.
70:744.

Squire, P. G. Computer methods of analyzing sedimentation
equilibrium data. Am. Chem. Soc. Mtg. (Div. of Colloid
and Surface Chem.), New York, September.

Azari, P. and R. F. Baugh. A simple and rapid procedure
for Ereparation of large quantities of pure ovotransferrin.
Arch. Biochem. and Biophys. 110:138.




Martin, J. L. and L. M. Cummins. Are selenociptine and
selenomethionine synthesized in vive from sodium selenite
in mammals? Biochemistry 6:3162.

Martin, J. L. and J. A. Lee. The absence of selenocystine and
selenomethionine in the hydralysate of protein isolated
from astragalus bisulcatus. Fed. Pro. 26(2):476.

Tengerdy, R. P. Quantitative determination of antibody by
fluorescence polarization. J, Lab. of Clin. Med. 70:707.

Department of Botany and Plant Pathology

Altman, Jack and Merrill Ross. Plant pathogens as a possible
factor in unexpected preplant herbicide damage in sugar-
beets. Pl. Dis. Rptr. Vol. 51, No. 2 (February) pp. 87-88.

Andersan, Donald and Ralph Baker. Disease development in
inert media. Colo. Flow. Grow. Bull. 210:5.

Baker, R., and C. L. Maurer. Interaction of major factors
influencing severity of bean root rot. Phytopath. 57:802.

Baker, Ralph, C. L. Maurer, and R. A. Maurer. Ecology of
plant pathogens in soil. VII. Mathematical Models and
Inoculum Density. Phytopath. 57(7):662-665.

Dickens, L. E. and Jack Altman. Melting out disease in turf-
grass. Pamphlet, Coop. Ext. Srv., Colorado State Uni-
versity.

Evans, J. O. and Sharon Dodson. An electrophoretic study
of cytoplasmic leaf proteins of flowering and vegetative
cocklebur (Xanthium pennsylvanicum Wall.) plants. Pl
Physiol. (Suppl.) pp. 5-20.

Fults, J. L. Weed science—where we are and where we are
going. Colorado Weed Cont. Conf. Colorado State Uni-
versity.

Fults, J. L. Complications and dissipation of herbicides in
soil. Colorade Weed. Cont. Conf., Colorado State Uni-
versity.

Fults, J., J. May and H. Hepworth. Crabgrass control in blue-
grass lawns. Gen. Ser. No. 850, Colo. Agri. Exp. Sta.,
Colorado State University.

Harmon, C. E. Physiology of sexual reproduction in Hy-
pomyces solani f. cucurbitae. ITI. Perithecium formation
on media containing compounds involved in the shikimic
acid pathway. Phytopath. 57:1138-1140.

44

Harrison, M.D., C. H. Livingston, and R. G. Walter. Evalu-
ation of tetracloroisophalanitrile for control of potato early
blight. P1. Dis. Reptr. 51:9-11,

Heikes, P. E. and J. Fults. Colorado weed control handbook.
Colorado Agri. Ext. Service, Colorado Agri. Exp. Station,
Colorado State University.

Lindsey, Donald L. Growth of beans, tomatoes, and corn
under gnotobiotic conditions. Phytopath, 57:960-964.

Lindsey, Donald L. and Ralph Baker. Effect of certain fungi
on dwarf tomatoes grown under gnotobiotic conditions.
Phytopath. 57:1262-1263.

Livingston, C. H., M. D. Harrison, K. W. Knutson, and J. E.
Hansen. Evidence of ‘running out’ in non-certified potatoes
used for seed. P1. Dis. Reptr. 51:298-299.

Rohrbach, K. G. and N. S. Leupschen, Current research on
germination of spores of the Cytospora Peach Canker
Fungus. Prog. Rept. Proc. W. Colo. Hort. Soc. 24:75-78.

Tschabold, Edward E. and Ralph Baker. Physiology of sexual
reproduction in Hypomyces solani f. cucurbitae. IV. Influ-
ence of flavin inhibitors on perithecium formation. Phyto-
path. 57:1140-1141.

Department of Chemistry

Cook, W. B. and A. S. Howard. The essential oil of Illicium
anisatum Linn, Can. J. Chem., Vol. 44,

Cook, W. B. and A. S. Howard The sequiterpene hydra-
carbons of IHicium anisatum Linn. Can. J. Chem. Vol. 45.
2002,

Cox, W. L. and D. VanGorp. Teacher's research participa-
tion—an adventure in science. The Science Teacher. Vol.
34. No. 6.

Gardner, R. L., A. F. Kerst, D. M. Wilson, and M. G. Payne.
Beta Vulgaris L.: the characterization of three poly-
phenols isolated from the leaves. Phystochemistry. 6:417-
422,

Hapke, L. and F. M. Stein. A geometric representation of
the quasi-trigonometric functions. Mathematics Magazine,
40: No. 3.




o

Martin, J. L., D. D. Maag, and J. A. Lee. Separate clution
of selenocystine and selenomethionine by ion-exchange
technique. Anal. Biochem. 13:330.

Ronnels, J. H. and J. H. Gibson. Characteristics of low
wattage microwave induced argon plasmas in metals exita-
tion. Anal. Chem. 39:1398-1405.

Waolley, T. A. and H. G. Higgins. Xenillidae, a new family
of oribatid mites (Acari: Cryptostigmata). Journal of the
New York Entomological Society. Vol. LXXXIV No. 4:
201-221.

Theses:

Davis, J. D. Method of control of Cercospora Leaf Spot by
Atrazine.

Wickham. K. Polyphenolic compounds in sugarbeets.

Department of Economics

Lewis, J. H. The role of integration in Colorado’s field food
crop industries. Agri. Exp. Sta. Bull, March.

Seastone, D. A, and E. Lungren. An economic analysis of
State aid to school districts in Colorado. Tech. Bull. 95,
Colorado State University Agri. Exp. Sta.

Seastone, D. A. and G. Feather. The impact of taxes and
government expenditures upon the distribution of income
in Colorado, 1962. Tech. Bull. 89, Colorado State Uni-
versity Agri. Exp. Sta.

Seastone, D. A. and L. M. Hartman. Resource transfers and
economic externalities in the public sector. Proc. National
Tax Association,

Seastone, D. A. and L. M. Hartman, Regional economics
interdependencies and water use. Water Research, Edited
by Kneese and Smith, Resources for the Future, Johns
Hopkins Press.

Wykstra, R. A. Some additional evidence on the effects of
education on labor force participation. The Western Eco-
nomic Journal, Vol. IV, No. 3, Summer.

Wykstra, R. A, Postwar economic growth in Wyoming. Wy-
oming Trade Winds, June.

45

Department of Education

Cole, S. M. Relative merits of the sale or retention under lease
of public school lands in Colorado. Cooperative Research
Project No. 5-446, Office of Education, Dept. of Health,
Educ. and Welfare.

Department of English

Allen, Robert E. Our new illiterate class. Jour. Higher Educ.
Allen, Robert, Writing is a lively art. Follett Publishing Co.

Banks, Loy O. Oh, say! can you see? (short story). Reach
(Collegian literary supplement), January 10, pp. 3, 4.
Publ. by the students of Colorado State University.

Banks, Loy O. The search (short story). Maelstrom, Vol. I,
No. 3, Spring, pp. 33-40. Publ. by students and faculty of
Virginia Polytechnic Institute, Blacksburg, Virginia.

Banks, Loy O. The secret orange (short story). The Fiddle-
head, No. 71, Spring. Published by the English Department
of the University of New Brunswick, Fredericton, New
Brunswick, Canada.

Bryant, Paul T. Just in passing (poem). The Lyric, Summer.

Bryant, Paul T. By their fruits ye shall know them. Journal of
Higher Education, Vol. XXXVIII, No. 6 (June), pp. 326-
330.

Bucco, Martin. Fairy tale (poem). Colorado State Review, II
(Spring), p. 58.

Bucco, Martin. Thou shalt hold no other hand (poem). The
Colorado Quarterly, XVI (Summer), p. 70.

Crome, Nicholas L. M. Translations of contemporary Jap-
anese poetry. East West Review, Spring, Kyotl, Japan.

Crome, Nicholas L. M. Edward. Anthology, originally pub-
lished in North American Review, May.

Levine, L. C. Social criticism in Shaw and Nietzsche. The
Shaw Review, X No. 1, January, pp. 9-17.

Levine, L. C. Social justice in Israel. Retitled, Race relations
in Israel. Congress Bi-Weekly, XXXIII, No. 15, pp. 20-21,
November 21.




Levine, L. C. Contemvorary Israel: An historian’s view.
Congress Bi-Weekly, XXXIV, No. 3, pp. 19-20, Febru-
ary 6.

Levine, L. C. Small voice. Education. Friends Journal, XIII,
No. 12, (June), pp. 323-325.

Michaelson, L. W. The concert goer (fiction). North Amer.
Review, November 21.

Michaelson, L. W. Homage to E. E. Cummings and Marilyn
Monroe (poem). Roundup magazine, May.

Michaelson, L. W. Four poems in: Poets of midwest. Anthol-
ogy of poetry, published January, by Defiance College,
Defiance, Ohio. Young Publications, West Va.

Seaman, J. E. Homeric parody at the gates of Milton's hell.
Modern Language Review LXII (April).

Sorvig, Ralph W. The Hulder in Norwegian folk belief. The
Norseman, No. 3, pp. 67-70.

Streiff, Margorie C. A bibliography: The acculturation and
education of rural quad-ethnic groups. Center for Multi-
Cultural Studies and Educational Resources, Title III,
ESEA Project, Cortez, Colorado.

Streiff, Margorie C. Co-author of: An operational proposal:
The acculturation and education of rural quad-ethnic
groups. Center for Multi-Cultural Studies and Educational
Resources, Title 11T, ESEA Project, Cortez, Colorado.

Streiff, Margorie C. U.S.O.E. Title III, ESEA brochure.
Center for Multi-Cultural studies and Educational Re-
sources, Cortez, Colorado.

Taylor, J. G. Book review and essay on David Michael
Goodman’s book A Western panorama 1849-1875: The
travels, writings and influence of J. Ross Browne on the
Pacific Coast, and in Texas, Nevada, Arizona ana Baja
California, as the first Mining Commissioner and as Min-
ister to China. Published in The American West, Fall, Vol.
111, No. 4, pp. 66-67.

Todd, E. W. The Great Ameriacn Desert then and now by
W. Eugene Hollon. Review, Western Amer. Lit., Winter,
pp. 319-322.

Trimble, M. S. Development and demonstration of the effec-
tiveness of using programmed material for teaching funda-
mental tools and techniques required for English composi-
tion at the university level. Abstract, appeared in the
Library of Congress Monthly Check List, Vol. 58, No. 5,
May.

Woerner, M. C. Summer aide at Rainbow Hospital. Colorado
State Review, Winter.
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Woerner, M. C. Immigrant patient at Rainbow Hospital.
Colorado State Review, Winter.

Woerner, M. C. The road. Colorado State Review, Winter.

Wylder, D, E. Editorial. Western Amer. Lit., Winter.

Department of Geology

Johnson, R. B., T. R. West, and N. M. Smith. The use of
statistical analysis in quarry evaluation. 3rd Forum on
Geology of Industrial Minerals, April.

Johnson, R. B. The use and abuse of geophysics in highway
engineering. [9th Annual Symposium of Highway Geol-
ogy, April.

Schuum, S. A. Rates of rock creep on hillslopes in western
Colorado. Science Vol. 155, pp. 560-561, February.

Wolff, E. N. Natural resource base of the Fairbanks north
star Borough. Univ. of Alaska Publ.

Wolff, E, N. Application of trend surface analysis and ge-
ologic model building to mineralized districts in Alaska.
University of Alaska Publ.

Department of History

Berwanger, Eugene. The black law question in ante-bellum
California. Jour. of the West.

Berwanger, Eugene. Anti-Negro prejudice, the west, and
1860. Illinois College Bulletin.

Berwanger, Eugene. Indiana in the Civil War Era, 1850-
1880 by Emma Lou Thornbrough. Review, Civil War
History.

Berwanger, Eugene. Quincy (Illinois) in the Civil War by
Carl Landrum. Review, Civil War History.

Frye, B. B. The political institutions of the German Revolu-
tion 1918-1919 by Charles B. Burdick and Ralph H. Lutz,
Review, Western Political Qtr., December.




Frye, B. B. Modern Germany: Its history and civilization by
Koppel S. Pinson. Review, Western Political Qtr., De-
cember.

Frye, B. B. The Waffen S§S: Hitler’s elite guard at war, 1939-
1945 by George H. Stein. Review, Western Political Qtr.,
March.

Frye, B. B. The secret surrender by Allen Dulles. Review,
Western Political Qtr., June.

Griswold, William. The Islamic law of nations by Majid
Khadduri. Review, Asian Student.

Heifman, Sidney. The path of socialism in Russia; Selected
works of N. I. Bukharin. Edited with an introduction by
S. Heitman.

Nathan, Meyer. The Texas country editor; H. M. Baggarly
takes a grass-roots look at national politics by Eugene W.
Jones. Review, Rocky Mountain Social Science Journal.

Rosenberg, Hasry. Christian faith and the interpretation of
history: A study of St. Augustine’s philosophy of history
by G. L. Keyes. Review, Amer. Hist. Review.

Weisser, Henry. Polonophilism and the British working class,
1830-1845. Polish Review.

Theses:

Kozdrajski, Edward Joseph. Henry Stanberry: Presidential
defender. M. A. Thesis, Colorado State University.

Tyler, Daniel. F. R. Carpenter: Cowman’s politician. M.A.
Thesis, Colorado State University.

Department of Mathematics and Statistics

Aligower, E. L. A functional analytic approach to the nu-
mercial solution of nonlinear elliptic equations. Fasc. 1,
Vol. 2, with R. Guenther, 25-33.

Allgower, E. L. Functional derivatives. Rendiconti del Cir-
colo Matematico Di Palermo, Series 2, Vol. 14, 1-11.

Angleton, G, M. A mathematical model for the biology ef-
fectiveness of radiations. Health Physics Jour., Vol. 13,
pp. 45-50.

Angleton, G. M., W, J. Tietz, Jr., and M. M. Benjamin.
Anemia and cholesterolemia during estrus and pregnancy
in the beagle. Amer. Jour. Physiology, March.
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Bowden, David C. Linear segment confidence bands for sim-
ple linear models. Jour. Amer. Stat. Assoc., Vol. 62, June.

Culver, R. B. and W. K. Bonsack. Line widths and turbulence
in K-type stars. Astrophysical Jour., 145:767.

Culver, R. B. Calcium autoionization lines in late-type stars.
Astronomical Soc. Pacific Publ. (February), Vol. 79, No.
466, 33-45.

Frisinger, H. H. Isaac Greenwood: Pioncer American me-
teorologist. Bull. Amer., Meteorological Soc., Vol. 48, No.
4, April, pp. 265-267.

Graybill, F. A., C. D. Meyer, and R. J. Painter. Note on the
computaton of the generalized inverse of a matrix. SIAM
Review, Vol. 8, No. 4, October.

Graybill, F. A. Linear segment confidence bands for simple
linear models. Jour. Amer. Stat. Assoc., Vol. 62, June.

Hardy, D. W. and R. J. Wisner. Dominance semigroups of
the modular group. Notices Amer. Math. Soc., 13:357.

Kelman, R. B. Regularity of certain explicit solutions of La-
place’s equation at artificial interfaces. Amer. Math.
Month., Vol. 73, pp. 1073-1078.

Kelman, R. B., D. J. Marsh, and H. Howard. The theory of
urine formation in water diuresis with implications for
antidiuresis. Bull. Math. Biophysics, Vol. 29, pp. 67-89.

Kelman, R. B., D. J. Marsh, and H. Howard. Non-monoton-
icity of solutions of linear differential equations occurring
in the theory of urine formation. Soc. Indust. Appl. Math.
Rev., Vol. 8, pp. 463-478.

Kelman, R. B. The steady temperature in cylinders with
mixed Dirichlet and radiation conditions on the lateral
wall. J. Math. and Physics, Vol. 46, pp. 333-342.

Mielke, P. W., Jr. Note on some squared rank tests with
existing ties. Technometrics, Vol. 9, May, pp. 312-314.

Mielke, P. W., Jr., and L. O. Grant. A randomized cloud
seeding experiment at Climax, Colorado, 1960-65. Proc.
Fifth Berkeley Symposium Math. Stat. and Probability,
Berkeley and Los Angeles, Univ. of Calif. Press, Vol. 5,
115-131.

Painter, R. J., F. A. Graybill, and C. D. Meyer. Note on the
computation of the generalized inverse of a matrix. SIAM
Review, Vol. 8, No. 4, October.

Painter, R. J. Note on a theorem of A. Ostrowski. Mathe-~
matische Nachrichten, 1019,/898.




Remmenga, E. E., W. K. Halvorson, and W. B. Owen. Use
of digital computer as a teaching aid. Educ. and Psych.
Measurement, Vol. 27, pp. 177-182.

Remmenga, E. E. and F. W. Whicker. Sampling variability
in radionuclide concentrations in plants native to the Colo-
rado front range. Health Physics, Vol. 13, pp. 977-983.

Siddiqui, M. M. A bivariate distribution. Ann. Math. Stat.,
Vol. 38, pp. 162-166.

Siddiqui, M. M. and E. L. Crow. Robust estimation of loca-
tion. Jour. Amer. Stat. Assoc., Vol. 62, June, pp. 353-389.

Srivastava, J. N. and R. L. Maik. On a new property of
partially balanced association schemes useful in psycho-
metric structural analysis. Psychometrika, Vol. 32, No. 3.

Stein, F. M. A note on families of singular Sturm-Liouville
systems. Portugaliae Mathematica, Vol. 25 FAS 2, pp.
91-98.

Stein, F. M. and G. L. Eerkes. For a product of matrices
what result do you want? The Pentagon, Vol. 26, Spring,
pp. 67-77.

Stein, F. M. and B. R. Wallerstedt. A generalization of the
multiplication of a matrix by a scalar. The Pentagon, Vol.
26, Spring, pp. 87-94 and 128.

Williams, James S. The control of estimation variance in re-
gression experiment. Jour. Amer. Stat. Soc., Vol. 62.

Department of Philosophy

Lyons, D. D. Book review in Saturday Revue, April.
Thesis:

Nelson, D. S. The role of imagery in memory. Completed
University of Oregon, Summer.

Department of Physical Education

Cowel, B. C. Handbook of intramural sports for men 1966-
1967. Published annually, Colorado State University, Fort
Collins, Colo.
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McHone, V. L. A postural study of boys and girls in grades 1
through 10 in the Fort Collins Poudre R-1 District and
Colorado State University freshmen. Proc. Central Dist.
Assoc. Health, Phys. Educ. and Rec., October, and Cen-
tral Dist. Assoc. Health, Phys. Educ. and Rec., April.

Nettleton, J. D. and G. B. Pearson. Studies of physical edu-
cation, athletics and intramurals in the public high schools
of Colorado. Bull. for State Assoc. Health, Phys. Educ.
and Rec., May.

Pettine, A. M. Underwater techniques for the non-swimmer.
Recreation and Fitness for the Mentally Retarded, March.

Pettine, A. M. Tumbling progression for the elementary
schools. Y.M.C.A., Urban Drive: Brentwood, Missouri,
May.

Pettine, A. M. Summer school physical education . . . an asset
or liability? Nat. Jour. Health, Phys. Educ., and Rec., May.

Plese, E. R. A comparison of videotape replay with a tradi-
tional approach in the teaching of selected gymnastic skilis.
Ohio State University, June.

Department of Physics

Basri, Saul. Time standards and statistics. IEEE Trans. on
Instr. and Measurements, Vol. IM-16, No. 1, pp. 19-22,
March.

Casler, D. H. and H. D. Pruett. Simultaneous exposure-de-
velopment of holograms on 649-F film. Appl. Phy. Let-
ters, 10:341.

Dickinson, M., S. Miyashita, L. Libby, and P. Kearney. K-p
elastic scattering at 2.24 GeV-C. Physics Letters, 24B:596-
98, May.

Goodman, R. R,, R, E. Bunney and S. W. Marshall. Obser-
vation of circumferential waves on solid aluminum cylin-
der. J. Acoust. Soc. Am. 42:523-524,

Goodman, R. R. and S. W. Marshall. Undergraduate experi-
ments on acoustic scattering. Amer. Jour. Physics, 35:680
(A).

Marshall, S. W. and R. A. Pruitt. Digital pulse-shape analysis
of repetitive and nonrepetitive pulses. Rev. Sci. Inst.
38:1622.




Raich, J. C. and R. D. Etters. Orientational order in fec
solid ortho-H:: greens functions—treatment of the inter-
nal-field approximation. Physical Review, Vol. 155, No.
2, pp- 457-460, March.

Department of Political Science

Cefkin, J. L. The background of current world problems.
New York: David McKay and Co.

Foss, Phillip O. Political problems in wildlife management.
Proc. Third Ann. Short Course in Game and Fish Mgt.,
March.

Foss, Phillip O. Reorganization and reassignment in the Cali-
fornia Highway Patrol. In Governmental Reorganizations,
Frederick C. Mosher, Ed. Indianapolis: Bobbs-Merrill.

Theses:

Conger, John E. The study of political apathy in suburbia.
M.A. Thesis, 145 pp., Colorado State University.

Dempsey, John C. Isolation of the police officer. M.A. The-
sis, 136 pp., Colorado State University.

Furniss, Susan W. Reapportionment in Colorado. M.A. The-
sis, 154 pp., Colorado State University.

Jordan, Desoto C. Subjects’ reactions to instruments. M.A.
Thesis, 111 pp., Colorado State University.

Kapungu, Leonard T. The rise of the Rodesian front. M.A.
Thesis, 153 pp., Colorado State University.

Straayer, John A. The politics of water resource manage-
ment in the Tucson, Arizona S.M.S.A, Ph.D. Dissertation,
321 pp., University of Arizona.

Tijersiand, Thorfinn N. Organizational adaptations of the
Pebble River system. M.A. Thesis, 266 pp., Colorado
State University.

Tripp, Charles L. Toward a political information model.
M.A. Thesis, 145 pp., Colorado State University.
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Department of Psychology

Bayer, William. Influence of overlearning on single habit
reversal in naive rhesus monkeys. Psychon. Sci. 4:245-246.

Bayer, William. Monkey's performance on ambiguous-cue
problems. Percept. and Mot. Skills, 22:883-888.

Bayer, William. Discriminative performance by three species
of monkeys as a function of trial 1 reward contingency,
intertrial interval, and prior test experience. Psychon. Sci.
7(5): 175-176.

Cole, Charles. The relevance of expressed values to academic
performance. Jour. Counseling Psych., 14:272-276.

Cole, Charles. The non-linearity of self-concept discrepancy
—the value dimension. Psych. Reports, 21:58-60.

Cole, Charles. Factors in scholastic performance: the behav-
ior differential. Personnel and Guidance Jour., 44:962-
966.

Cole, Charles. Differences between students attending and not
attending a pre-college orientation. Jour. Coliege Student
Personnel, 8:16-21.

Cole, Charles. A case study in community agency visitation.
Community Mental Health Jour., 3:45-48.

Ivey, A. E, Role theory, role conflict and counseling: a con-
ceptual framework. J. of Counseling Psych.

Ivey, A. E. The personality record as a predictor of college
attrition: a discriminant analysis. College and Univ.

Ivey, A, E. The counselor on the small college campus. J. of
Higher Educ.

Ivey, A. E. A data bank for studies in higher education.
NASPA J. of Nat. Assoc. of Student Personnel Admin.

Ivey, A, E. Attending and not attending a pre-college orien-
tation. J. of College Student Personnel.

Ivey, A. E. Counselor assignment and client attitude. J. of
Counseling Psych.

Ivey, A. E. Student patterns of financing education at a land-
grant university. Personnel and Guidance J.

Miller, Dean. The unique educational function of the school
counselor. The School Counselor, 13:134-145.




Miller, Dean. A data bank for studies in higher education.
NASPA, 4:15-18.

Miller, Dean. Relationships between educational and voca-
tional interests. The Vocational Guidance Quarterly,
15:113-118.

Miller, Dean. Counselor assignment and client attitude. Jour.
of Counseling Psychology, 14:131-136.

Miller, Dean. Student patterns of financing education at a
land-grant university. Personnel and Guidance Jour., 687-
691.

Miller, Dean. Student response to three types of orientation
programs. Personnel and Guidance Jour., 45:1025-1029.

Miller, Dean. Relevance of expressed values to academic per-
formance. Jour. of Counseling Psych., 45:272-276.

Miller, Dean. Scoring, analyzing, and reporting classroom
tests using an optical reader and 1401 computer. Educ.
and Psych. Measurement 27:159-164.

Oetting, E. R. The counselor in the small college. Jour. of
Higher Educ. XXXVII, 7:396-402.

Oetting, E. R. Popular medical beliefs and attitudes toward
mental illness in Peru. Human Organization, 26, 4: 305-
311.

Oetting, E. R. A case study in community agency visitation.
Community Mental Health Jour., 3:45-48.

Quigley, William. A headholder and stereotaxic instrument
for small labora‘ory animals. Physiol. and Behav., Vol. 1.

Quigley, William, Direct methods of treatment. In I. A. Berg
and L. A. Pennington (Eds.) Introduction to Clinical Psy-
chology, Third Edition, New York: Ronald Press.

Thomton, George. Graduate program in industrial psychol-
ogy at Colorado State University. The Industrial Psychol-
ogist, Div. 14, Amer. Psych. Assoc. 4:1.

Thornton, George. Starting salaries for 1966 Ph.D.'s—a
small survey. The Industrial Psychologist, Div. 14, Amer.
Psych. Assoc., 3:3.

Viney, Wayne. The effects of overtraining and delay on re-
versal and nonreversal shifts in kindergarten children.
Psychon. Sci., 8, No. 10, 407-408.

Viney, Wayne. An attempt to transfer a position descrimina-
tion habit via RNA extracts. Psychol. Reports, 19:923-
926.
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Viney, Wayne. An empirical method for the study of commu-
nity power: an examination of power in Oklahoma City.
Proc. Okla. Acad. Sci., Vol. XLVI.

Vingoe, F. J. The validity of the Eyesenck extraversion scale
as determined by self-ratings in normals. British Jour.
Soc. Clin. Psych., 5:89-91.

Vingoe, F. J. Hypnotic susceptibility of hospitalized psychotic
patients: a pilot study. Internat. Jour. Clin. and Experi-
mental Hypnosis, 14:47-54,

Vingoe, F. J. Extraversion and hypnotizability — a recon-
sideration. Jour. Abnormal Psych., 72:54-56.

Weigel, R. G. Group counseling with high and low ability
college freshmen. J. of Educ. Res., 59:429.

Weigel, R. G. The relationship of type of client problem
and perceived benefits of counseling. J. of College Stu-
dent Personnel, 8:26-31.

Department of Sociology-Anthropology

Alers-Montalvo, Manuel. PUCARA: Un estudio de cambio
(Pucara: a study of change). Lima, Peru, The Inter-Ameri-
can Inst. of Agri. Sci., Andean Zone, May, 330 p.

Alers-Montalve, Manuel and C. A. Ibsen. Expressed family
needs. Jour. Cooperative Ext., Vol. V No. 2 (Summer),
pp- 85-92.

Sharp, Emmit and A. Kristkanson. The people of Manitoba,
1951-1961. Bull. of Manitoba Dept. Agri. and Cons.

Sharp, Emmit and A. Kristkanson. Manitoba high school
students and drop outs. Bull. of Manitoba Dept. Agri. and
Cons.

Vlachos, E. C. The socio-economic structure of Greek cities.
Athens, Social Sciences Centre Press, 102 pp.

Vlachos, E. C. An annotated bibliography on Greek migra-
tion. Athens, Social Sciences Centre Press, 127 pp.

Viachos, E. C. Nuclear deluge in contemporary fiction; a
sociological perspective. Sociological Thought, Vol. 1,
November, pp. 240-256.




Young, T. R. An evaluation of a group of American semi-
nars. Presented at the Third International Conference on
the techniques for training General Practitioners in Groups.

Department of Speech Arts

Gulley, H. E. Review of the reforming of general education
by Daniel Bell, Jour. Res. Sci. Teaching, 4:211-12.

Gulley, H. E. Critique of two papers on approaches to sys-
tems research in communications. Paper read at the Con-
vention of the Speech Association of America, Chicago,
December.

Gulley, H. E, Specialization in the professional organizations.
Paper read at the Convention of the Central States Speech
Association, Indianapolis, April.

Gulley, H. E. Communication in marriage. Paper read at
the Meeting of the Illinois State Geological Survey Aux-
iliary, May.

Gulley, H. E. The union leader as a communicator. Mimeo-
graphed Publication of the University of Illinois Institute
of Labor and Industrial Relations, 40 pp.

Hopkins, Richard. A survey of the teaching of speech in
Colorado high schools. Departmental Research Project,
June.

Willis, R. A. and J. L. Vobs. A social influence approach to
the director-actor relationship. The Speech Teacher,
16:143-49.

Theses:

Bettisworth, D. L. Analysis and production of Oscar Wilde’s
The Importance of Being Earnest. M.A. Thesis, 244 pp.,
Colorado State University.

Haller, David. The concept of moral failure in eight original
plays by Lillian Hellman. Ph.D. Dissertation. 207 pp., Tu-
lane University.

Miller, P. L. Selected speeches of Davis H. Waite: 1893,
M.A. Thesis, 143 pp., Colorado State University.

Wallinger, M. J. An experimental study of the effects of de-
fective articulation upon attitude change. M.A. Thesis, 47
pp., Colorado State University.

51

Wegener, Ruth Aun. Views of meaning: Locke and Seman-
tics. M.A. Thesis, 131 pp., Colorado State University.

Technical Journalism Division

Lamoreux, Stephen. The right of privacy, a bibliography,
Vol. 1, 2nd printing; issued by Department of Communi-
cations, Washington State University, Pullman, June.

McKee, B. K. Use of readability formulas. 1966 Proc. Inst.
Tech. and Ind. Comm., February, pp. 102-108.

Department of Vocational Education

Anderson, B. H. Guidelines for planning and constructing
work experience programs in vocational agriculture, Feb-

ruary.

Haas, M. H. Critical incidents in the supervision of home
economics student teachers. Helen Nelson, Phyllis Lowe,
Marie Dirks, and Mary Helen Haas, Bureau of Educational
Research, Purdue University.

Larson, M. E. Facilities planning for technical education.
Paper written for the National Leadership Development
Institute in Technical Education and ERIC. Columbus:
The Ohio State University, December, 46 pp.

Larson, ML.E. Research digest—technical education. Paper
prepared for ERIC. Columbus: The Ohio State University,
September, 67 pp.

Larson, M. E. Community junior college teachers—some
characteristics of excellence. Journal of Industrial Teacher
Education, 3:11-17, Winter.

Midjaas, R. E. From research to curriculum in child care.
American Vocational Journal, Vol. 41, No. 7.

Midjaas, R. E. Knowledge in child development needed by
mothers of infants and preschool children. Illinois Teacher
of Home Economics, Vol. X, No. 3.

Midjaas, R. E. American Technical Education Association
—should you belong? Illinois Teacher of Home Econom-
ics, Vol. X, No. 6.




Department of Zoology

Bailey, H, H. and J. S. McDaniel. Parasites of gentrarchidae
from Little River, Oklahoma, Kansas Acad. Sci. 69:45-47.

Marquardt, W. C., G. T. Wang and D. I. Fennell. Preserva-
tion of Calpoda steinii and Vahlkampfia sp. from an ice
tunnel in Greenland. Trans. Am. Micro. Soc. 85:152-156.

Marquardt, W. C. and G. T. Wang. Survival of Tetrahymena
pyriformis and Paramecium aurelia following freezing. J.
Protozool. 13:123-28.

Marquardt, W. C. and W. Fabian. The distribution of filariids
to dogs in Nlinois. J. Parasitol. 52(2):318-322,

Marquardt, W. C, The living endogenous stages of the rat
coccidium Eimeria nieschulzi. J. Protozool. 13:509-514.

Marquardt, W. C. Attempted transmission of the rat coc-
cidium Eimeria nieschulzi to mice. J. Parasitol. 52:691-
694.

Marquardt, W. C. and W. E. Fabian. Heartworms in dogs
in Illinois. Illinois Veterinarian, 9:11-14,

Marquardt, W. C. Haemogregarines and haemoproteus in
some reptiles in southern Illinois. J. Parasitol. 52:823-824.

Marquardt, W. C. and R. G. Yaeger. Blood parasites of
cottonmouth snakes from Louisiana. J. Protozool. 14
(Suppl.)15-16.

Marquardt, W. C. Parasites of domestic animals and wild-
life. In Summer Institute in General Parasitology for Col-
lege Teachers of Biology. Norman D. Levine, Ed. (A
syllabus of laboratory exercises and lecture summaries.)

Nash, D. J. and L. H. Venier. Effects of the grizzle-belly
gene in the mouse. Proc. Pa. Acad. Sci. 39:148-151.

Nash, D. J. and J. H. Fowler. Erythropoiesis in the pregnant
mouse. Exptl. Hematol. 12:72.

Nash, D. J. Sex ratio in Drosophila melanogaster as modi-
fied by temperature and genotype. Proc. Pa. Acad. Sci.
40:37-38.

Pettus, David and A. W. Spencer. Habitat preferences of five
species of Long-tailed shrews. Ecology, 47(4):677-683.

Pettus, David and D. D. Post. Variation in Rana pipiens in
eastern Colorado. Southwest Nat, 11(4):476-482,
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Pettus, David. Genetic basis of color variation in Pseudacris
triseriata, Herpetologica. 22(4):269-275.

Wilber, Charles G. Some characteristics of the guinea pig
electrocardiogram. U. S. Army Medical Research & De-
velopment Command, Defense Documentation Center, Al-
exandria, Va, AD-626-368-66-4, 200 pp.

Wilber, Charles G. The effects of ascorbic acid supplementa-
tion and acclimatization to cold on the electrocardiogram
of the guinea pig exposed to cold. U. S. Army Medical
Research & Development Command, Defense Documenta-
tion Center, Alexandria, Va. AD-631-735-66-11.

Wilber, Charles G. Comparative effects of vinblastine and
dactinomycin on regenerating larval Rana pipiens tails.
U. S. Army Medical Research & Development Command,
Defense Documentation Center, Alexandria, Va. AD-633-
865-66-14.

Wilber, Charles G. Adrenal lipid responses to cold in the
dog. U. S. Army Medical Research & Development Com-
mand, Defense Documentation Center, Alexandria, Va,
AD-637-471-66-19.

Wilber, Charles G. Some thoughts on water pollution. U. S.
Army Medical Research & Development Command, De-
fense Documentation Center, Alexandria, Va. AD-640-
831-66-23.

Wilber, Charles G. Carbon dioxide. The Encyclopedia of
Biochemistry. Reinhold, N. Y. 185-186.

Wilber, Charles G. Carbon monoxide. The Encyclopedia of
Biochemistry. Reinhold, N. Y. 186-187.

Wilber, Charles G. and Frances J. Zeman. Influence of ascor-
bic acid and of thiamine on physiological responses of
geinca pigs to high ambient temperature. The Ohio Jaol.
of Science. 66(5):474.

Wilber, Charles G. The role of fur in heat regulation in the
guinea pig. The Ohio Jnl. of Science. 67(1):8.

Woolley, T. A. A new genus and species of oribatellid mites
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