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REPORT OF THE BOARD OF REGENTS.

UNIVERSITY OF ARIZONA, )
OFFICE OF THE BOARD OF REGENTS, >•

TUCSON, ARIZ., DEC. 31,1894. )

To His Excellency, Louis C. HUGHES, Governor of Arizona:

SIR: In compliance with the provisions of paragraph 2499 of the
Revised Statutes of Arizona, as amended by the act of the Sixteenth
Legislative Assembly of the Territory of Arizona, approved March
10, 1891, the Board of Reg-ents have the honor to submit, in the shape
of the accompanying- communication from Dr. Theo. B. Comstock,
President of the University, their report exhibiting- the state and
progress of the University in its several departments, the courses
of study, the number of professors employed, students in
attendance and amount of receipts and expenditures. The
information given by Dr. Comstock is so full as to make an
extended report from this Board unnecessary.

We are pleased to inform you that the University has steadily
prospered, and that its influence has been extended in many new
lines.

The members of the Board having had under consideration for
a number of months the advisability of achang-ein the management
of the University, of the Agricultural Experiment Station work and
in the salaries paid professors, fully considered these questions at
their meeting's held in Tucson on May 24, 28, 29 and 30, 1894. All
members of the board being- present, a resolution was unanimously
passed on May 29, last, creating- the office of President of the
University of Arizona, and giving- to that officer, subject to the
approval of this Board, complete executive authority in all matters
connected with the management of the University. Dr. Comstock
was unanimously elected President of the University. He entered
at once upon the duties of the office, and he and all of the professors
and teachers have faithfully and zealously labored for the upbuilding-
of the University.

The Board believed that reductions in the salaries of professors
could justly be made, and by resolution at the meetings above
mentioned effected in such salaries a reduction now amounting- to
$6,540.00 per annum. At the same time the Board adopted a system
of bookkeeping- by which the exact amount expended at each
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experiment station is shown under its proper heading*. Such a
system had not heretofore been in existence, because at the time of
establishing- the stations its advantag-es had not been foreseen.

The Board believes that the University is well located, and that
every one who is at all familiar with it must concede that it is well
equipped as an institution of learning-. Throug-h the g-enerosity of
the United States, it receives an income large enoug-h to employ
professors and pay its current expenses. It is, however, deficient in
a respect which makes it impossible to extend its usefulness to all
parts of the Territory as it would like to do. We refer to the lack
of a dormitory. We can confidently represent tof'parents and
g-uardians in all parts of Arizona that the educational facilities of
the University are not surpassed by similar institutions without the
Territory, but we are confronted with the fact that if, in response to
our invitations, students should come in larg-e numbers, we could not
with our present limited dormitory accommodations, g-ive them the
attention that they would be entitled to. In calling- attention to the
recommendations of Dr. Coinstock, all of which we approve, we
dwell earnestly on the one asking- for a permanent reinstatement by
the leg-islature, for the benefit of the University, of the former tax
of one half mill, which lapsed in 1892. The proceeds from such tax
would enable us to erect and maintain a suitable dormitory, and
thus make it possible for the University to meet every reasonable
demand of students. It is impossible to disg-uise the fact that until
we can offer more ample dormitory accommodations, the University
cannot attain its full measure of usefulness.

M. P. Freeman, Esq., so long- connected with this Board as its
President, and afterwards as its Secretary, having- resig-ned as a
member, we deem it appropriate to make mention of his faithful
and intellig-ent and cheerful services as a Reg-ent during- so many
years. Credit is due to him for a larg-e part of the labor which has
made the University what it is.

Respectfully submitted by order of the Board of Reg-ents,

HERBERT B. TENNEY, ROCHESTER FORD,

Secretary. President.



REPORT OF THEO. B. COMSTOCK, PRESIDENT

OF THE UNIVERSITY.

TUCSON, ARIZONA, DEC. 31, 1895.

HON. ROCHESTER FORD, Chancellor,

President, Board of Regents,

University of Arizona:

MY DEAR SIR: I have the honor to transmit herewith my annual
report of the progress and condition of the University in its various
branches, together with reports from the several officers who are
associated with me in the work of the Institution. The present
organization was provided for May 30,1894, by unanimous resolution
of the Board, placing all departments under my immediate authority
and materially increasing my duties and responsibilities. The
system which has been devised to secure the most favorable results
with the conditions now confronting us, is to give to each worker in
the University the greatest possible freedom of action, consistent
with the full and harmonious development of all departments.

SCOPE OF THE WORK.

I deem it very important that public attention be called to the
actual situation as regards the scope of work undertaken by this
University. There are a few persons who have given the subject
no investigation, who candidly believe that our official staff is larger
than is necessary for the needs of the work in hand. Those who
have had occasion to examine the matter fully are, however, well
aware of the injustice of such conclusion.

The following outline will serve to explain the character and
extent of our labors and the impossibility of properly performing
them with a very limited corps. Were the several branches of the
University conducted separately, at least twenty-one persons would
be required to cover the ground which we are now handling with
nine officials. Before I took charge, as above, there were thirteen
officers engaged on salaries for the same scope of work. Similar
reductions in number have been made in the staff of subordinate
employees. Nothing but thorough organization could enable us to
dispose of the business which crowds upon our attention in every
department.

The University of Arizona is charged by law with the
accomplishment of four distinct and diverse purposes. The work of
instruction, important as it surely is, does not by any means cover
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the ground, for we are constantly devoting* a very large share of
our energies and of our income in three other directions, which tax
our resources to the utmost.

The four divisions in which the University is arranged for
convenience of administration, are:

1. THE UNIVERSITY PROPER, which provides complete courses
of instruction in all branches.

2. THE BUREAU OF MINES, which tests ores, rocks, minerals,
etc. Working- tests by all processes are made at reasonable prices
which barely cover the actual cost to us.

3. THE AGRICULTURAL EXPERIMENT STATION tests plants,

seeds, etc., and is constantly experimenting- on subjects of
interest to the public.

4. THE TERRITORIAL MUSEUM is a depository for historical and
other relics, and is intended to become a public educator throug-h its
collections ot native representatives of plants, animals and minerals.

I. THE UNIVERSITY PROPER.

The annual appropriation of Congress of sums of money for
educational purposes affords us an adequate fund for apparatus and
the salaries of certain instructors; but the limitations of the law and
the restrictions imposed in the interpretation of the same by the
government officials, make it very difficult to provide at all for some
of the most important educational needs. Deficiencies of this nature
we certainly feel more keenly than the most harsh of our critics,
but the only possible means of overcoming" them is the provision of
a fund by act of the Territorial Legislature. The present laws
ostensibly aim to meet this want in an uncertain manner, but the
practical result for more than a year past has been to deprive the
University of what was actually due. Notwithstanding* these serious
hindrances, steady progress has been made, and, in many respects,
this University is acknowledged to be well abreast of the best in the
land.

I. INSTRUCTION.

The details of the educational work, as planned, are clearly
given in the annual Register. Such changes as have been found
desirable through our experience with Arizona needs have been
made this year.

The Combined Course, which aims to supply a well-rounded
general training in Science and Literature, has been very much
improved, and this is taken at present by the larger number of the
students in University classes. There is, however, a growing
tendency for the more advanced students to seek instruction along
lines of more special character, and this demand is being fully met
by the several departments.

We aim to provide for all demands made upon usy which it is
possible to meet with our present equipment and Faculty. To do
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this, under existing" circumstances, requires a great deal of devotion
and self-sacrifice on the part of Instructors, who, as will be seen
from the accompanying- reports, are often compelled to carry classes
in subjects entirely outside of their reg-ular line of work. To a
certain extent, this necessity must cripple the efficiency of the
University, but the difficulty is not to be overcome, except by the
employment of more officers than would be proper in this initial
period of our history.

Until June 1st, 1894, when the present regime was inaugurated,
the position of President of the Faculty was very onerous, owing- to
my inability to secure from everyone of the professors a hearty
response to such calls as were absolutely necessary for work outside
of their specialties. Those who willingly acceded to these demands,
made only after loading- myself with the larg-est proportion of
this class of work, were thus more heavily burdened than was
proportionately just, and, I regret to say, their ability to make the
best showing* before the Board in their specialties was thereby
seriously impaired. This, I think, was indicated by the reduction
of salaries which accompanied the material increase of work required
from several, including- the President, whose services were retained
after the reorganization of the University.

Althoug-h this feature did not encourag-e us in the belief that
our previous sacrifices were wholly understood, I am well satisfied
that the general plan upon which we are now working- is the only
practical means of conducting- affairs economically and satisfactorily.

It would manifestly be impossible to devise any method of
g-overnment for such an institution which should not depend, for
its real success, upon the personnel of its officers. Leaving-for other
persons and events themselves to decide what measure of wisdom
was shown in the selection of the President, I desire to emphasize
my high regard for the zeal and good will displayed by everyone of
my present associates in the performance of duties assig-ned them.
The efficiency of the University is vastly greater today than at any
time in its history, and this is due to the character of the men who
have honored me by their fealty under circumstances which would
have made many hesitate to continue. I sincerely trust that their
services to the Territory, which can never be adequately compensated,
will always be gratefully remembered.

Our student body has grown constantly in the way which all
should desire, not spasmodically, but steadily. The average standard
of the classes in grade and character of members, has improved
most decidedly and largely since the beginning of the current
scholastic year. The spirit of earnestness is perceptibly growing.

With the inauguration of the boarding department, which
circumstances beyond our control had postponed until September
iast, we have been encouraged by the applications which come from
different parts of the Territory. We now have quarters engaged by
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about as many students as our present facilities will accommodate
with the temporary measures adopted.

We have had no cases requiring" serious disciplinary measures.
The principle of government is firm, but flexible, reliance being-
placed upon the student's honor, and influence being- broug-ht to
bear upon his better judg-ment rather than upon his mere will. We
are proud of our pupils and make friends of them. Gradually we
can see that they are becoming" proud of their University and un-
swerving" friends of its cause.

At the close of the third year, 1893-94, our roll showed 58 names.
The beginning- of the 4th year, September, 1894, g-ave us a larg-er
number than at the same time the previous year. At this time we
have forty in regular attendance, which is about the number at the
same date in 1893. We usually add materially to our roll in January.
This year there are already many applicants, so that the probability
is strong" of a much increased roll for the winter term, 1895.

A very considerable burden is thrown upon the University by
the necessity of maintaining- a Preparatory Department. Bither
the Legislature should provide means to employ two extra instruc-
tors, or some arrang-ement should be promptly made whereby this
now necessary adjunct can be dropped. Personally, and in my
official capacity, I have given much time and thougiit to the prob-
lems involved and have concluded that the only solution of the
difficulty is to continue the department until such time as the
schools of the Territory are working" tog-ether with a uniform
Course of Study. This matter has engaged the attention of the
teachers of the graded schools, and we have together devised a
plan, which, if it meet the approval of the Legislature, will per-
haps largely overcome existing evils. Our relations with the Nor-
mal School and all the public schools are harmonious and cordial.
We are not trying in any sense, to duplicate their legitimate work,
but the present state of their courses of study makes it impossible
for us to receive pupils directly from them without examination, as
we ought to be able to do and hope to do eventually.

I do not think that even the Board of Regents has understood
what a tax has been put upon myself by the necessity of providing
in some way for instruction in such branches as cannot 'be carried
by others of the staff. In addition to all my other work, there has
been no time in the last four 3 ears when 1 have not instructed
classes in various subjects outside of my appropriate line of work.
Owing to the interruption caused by the complicated executive
work, and by my necessary absences from the University, this
is not a good arrangement for the classes nor for the administrative
work of the University. The same difficulty is experienced in all
Departments where the Prof essors are carrying work of two or more
branches of the University at the same time. As the people of the
Territory become more familiar with our work, and as the growing
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demands upon us for work outside of instruction become imperative,
it will be necessary to add to the clerical force in order to relieve
heads of Departments from much of the drudgery which already
begins to interfere with the performance of more important duties.

II . DORMITORY ACCOMMODATIONS.

The last Legislature appropriated $5000 as a partial Dormitory
fund, upon the supposition that we would have a further amount
available, enoug-h in all to erect a portion of a suitable structure.
Plans which had been previously approved by the Board were
altered to correspond to the amount supposed to be at our disposal.
Up to this writing- we have been disappointed in our expectations of
procuring- the money, so that we have been unable to move farther
in the matter. My own judg-ment, after thoroug-h study of the
question, is that it will be more economical and satisfactory to pro-
cure new plans and to erect a building- of more permanent useful-
ness. This cannot be done, however, without more liberal appro-
priation by the Legislature. The expenditure of $20,000, is I believe,
justified by the situation. The rental of rooms to students will
yield a considerable revenue, which may help in paying-some of the
running- expenses of the University. Unless something- more is done to
provide board and rooms for students outside of Tucson, we shall
very soon be compelled to refuse applicants for quarters in our
present building-s. We make no charg-e for tuition, hence our receipts
from fees are limited to those for matriculation, ag-greg-ating- less
than $200 per annum.

Mrs. S. A. Buell has had charg'e of the temporary Dormitory
and of the cuisine of the Boarding- Department, and has efficiently
manag-ed the same. She has also been employed as Matron, acting-
as a wise counsellor to the youth under her care. With existing-
arrang-ements, parents need have no hesitation in entrusting- either
sons or daug-hters to us, as we are fully prepared to look after their
conduct as well as their comfort.

III . BUILDINGS AND GROUNDS.

The building's and grounds of the University at Tucson have
been much improved since June last, but as a larg-e portion of the
money available now must come from the National appropriation
for Experiment Stations, we are limited materially in the amount
which can be properly applied in this way. Heretofore we have
been able to make some of our important tests in such a manner as
to fit into a portion of the scheme for beautifying- the grounds, but
this cannot be much further extended. If we are to get the best
results in landscape g-ardening-, other financial resources will have
to be developed. More particular information concerning- the
experiments under way upon the University grounds will be given
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under another heading-. (See in, Agricultural Experiment Station).
The building's belonging to the University proper consist of the

Main Building-, which houses all departments and provides rooms
for Ivibrary, Museum and Assembly. To this is attached a larg-e
annex containing- the machinery of the School of Mines, with
eng-ines and all appliances necessary for working- ores by various
processes. There are also three brick houses, including- the
President's house and two houses now used as dormitories.

None of the money appropriated by the National Government
can be applied to the erection or repairs of building's, or in the
purchase of materials for building-s. We have, therefore, done
very little even to protect our structures for two years past.

The present University building-s are sadly in need of painting
and such repairs as relate chiefly to their preservation from decay.
We have had no money available for these and similar uses for two
years past. It would seem reasonable to ask the Legislature to
reinstate, and to make permanent, the former tax of one-half mill,
which lapsed in 1892.

IV. UNIVERSITY ENDOWMENT.

There is a great misunderstanding- regarding- the resources
which Congress has provided for educational purposes. I have
often been met with the statement that our income is over $40,000,
and that this amount has been annually expended for the students.
This is a most decided mistake, which has arisen from ig-norance of
the limitations placed upon the expenditure of a large proportion of
our funds, which cannot be used for instruction. The only outlay as
applied to instruction consists of what we use of the Morrill fund
($16,500 last year) and a small per centag-e of the Territorial appro-
priations. The title, "University Fund," has been given by the
Board to what the Territory supplies, but it should be understood
that this money is applied to all purposes not covered by Congres-
sional appropriations, and that only a portion of it goes to the edu_
cational branch of the University.

Although such items of cost as fuel and lig-hts, per diem and
mileag-e of Board members, and many necessary conting-ent expenses
are paid from the Territorial funds, they apply as much to the non-
educational work as to instruction, and these expenses must be as
heavy for an Institution with fifty students as for one with three
hundred in attendance. Moreover, the apparatus, library and force
of instruction must be as extensive for small classes as for larg-er
ones. In order to reach a just conclusion as to the comparative cost
of instruction in this Institution and in others, it is proper to con-
sider that nearly all the equipment is a permanent investment, and
not one properly chargeable to the single year in which it is pur-
chased. We have been procuring this equipment, and now our
annual expenditures for apparatus are very much less than in former
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years. We are not using- all our appropriation from the College
Fund, but are beginning- to save it for endowment purposes. At the
beg-inning- of the fiscal year, July 1, 1894, we had over $5,000.00 to
our credit, saved from the Morrill (Colleg-e) appropriation, mainly
in that year, and we shall largely increase this surpltis this year.
But we cannot use it except for apparatus and salaries. The amount
received from Washing-ton is ample for other needs, but the law
prohibits its application to those needs.

The expenditures which can in any way be reg-arded as for
purposes of instruction, in 1894, after deducting" material and sup-
plies on hand and cost of apparatus, collections, library and perma-
nent improvements, amount to $14,269.88.

Dividing- this by the number of students for the year, 58, we have
the averag-e cost per student for all running- expenses, $246.03.

The tuition fees charg-ed at many of the eastern institutions
with no better facilities than we have, are from $250.00 to$300.00 per
annum.

We have no tuition fees.
This clearly demonstrates that the cost of educating- Arizona

students in the University is less than in many more favored locali-
ties. We are also able to provide board at cost at rates lower than
in other Pacific Coast colleg-es, and not higher than in many of the
Eastern states.

These fig-tires are in no way forced, and there is no paradox in
the matter. They simply indicate that an educational institution
of the highest grade has been built up here at trifling- expense to
the Territory, because the government of the United States has
made larg-e provisions for its support, and that, by reason of
additional allowances for branches of the Institution which are not
educational, we are able to employ more and better Instructors than
would be possible otherwise. A certain amount used to pay partial
salaries of ten persons must evidently g-o farther than the same
sum applied to full salaries of a smaller number. We g-et better
service in all branches by the combination of salaries, but we, of
course, do not g-et the whole time of the professors in educational
work. Instead of condemning' without investigation the employ-
ment of an adequate staff for all purposes, our people should
congratulate themselves that the method pursued of uniting' the
Bureau of Mines and the Agricultural Experiment Station with the
University proper has provided for their children a larg-er and much
better corps of instructors than has been possible where a different
policy has been adopted.

CONGRESSIONAL LAND GRANT.—Upon the admission of our

Territory to Statehood we shall be entitled to 46,080 acres of land,
which has been located for the most part upon valuable pine lands
in northern Arizona, south of Flagstaff. I passed through the tract
in July last and gave some study to its condition, As a forestry
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reservation it has its present uses, and the large amount of heavy
timber will eventually possess very great value. But it would be
much to the advantage of the whole if judicious treatment by way of
beneficiation could be applied. The young" growth is being* starved
out by the ag*ed trees, many of which are now in the best possible
condition for cutting" into lumber, We have no rig"hts at present,
however, and cannot even improve what virtually belong-s to us.

About 9,000 acres of the timber having" been denuded, permission
was given in 1892 to re-locate an equivalent amount of land on other
unoccupied lands. This privilege is still open to us, as I am officially
informed by the U. S. L<and Commissioner. The Governor of the
Territory is authorized to make the location, and he has requested
me to advise as to their selection.

In this work, which appears to me very important, Professor
Bog-g-s, Professor Tourney and the Professor of Agriculture to be
appointed, can render most valuable assistance, as my desire has
been to secure tracts in different parts of the Territory exemplifying"
typical areas suitable for irrig-ation, native plant growth and the
agricultural and mineral productions of the Territory. Early atten-
tion should be given to this matter, owing" to the rapid absorption of
government lands in the Territory.

V. REPORTS OF PROFESSORS.

Referring- to the separate reports of individual professors for
particular information relating" to their departments of instruction,
I have briefly to consider some points which they have Wfoug"ht to
notice, with remarks upon the character of their work.

Professor Bogg-s has been called upon, in addition to his other
duties, to represent me officially during" my absences on University
business. In this work he has shown executive ability and has
invariably performed the extra work with satisfaction to all. The
department of Civil and Hydraulic Engineering", under his direction,
is attracting" much attention from students and others. With the
equipment at his disposal, we shall soon be turning" out young" men
as well qualified as those who are graduated from many of the older
institutions. Professor Bog-g-s has been elected Vice-President of
the American Society of Irrig-ation Engineers, and was also com-
plimented with the appointment bv the Governor as Territorial
Engineer. He is the Chairman of the Arizona Commission, and also
a member of the Executive Committee, of the National Irrig-ation
Congress.

Our University is one of only three institutions which pro-
vide instruction in Irrigation Engineering". Heretofore we have
given attention to laying- a firm foundation of mathematical work
for the Engineering" branches, but now we have students prepared
to beg;in the special training" necessary for the profession. These
will have had the advantage of instruction in pure mathematics by
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those professors who are to direct their applied work. Nowhere in
this country will well-trained Engineers of all branches be as much
in demand as here in Arizona within a short time. Applications
are constantly coming" to us for trained young' men to occupy im-
portant positions in such lines. The history of other institutions
proves that our graduates will be largely sought for this work as
soon as they have shown the good quality of their preparation.

The Department of Biology, under Professor Tourney, has
attained a rank which is illy measured by the facilities provided
for him. His work in Botany and Entomology covers a field of vast
importance to this Territory, and more room with ample space for
displaying collections and for laboratory work with the students is
already very much needed. The plants and animals of Arizona are
of rare interest, and the material procured for the University thus
far at trifling expense, is of very great value. Professor Tourney,
by a judicious system of exchanging, has largely enhanced the
value of the whole, and, further, the University has reaped much
benefit from the rejoutation it has acquired of supplying botanical
material to all parts of the world. The recommendation of the
establishment of a museum of Zoology is a good one. Our Ter-
ritorial museum is not of this character, although it may contain
specimens of animals. What is needed in the department of Biology
is a scientific collection from all parts of the globe, including
animals as well as plants, which may be properly utilized in the
work of instruction. In this particular we are now deficient. With
ample facilities afforded for collecting local material, this museum
could be largely built up by exchanges with others of the kind.

The Department of English has grown apace through the faith-
ful labors of Professor Hall. It is greatly to his credit that, not-
withstanding the reluctant attitude of ordinary students towards
this subject, he has succeeded in presenting it attractively without
sacrificing any of its educational value. This is shown by the
improvement of the students in the expression of ideas and in the
increased attention given by them to literary effort. I am of the
opinion that no money has been more appropriately expended than
that which has gone to the purchase of books relating to English
Literature. Incidentally, much valuable work has also been done
in this Department in the teaching of English History. This has
fallen to the lot of Professor Hall, because we are not able at pres-
ent to make adequate provision for instruction in History. The
subject is one which I regard as most necessary to a liberal educa-
tion, and this deficiency in our curriculum ought to be made up as
soon as we can afford an instructor for the work.

Professor Hall has also acted as Librarian and as Secretary of
the Faculty. The Library is meagre compared with that of other
institutions of like character, but the additions made each year are
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valuable. We are much in need of assistance for properly catalogu-
ing- the books and keeping- the records, and the recommendations of
the Librarian are well founded. We have not cases enough to carry
what is in hand, which makes it necessary to distribute many of the
books among" the other rooms in charge of the various professors.
This practice is not satisfactory, as it interferes seriously with one
of the most important uses of the Library.

Professor Hoxie, whose duties have all been of the nature of
instruction, has necessarily covered a sotnewhat wide range. The
demands for more of the technical ŵ ork of his special departments
of Physics and Mechanics, for which he is admirably qualified, will
eventually call for some one to take his place as instructor of the
branches which he now carries as extras.

Book-keeping" and the other branches of a purely business
character have been introduced, and the demand for them is rapidly
growing*. It is at least doubtful if we can use the congressional
fund for this work, and this is another urgent need for the supply
of which we must look to Territorial appropriations. Professor
Hoxie is temporarily charged with some of this instruction, he hav-
ing- graduated from an eastern Business College of high grade.
Much of the mathematical instruction has also been in his hands.

The suggestions he makes in his report regarding- the early
introduction of manual training", for which no increase of the teach-
ing force would be required, are timely and appropriate. A begin-
ning can be made at small cost for equipment, and I trust that we
may be able to add some of this work to our curriculum ere many
months.

The Department of Chemistry has been under the direction of
Prof. Forbes since September 1st, when the resignation of Prof.
Collingwood took effect. Mr. Forbes has carried much more work
in the University than his predecessor, and has undertaken the same
amount of labor in the Experiment Station—this all with less than
one-half the assistance formerly allowed by the Board. He has
entered upon his duties with energy and enthusiasm, and I am
sure that we may anticipate excellent results. The students have
made good progress under him in Chemistry, and in other work
assigned him.

Prof. Goodloe deserves high commendation for the manner in
which he has performed duties of an onerous and responsible charac-
ter. In the University, besides the important fundamental work in
Mathematics, he has most successfully carried the advanced L,atin,
which I was compelled to turn over to him early in the Fall Term. In
addition to this, several special students in assaying, who have
gone from us to good positions, have been mainly trained by him.
When it is understood that he has also been my only aid in the
arduous work of the Bureau of Mines for much of the success of
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which he is entitled to credit, and that during- one term another
class in Mineralogy was assig-ned him, I feel confident that the
Board will agree with me in my high estimate of the value of his
past services.

Miss Hug-hes has done excellent work in elocution and in train-
ing" the students for their Assembly exercises. She has also had
preparatory classes in lOnglish, and has acted as Preceptress
during* the afternoon Study Hours.

The work in music, auspiciously beg-un under the direction of
Professor Foss last year, was continued with very satisfactory
results until the close of the scholastic year. Our inability to con-
tinue this most beneficial training- is cause for sincere regret, but
again we have an instance of a need which only Territorial appro-
priations can supply. The Congressional grants cannot be applied
to the teaching- of music.

Here follow the individual annual reports of members of the
University Faculty.



University Report of Professor Edward M. Boggs.

TUCSON, ARIZONA, DEC. 27, 1894.

DR. THEO. B. COMSTOCK, President:

DEAR SIR: I have the honor to submit the following* report of
my work in the University proper during* the year 1894.

In accordance with the resolution adopted by the Faculty, I have
addressed the students at the morning- Assembly exercises through-
out the entire year in rotation with the other members of the
Faculty, and also delivered an address at the weekly Assembly
exercise on the date assigned to me.

Instruction outside of my own Department has been given dur-
ing- different Terms to classes assig-ned me in Alg-ebra, Geometry,
Trigonometry and U. S. History, and during-the President's absence
I also taug-ht the Senior class in Psychology.

At this time the outlook for our future work is more encourag-
ing- than at any time in the past. We now have students who are
prepared to take up advanced work along- lines coming- within the
scope of this Department. It is presumable, therefore, that much
of the elementary work which has heretofore been placed in my
hands will be provided for in other ways. The necessity which has
compelled this arrang-ement, I know has been unavoidable, and
regretted as much by yourself as by any one, but I feel it to be my
duty to emphasize the fact that my time has been too much occu-
pied and too irregularly adjusted to admit of such efficient service as
mig-ht otherwise have been given in some other direction. Perhaps
this has not yet been as seriously felt in the educational work of
the University as in that of the Agricultural Experiment Station.

The course of instruction has been materially improved in the
increased amount of preparation in Pure Mathematics required for
entrance upon the study of the engineering- applications, and our
students this year are coming- to their practical work with a reason-
able amount of preliminary training-.

Our equipment is of excellent quality, so far as it extends. We
have had no urgent demand which has not been promptly met, and
some of the apparatus is unusual for an Institution of the age of
this. We may soon require a plane table for practical instruction in
topographical surveying, and the class in Astronomy in the Spring
Term will need a celestial globe and other appliances to supplement
the apparatus already on hand. The large telescope, which is now
used upon a temporary base set upon the University grounds, should
be provided with more permanent fitting-s. Besides these instru-
ments, some additional purchases may be required, but as I am in-
formed that funds available for necessary supplies of this character
are liable to be forthcoming, I have no special recommendations to
mal̂ b at this time.

Respectfully submitted,
EDWARD M. BOGGS,

Professor of Civil and Hydraulic Engineering.



University Report of Professor James W. Tourney.

TUCSON, ARIZONA, DEC. 19, 1894.

To the President:

I herewith present a report from the Department of Biology for
the year ending- Dec. 31, 1894.

During- the past year the equipment of this Department has
been larg-ely addeci to in the way of Herbarium material and various
miscellaneous collections. The value of the scientific work of the
Department has been greatly curtailed from the lack of a Library
covering" the work. The books recently ordered for use in this
Department will greatly facilitate our work.

The educational work of this Department may be classified as
follows:

1. Time given to instruction in the subjects of this Department as
presented in the Annual Register.

2. Time given to instruction in such other subjects from term to
term as assig-ned me by the President.

3. The making- of scientific collections, illustrating" the Flora
and Fauna of Arizona, and the making- of exchanges with other
institutions.

4. The examination, study and classification of local collections
and the growing- of native plants to determine their relationship
from a scientific standpoint.

During the past year, in addition to the work of this Depart-
ment, as presented in the Annual Catalogue, I have conducted
classes in the following studies, viz.: U. S. Government, Ancient
History and Mediaeval History.

BOTANICAL COLLECTIONS AND EXCHANGES.

Our Herbarium has been enlarged by making exchanges with
other Botanists, by donations and by local collections. We have
recently received 769 specimens from the National Herbarium,
nearly as many more from the Herbarium of the Arnold Arboretum,
and about 400 specimens from various Botanists throughout the
country. In addition to specimens received from without the Terri-
tory, the value of the Herbarium has been greatly augmented by
large local collections made on two extended trips during the sum-
mer vacation. Additions of more than 2,000 species have been
made to the Herbarium during the year. We also collected during
the year several thousand duplicates which we now have on hand
for exchange.

These additions make it necessary to have more case room for
the storing of material. I earnestly recommend that a small atnount
of money be expended in the purchase of a few additional cases for
this Department. Herbarium material is practically of little value





University Report of Professor Howard J. Hall.

DR. THEODORE B. COMSTOCK,

President of the University of Arizona.

DEAR SIR : The following is the report of my work as Professor
of English in the University of Arizona for the year ending- Decem-
ber 31, 1894:

For the past twelve months my class-room work has consisted,
for the greater part, in teaching- the English language and literature
in the Preparatory and University Courses of study. During the
Winter and Spring terms, as Instructor in the Preparatory depart-
ment, my time was partly occupied with the preparatory work.
During the Fall term just ended, all my work has been in connec-
tion with the University courses.

In the Winter term I taught the Junior and Senior Preparatory
and Freshman classes in English, each five hours per week, and
conducted study hours for all students every day. My work for the
Spring term was a continuation of that mentioned above, with the
addition of the Junior class in English Literature, meeting two
hours each week.

Throughout these two terms the public Rhetorical exercises by
the students were placed in my charge. The work consisted in se-
lecting and assigning subjects for essays, reviews and speeches by
the students, in correcting and revising these exercises when writ-
Jen, and in drilling each student for his public appearance. For the
students of the Freshmen class, recitations and declamations were
selected and prepared in the same manner. As each student ap-
peared once during each term, the amount of work required upon
these exercises iti the aggregate was very great. The public stu-
dent's exercises were held every week throughout the year.

During the Fall term, as Professor of English, I taught the
Freshman class in English, the Junior class in English Literature
and English History, and the Senior class in English Literature.
The Sophomore class in Latin was also placed in my hands. The
rhetorical work was divided at the beginning of the term between
the Instructor in Elocution and myself, the latter rehearsing the
students for their public appearance.

At the end of the Spring term the Combined University Course
was entirely re-arranged, and the English work in that course very
much extended. The result has been a thoroughly graded and pro-
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ing* each term at least one work that has become famous in our lit-
erature, and to report upon the reading" from time to time in class.

The purchase of books for the English Department made at the
beginning*of the year formed the nucleus of an English librae, and
an order now being- filled will increase the number of volumes be-
longing* especially to this department to about four hundred. Stand-
ard works in g-ood library binding's have in all cases been purchased.
The annual addition of as many books to the English library as
have been purchased for the past two years will soon give the de-
partment a good equipment in this line.

The care of the general library of the University has devolved
upon me throughout the year. The number of books has been
doubled, and the efficiency of the Library has been very greatly in-
creased by the securing- of suitable cases for the books, and by the
better care of papers and periodicals than was heretofore possible.
The arrival of our annual purchase of books will fill all shelf space
now available.

In addition to my other duties, I have since October 1, acted as
Secretary of the University Faculty.

All of which is respectfully submitted.
HOWARD J. HAI.lv,

Professor of English*
TUCSON, ARIZONA, December 19, 1894.



University Report of Professor Geo. L. Hoxie.

TUCSON, ARIZ. , DEC. 15, 1894.

PRESIDENT THEO. B. COMSTOCK,

University of Arizona.

SIR: I have the honor to submit my annual Report to you as
follows:

During" the past year I have taught in addition to the classes in
Physics, Physical Laboratory and Drawing- (Instrumental and
Freehand) which are regularly in my Department, the following-:
Two classes in Geometry, one beginning- and one advanced, and
the Senior Preparatory class in Mediaeval History. I have also
during- the present scholastic year, had charg-e of the Business
Department, giving' instruction in Business Writing- and Book-keep-
ing-.

The students in Me'chanical Engineering- have been laying a
foundation of mathematical work and are gradually becoming-
prepared to undertake the more technical training- required for the
profession. As this demand upon us is increasing-, additions to
our equipment will soon be needed, but as our wants have always
been promptly met in the past, I feel confident that we shall be able
to build up this important Department as rapidly as the circum-
stances may dictate.

The requisitions made at this time, which have been mainly
approved by you, will, if authorized by the Board of Reg-ents, give
us added advantages iri Mechanical Engineering, and make a be-
ginning in the practical work of Manual training, which is very
much needed here, in my opinion.

I would strongly advise that instruction in Manual training be
introduced as soon as, in your opinion, the conditions seem favor-
able. This branch of education is becoming- more and more im-
portant, and the best educators are recognizing its value. The
work is always agreeable to the students, giving as it does a relax-
ation from arduous mental toil. The training of the eye and hand
has been found to aid the other faculties, and students who have
been given manual training have been found almost invariably to
surpass in intellectual vigor those who have attended the same
schools and who have given their whole attention to the intel-
lectual branches.

In recommending the introduction of manual training, I do not
mean that we should attempt to duplicate the work of a Trades'
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school, but that the work should be of such a nature that a student
in any course could take it with profit and without detriment to his
other studies. A beginning can be made without addition to the
present teaching- force, and with a small outlay for equipment.

I would recommend, at first, the purchase of a set of carpenters'
tools, with some of the most commonly used pieces duplicated, and
a couple of blacksmith's forg-es.

If the demand for this instruction should increase, a small
foundry cupola could be erected and a few machine tools pur-
chased.

In this event, I should recommend the erection of a small build-
ing", which could also serve as a repair shop, which I understand is
much needed by the different branches of the University.

It would seem that the growth of the Business Department
should be encouraged as far as possible, and that, should it increase
sufficiently to warrant such an expenditure, the reg-ular equipment
of a Business Golleg-e be added.

Very respectfully,
GEO. I,. HOXIE,

Professor of Physics and Mechanics.



University Report of Professor Rob't H. Forbes.

TUCSON, ARIZ.,-December 17, 1894,
DR. THEO. B. COMSTOCK,

President of the University of Arizona.
SIR : Concerning* the Department of Chemistry in the Univer-

sity of Arizona, I have the honor to submit the following- report:
Having- been connected with the University no long-er than

since September 1st of this year, my report will deal larg-ely with the
Department as I have found it, Avith the class work at present in
progress, and with recommendations as to the future development of
this branch of the University work.

The equipment, including* rooms, apparatus and chemicals, is
well adapted to the teaching- of Chemistry. The lecture room, with
desks and hoods for the accommodation of twelve students, is well
lig-hted and ventilated, and can, when necessory, be fitted up for a
much larg-er number. The supply of apparatus and chemicals avail-
able for the use of students in laboratory work is excellent and
abundant, and in many respects compares favorably with the equip-
ment of older institutions. The collections of org-anic and inorg-anic
chemicals, serving- for illustration, are also extensive. The set of
dyeing- materials is especially fine. I^ecture apparatus and charts
used in teaching- the principles and practice of the science of Chem-
istry have also been provided to some extent.

The work of the class in Chemistry for the colleg-iate year be-
g-irming- in September, 1894, has been carried on to g-ood advantag-e,
and it is believed that as the excellence of our facilities becomes
better known, they will attract a much larg-er attendance of earnest
students.

Because of the short time that the University has been in opera-
tion, this department is, of course, in need of development in many
particulars. As opportunity offers, it is proposed to increase the
means for the experimental illustration of Chemistry. This will
imply an increase in the supply of scientific apparatus, and of charts
needed to illustrate and explain manufacturing1 processes. It is also
proposed to add to the technical apparatus and chemicals necessary
to the development and teaching- of industrial courses in Chemistry.
With the growth of the Territory, there must come an increased
demand on the part of students for these courses of study, which will
enable them to apply the principles and discoveries of Science to
practical uses. The mining- industries of Arizona, and the peculiar
agricultural problems before the people of the Territory, make the
endowment of such courses particularly appropriate, and it is in-
tended to hold the Department of Chemistry ready to do its part in
this important work.

In conclusion, it is earnestly hoped that the people of Arizona
may be broug-ht to a realizing- sense of the fact that the chemical
laboratories and collections of their Territorial University afford ex-
cellent opportunities for the study of this science, not only as a means
for mental improvement, but also for the practice of those technical
processes which are of direct value in carrying- on the industrial
development of the Territory.

Respectfully submitted,
ROB'T H. FORBES,

Professor of Chemistry.



University Report of Professor Meade Goodloe.

TUCSON, ARIZ., DEC. 31, 1894.
DR. THEO. B. COMSTOCK, President.

DEAR SIR: I herewith submit a brief summary of my work
during- the year now closing-, as comprising- work of Instruction in
the University. I take occasion under separate head to mention
work done in the Bureau of Mines.

My duties in the University have consisted in instruction in
Class-room and Laboratory, and short morning-addresses in General
Assembly. The latter have been delivered in rotation with other
members of the Faculty during- the Fall term just closed.

Instruction in the Department of Assaying- has comprised class-
room and laboratory work of the Junior Class and Special stu-
dents in Mineralogy during- the Winter term, and of Special students
in Assaying- (twenty-five or more hours per week) throug-hout the
year. These latter students have been adults admitted to the Course
by vote of the Faculty. Their work has been earnest and satisfac-
tory, and it is gratifying" to note the appreciation of this Course by
men eng-ag-ed in practical mining-, who have not the time necessary
to pursue the regular curriculum.

Outside of this department, instruction has been g-iven to classes
assigned by the President. Such classes have been : The Junior
Preparatory Class in Arithmetic throughout the year ; the Junior
Class in I^atin throughout the Fall term ; temporary substitution in
Sophomore I^atin and Junior Mathematics for short periods during
the absence of regular instructors.

I have been ready at all times to undertake work assigned me
without this Department and shall so continue in future, but I beg
leave to respectfully suggest that such assignments must always
encroach upon time which could be devoted to the Department with
advantage, and must often withdraw my time from work which re-
quires continuous attention, and which, therefore, may be entered
upon only on days which can be uninterruptedly devoted to it. This
is particularly applicable to certain classes of commercial work in
the Bureau of Mines, where continuous work is a prime necessity for
securing accuracy and the promptness necessary in returning results
to patrons.

Very respectfully,

Assistant Professor of Assaying.



I I. THE BUREAU OF MINES.

This branch of the University has, perhaps, been the one least
understood by the g-eneral public, both as to its legitimate purpose
and as to the amount of work which has really been accomplished.
The appropriations from the National Government, which have
been a source of material support to this department, have not been
available for the important work of investigation for which the
Bureau of Mines was primarily designed—that is to say, for the
advancement of the mining- industry itself.

I. EQUIPMENT AND SUPPORT.

The equipment of the School of Mines in the University
proper, and in small part the salaries of the inadequate staff
of the Bureau, are provided by Congress, but there is not one
dollar available directly for the work of the Bureau itself,
aside from the meag-er sums niched from the General Territorial
Fund, a resource which has been wholly lacking* for two years
past. We have therefore been compelled to stop the publication
of Bulletins, three of which were issued in 1892 and 1893. A
moderate amount of cash has been earned in the assaying- and
metallurgyc treatment of ores, but as the income from this source
barely meets the expenses of the work, it can hardly be reg-arded as
a means of support. More than four hundred lots of ore have been
treated in the Mill and Laboratory, and considerably over one thou-
sand written replies to questions have been made officially.

Very much of this work has required considerable labor and
study, which has been given by myself and 1113̂  capable assistant,
Professor Goodloe, in addition to other duties of an engrossing-
nature.

This department having- been authorized in a mandatory man-
ner by the Legislature, it seems but reasonable that some fund
should be provided for its maintenance. This is a work in which
my interest is deep and sincere. Judging- from the correspondence
on file in my office, and from conversations with the. most intelli-
g-ent of our citizens, I am led to believe that the adverse conditions
under which we have been working" are by no means understood in
the Territory. We have done all that has been possible under the
circumstances, and I may frankly say, very much more than the
people have had any rig-ht to expect. That our accomplishment has
not been all that we ourselves desire, must be well appreciated by
all who have knowledg-e of the actual facts.

We have a mill with all proper appliances for the treatment of
all classes of ore by the most approved processes. Work done by its
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for compensation is wholly the property of the party ordering- it,
and, although kept in our records, these are not open to the inspec-
tion of unauthorized persons. The testing1 of minerals and their
determination are done gratuitously. Much valuable information
has been gleaned regarding- our mineral resources from the speci-
mens and samples sent us for testing. Every county and nearly
every town in the Territory has been represented in this work.

Much of the machinery in the School of Mines, which we utilize
in connection with our mill tests, was designed for the treatment of
silver ores, which now receive no attention from miners, We are
erecting* special g"old milling' machinery for instruction and for test-
ing". This comprises, in addition to our former equipment in this
line, a five-stamp battery and plates, with modern attachments.

We sometimes hear complaints that we are not doing" all that
could be wished by the mining- community for the development of
that industry. It should be clearly understood, however, that no one
feels the need of this work more than ourselves. But we have been
doing- even more than we should have undertaken under all the cir-
cumstances. We are well prepared to accomplish much more than
we have done, whenever it may please the Legislature to provide
ample funds for otir use.

There has been no money for traveling- expenses, excepting" as
trips could be arranged in connection with other work. For more
than three years past, on such trips, my own horse has been used in
connection with the one provided by the University. In this way I
have traveled over three thousand miles throug"h some of the roughest
country in the Territory, and have become personally acquainted
with the leading" mining" districts, with few exceptions.

Many letters are received from all parts of this country, and
from abroad, enquiring about our mineral resources, putting- ques-
tions relating" to metallurgic processes, and asking" advice on various
topics. Professor Goodloe has had more of this work thrown upon
him since the reorganization of the University in June, and he has
fully justified the confidence reposed in his ability and faithfulness.
Mr. Robert Ferg*uson, Foreman and Machinist, has continued in his
former capacity, and has discharg*ed his duties well.

II. GEOLOGICAL SURVEY.

In connection with necessary travel in the interests of education
and the work of the Agricultural Experiment Station, members of
the staffs have collected much material illustrating" the g*eology and
mineralogy of the region. I have done what I could in this way to
acquire a knowledge of the mining" camps and of the distribution of
our mineral resources. Reports made to the Governor in each of the
last two years give summaries of my conclusions from these studies.
There is great need, however, of more thorougii work in this direc-
tion. Our equipment, and the well-trained staff of my co-laborers,
would make it feasible to accomplish important results if there
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could be a reasonable allowance for expenses and publication of
reports. The establishment of a Geological Survey of the Territory,
if a moderate fund were placed at the disposal of the Bureau of
Mines, could be conducted with proportionately very great advan-
tage, because no material additions would be necessary to the staff
of workers, and these would also be available for important services
in the Bureau which are now perforce neglected.

III. SOME INVESTIGATIONS MADE.

We have been particularly interested in the study of the
gold ores, which are not always understood by miners. A Bulletin
was issued some time ago on the "Utilization of the Sulphide Ores
of Arizona," but the edition was quickly exhausted.

Our investigations show that three classes of gold ores occur in
the Territory in more or less variety. The real "free gold" ores,
excepting- those with a gangue of red or yellow iron oxide, are often
not distinguishable from the mixed class, or those lying between the
"free" and the " sulphuret " ores. The method of treatment re-
quired is different for each class, and this fact is too little understood
by those who are attempting to work them. Some recent disasters
in mining enterprises may be traced to this cause, which results
might have been avoided by due regard to information sent out by
this Bureau. We should be glad to extend the publication of such
work as is of public interest, but we have no means for this purpose,

I have nearly read}' for the press a series of papers upon the
economic minerals of Arizona and their geologic relations. This
work has been done as occasion offered, in the midst of labors for
other branches of the University. If publication cannot be provided
for by the Territery, it will be necessary to give it to the periodicals
or the scientific societies.

There is, I think, a wide and important field for the Bureau in
the publication of popular lectures on mining topics, g-iving hints*
and instruction concerning- methods of mining-, timbering, drain-
age, exploration, exploitation and ore treatment. The original in-
tention of the Bureau was to publish bulletins quarterly or semi-
annually, but this has been wholly impracticable in the last two
years, solely because of the failure of the Legislature to provide for
the continuation of the University tax.

My studies of the geology of the Territory have led to important
conclusions. I find that a series of faults, trending- northwest by
southeast, cross Arizona in such a way as to divide it topographi-
cally and geologically into well-marked, regions of distinctive types,
and that the silver, copper and lead ores, are intimately associated
with the main fault lines, as a rule. Crold also occurs in the same
system, or in such close relation to it that the dissociation is not
readily detected. But the great g'old belts which comprise-the bulk
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of our auriferous deposits are in earlier axes of disturbance trending-
east-west. Some of the rare and interesting* minerals which abound
in particular districts appear to have been formed at the inter-sec-
tions of well-marked breaks of the two series.

Our collections last summer in the Chiricahua Mountains were
very interesting-, comprising- more than thirty distinct types of
volcanic rocks and hundreds of specimens of minerals. In the
Bradshaw Mountains I was able to work out some important fea-
tures, as well as in the region about Camp Verde and between there
and Flagstaff and westward, through the region south of Prescott.
The economic results of these and other trips are valuable, as we
have been able to give information to many parties who request it,
concerning- the deposits of onyx, marble, coal, clays, iron ore, gyp-
sum and other useful minerals.

The r̂eport of Professor Goodloe, as Assayer of the Bureau, is
hereto attached.



Report of Professor Meade Goodloe, Assayer.

BUREAU OF MINES, UNIVERSITY OF ARIZONA, \
TUCSON, ARIZONA, DEC. 31, 1894. f •

DR. THEO. B. COMSTOCK, President and Director.

DEAR SIR : Work in the Bureau of Mines, owing- to the growing-
appreciation of its advantag-es throug-hout the Territory, is making-
increasing- demands on my time, the greater part of which is already
thus employed.

Such work has consisted of determinations of minerals and
rocks, qualitative and physical tests of economic stones, marble,
building- stone, etc., and assays, analyses, mill tests and special
laboratory tests of ores, with other details incident to a g-eneral as-
saying- business. Our records show a total of 396 lots of ores, min-
erals, bullion, etc., tested and reported upon for public purposes and
for various mining companies and private individuals throug-hout
the Territory. Of this number, 120 lots, involving- more than 250
separate tests, have been considered during- the current year.

The above summary does not include the investigating- and ar-
ranging for display, with determinative work connected therewith,
of some thousand specimens collected by the Director, assisted by
myself, during- the past summer in the south-eastern part of the
Territory. These specimens, with others formerly collected by the
Director, form the nucleus of a collection of the mineral products of
Arizona, which is being- constantly increased as occasion offers.
Specimens submitted for determination, from all parts of the Terri-
tory, form no small factor of this increase, many of them furnishing-
interesting- material for class instruction and display.

Other collections, the care of which rests with this Department,
are the private collections of the Director, and a number of speci-
mens, some of them interesting and valuable, received throug-h the
efforts of the World's Fair Commission.

For assistance in the furnace room, and in the minor duties con-
nected with the Laboratory, etc., I have had the services, at such
times as required, of a student, Mr. A. C. Garcia, by whom these
duties have been faithfully and skillfully performed.

All appropriate and necessary wants in this department have
been promptly met in the past, and, believing- that such will also be
the case in the future, I have to present no special recommendations
or requests, other than such as may be included in the Report of the
Director, or comprised in appropriate requisitions for supplies and
apparatus.

Very respectfully,

Assayer.



111. THE AGRICULTURAL EXPERIMENT STATION.

This important Division is more favorably placed by reason of
the annual appropriation by Congress of $15,000.00 for its mainte-
nance. The provisions of the law are also less rigid than in the case
of the College fund.

A very considerable change was made in the administration of
this branch June 1, 1894. Since that date a very large amount of
labor has been performed by myself and staff in getting- the busi-
ness into systematic order. Although it has been claimed that much
material was gathered in certain of the departments on subjects of
interest to Agriculture, and I have been credibly informed that Bul-
letins were prepared—and although letters on file in the office indi-
cate that such work had been done at the expense of the University
funds, nothing of the kind was ever turned over to me, excepting
the simple records of the chemical department and the files of corre-
spondence in the office of the retiring Director.

The only Experiment Stations at which work was in operation
when I took charg'e were at Tucson and Phoenix. The records at
both of these have been kept in such manner that we have been un-
able to make use of them for purposes of study, except to a very
limited degree. There are no records on file of the work done at the
co-operative stations.

A system has been devised and put into operation which is akin
to that successfully employed in the Bureau of Mines since its or-
ganization in 1891. This consists of epitomized entries by means of
which all items of business and correspondence in all departments
may be quickly traced.

This method of registry enables each official to conduct the work
of his own branch with promptness and freedom, at the same time
placing the responsibility in all cases where it belongs.

At the inception of my administration of the Station, the
gTounds and water supply were ^practically unplotted. We have
made surveys locating roads, trees, pipeife and aJl works, as far as
time has permitted, but the Phoenix Station is as yet unsurveyed.

Many questions having arisen on account of the numerous de-
mands for sub-stations in different localities, and my owti inability
to act understandingly without a clear knowledge of the situation,
we have moved slowly at first. The plan of action, submitted to
your Board, and by you approved October 5, 1894, contained an out-
line of my ideas concerning the best mode of expending our re-
sources to accomplish the greatest good to the Territory. We are
now vigorously prosecuting this policy, but it is not easy to accom-
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plish all we wish with the means at our disposal. The Territory is
so large and the topography and climatic conditions are so varied,
that most careful calculation is necessary to make the available
funds cover all needs.

A comprehensive scheme has been laid out with the aid of the
Station Council which we are putting into operation as rapidly as
feasible. We propose to establish small stations in as many differ-
ent localities as may be necessary to give a wide rang^e of physical
conditions, and to arrange carefully devised series of experiments in
these places. Our success will be, in some measure, dependent upon
the support and appreciation of the public of the real object of our
work. We stand ready to apply ourselves dilligently to the task,
and to make our experiments, as far as may be, exhaustive and con-
clusive; but we do not aim to advertise any given region, or to
conceal results which may be unfavorable. We leave to others the
commercial rewards as soon as our tests have gone far enough to
prove their possibility. Kvery dollar of g"ain, if such there be, will
be returned to the public in some way, and our funds are available
to meet possible losses. But we must expect communities or indi-
viduals to meet us half way. No principle is more firmly engrafted
upon our practice than that of absolute independence of all personal
interest in results. And this rule of action applies not only to the
members of our staff, but also to those with whom we may join
forces for public ends. Although special, or temporary, co-operative
arrangements may be made in cases where public interests may be
involved, it is not our purpose to furnish funds for any business en-
terprise, nor to make reports to individuals or corporations which
are withheld from the general public.

Our staff is earnest and faithful and no Experiment Station in
the country is now doing more careful and thorough work. Several
important bulletins may be expected shortly. Stations will soon be
established in all parts of the Territory, if we can secure the trans-
portation facilities, which oug'ht to be freely accorded persons
engaged in work of so great public importance. The professors
who are members of the Station Council are also employed as in-
structors in the University, and it is sometimes a serious problem
to arrange their time to good advantage for the best work in both
directions.

Since assuming charge I have traveled hundreds of miles throug-h
the Territory', and these trips, in connection with others previously
made, leave but a small area unexamined outside of the northern
and western borders of the region.

EXPERIMENT STATIONS IN OPERATION.

Station No. i.

We have at present only two Stations in operation: No. 1, of
40 acres, is the Central Station on the University grounds at Tucson.
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Here we have an example of a lean, porous, mesa soil, with much of
the natural cement known as "caliche." The altitude is 2430 feet,
and the climate gives a range in temperature from frost enough to
stop the growth of deciduous trees for about ten weeks in winter to
the hot, drying winds at 105 degrees for a short season in mid-sum-
mer. . Moisture varies from very great aridity to deluges of short
duration. On the whole, the conditions are trying to vegetation,
but we are making reasonable headway in discovering the most
adaptable varieties and the best means of growing them. At this
Station are the University nursery and green-houses, from which it
is intended to make distributions to the sub-stations.

Here we have also the beginning of a cactus garden and an ar-
boretum for the growth of trees native to Arizona. The latter has
been established since I assumed charge of the Stations, and both
are under the supervision of the Botanist. He has planted seeds of
about forty varieties of trees indigenous to this region. As the
climate of Tucson is not the same as that of all the localities from
which the seeds were collected, we propose to try all varieties at
Stations to be established in other districts.

In order to determine what plants wrill grow best in different
regions, I have had gathered in our Nursery at this station a large
variety of trees in sufficient number to enable us to test them here
and at other Stations. It is also intended, as far as possible, to
propagate plants, and I hope later to be able to organize a system of
distribution which will not only interest the people thoroughly in
our work, but also give us clear ideas of what can and what cannot
be grown in any and all parts of the Territory. Experiments which
we have made with Eucalyptus trees at Tucson have not been favor-
able thus far, but our tests are not wholly conclusive. The native
ash has grown with excellent results, and the China tree (Texas
Umbrella) is doing finely. Catalpa succeeds well, and several vari-
eties of palms, mulberries, coffee trees, ailanthus, and even elms,
have thrived.

The castor bean, under proper culture, yields a fine crop. Vege-
tables, especially egg plant, asparagus, radishes, beets, tomatoes,
melons and cucumbers, have given remarkable results where the
seeds have been well selected. Among flowers, we have produced
roses, pansies, cannas, geraniums, chrysanthemums, verbenas, and
others, of rare excellence.

Especially good results in the growth of blue grass upon our
lawns have come from the treatment given by the Assistant Horti-
culturist. This is important, because many have believed this to be
illy adapted to our climate. We have tried mixtures with other
grasses and with white clover, but have adopted clear blue grass as
being in every way most satisfactory.

Professor Boggs has introduced improvements in our water
supply at this Station, but it can still be rendered much more econo-
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mical. We are bending* our energies in all our work to tnake our
experiments conclusive, whether the result be favorable or unfavor-
able. I have also arranged to provide a series of sign-boards and
labels which will be so placed that visitors to the grounds may read-
ily understand the object cf each experiment.

Experiments in the growth of canaigre are well under way.
One series is under Professor-Forbes's care, and another is at pres-
ent in my hands. We expect to extend these tests widely, and to
make them in different sections of the Territory. Professor Forbes
has alsobeg"un investigation of the practical value of the mesquite
tree.

Additional experiments are being- instituted in the growth of
new forage plants, of which we have several of promising- import-
ance. We also have reserved an area for forestry experiments,
which must eventually prove of great benefit to this region. I have
recently obtained a larg-e variety of well-rooted grape plants of all
the leading" eastern varieties. These we propose to test on our
" caliche " soils and elsewhere.

The fruit trees in the orchards of Station No. 1 have been
planted about three years. Their history has plainly demonstrated
the necessity of extra care in planting", so as to secure root room,
and the results are not all that could be desired. But this portion
of the work did not come into my purview until too late to initiate
any experiments with the trees. The "Crown Knot," which is the
subject of our Bulletin No. 12, prepared by Professor Tourney, has
been troublesome in these orchards whenever the roots have been
checked by coming' in contact with the "caliche."

As Geologist of the Station, I have g"iven some attention to the
origin of the "caliche," and have made out some interesting" facts,
which bear important relations to our water supply and the agri-
cultural development of the reg-ion. These may be published later
in one of the Station bulletins. Professor Bog-g-s and myself have
also been working as well as we can to g-ather material on the sub-
ject of Artesian Wells in the Territory.

These are some of the leading" lines of investigation being" pur-
sued at the Home Station, but they do not represent the largest
portion of our work. For two months after the Station work was
added to my other duties, the correspondence relating" to this branch
of the University which passed through my office averaged less than
one letter per day, but it has now grown to an average of about
150 letters per month. Questions come in upon the widest variety
of subjects and courteous replies are sent to*all. Many such letters
are also being constantly received and answered by the heads of
departments in the Station Council, and this business is rapidly
increasing. I hope we may have done some good in this way, for
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the work is a very heavy tax upon our clerical force as well as upon
the members of the staff.

Station No. 2.

Station No. 2, of 40 acres, is on Grand Avenue, in Phoenix,
about 2V2 miles from the Court House. The Santa Fe, Prescott and
Phoenix Railroad grade passes along- the front side for nearly half
a mile. This site, 011 school land, was secured by citizens of Phoenix.
It represents two or more varieties of the valley soil of the region,
but not in all respects the best grades, although it is fertile. Much
of the tract lies low and is not well drained, thus giving" rise to an
excess of alkali. Heretofore, at least of late, too little reg-arcl has
been had to economy in management of this sub-station. Although
many experiments require to be conducted regardless of profit
pecuniarily, it is«not necessary to negiect such sources of revenue as
lie at one's door. This farm ought to raise enough fodder and grain
to go far towards keeping alive its own stock, besides providing area
enough to test crops upon which we may be experimenting at the
time.

This Station has been kept up, and some experiments have been
planned. We are now prepared to begin active work upon it, which
has been delayed for reasons known to the Board. There has been
serious thought of abandoning" or transferring this Station, because
its soil does not represent a fair average of the region in which it lies.
The former Station at Tempe, which had been wholly neglected for
some months prior to my administration, did nut come to my Qareful
notice until the Board meeting in October, when 1 was requested to
look over it and report in January as to the propriety of renewing"
work there.

About the same time, the citizens of Mesa, through the Council,
requested the establishment of a Station upon conditions favorable
to our purposes.

It, therefore, became necessary for me to canvass the whole sit-
uation in the Salt River Valley, and to decide upon a policy which
should appear best for the public interests entrusted to me. This
examination has been comprehensive and thorough, and I have
finally concluded, with the advice of the members of the Station
Council, to continue work upon Station No. 2, at Phoenix, and to
establish another Station upon a block of land within the citjr of
Mesa, if the city accept certain modifications of their proposal,
which have been made by authority given me by the Board of
Regents.

This will give us examples of two or three conditions of soil ;;t.
two different elevations in the valley. The physical conditions at
the old Tempe Station are in some respects like those at the Phoenix
Station; in others similar to the Mesa Station, but in both Phoenix
and Tempo we have not the best land of the district. In both, the
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excess of alkali is great, and the drainage is such that this difficult}'
must increase with the irrigation.

However, the accessibility of the Phoenix tract with the North
& South road completed to Phoenix, and the need of experiments in
reclamation of alkali lands, with the prospect that eventually
the value of this area will be materially enhanced by the
growth of the city, have decided me to recommend its continuance.

Pending- the decision upon this question and the best lines of
experimentation and the most satisfactory plan of administration,
the former arrangement has been in force, our attention being- g-iven
chiefly to keeping- the grounds in order and the trees from injury,
with the continuance of such experiments as were in progress, as
far as the records would enable us to discern them. We have growrn
sonu- canaigre here which was planted earlier, and the results of
cultivation have been somewhat remarkable in spots. Some Persian
palms sent from Washington have thrived and have been propa-
gated from suckers with success, but we have not had the fruit mature.

I have obtained seed of the Australian Salt Bush, through the
courtesy of Dr. ID. W. Hilgard, Director of the California Experi-
ment Stations. This is a forage plant which grows well on alkaline
lands. We shall test several species of this on our saline land at
Station No. 2, and elsewhere. Other experiments will be made on
these soils, and we shall also test a large variety of trees and other
plants.

ESTABLISH MKNT OF NKW STATIONS.

Besides the proposed Mesa Station, a number of other points
have been considered, with a view to distribute our tests over a wide
range of soil and climate, and to determine the crops best adapted
to the principal valleys.

The Station on the mesa at Yiima, which had received appro-
priations from the Board until shortly before I was made Director,
has not since been connected in any way with us. After careful
consideration of the matter, the plan suggested by myself and
adopted by the Board precluded the resumption of appropriations
under the conditions as they were, and no further negotiations were
made.

A Station will probably be located upon the Territorial Prison
tract at Yunia. I have made a cursory examination of the ground,
and Professor Bog-gs has given it attention since a partial clearing
has been made by the prison officials. We cannot make plans in
detail until enough work of this kind has been done to enable an
accurate survey to be made by us. As yet, it has not been deter-
mined whether heavy floods in the Gila River will wash out the land,
and the experience at a. former Station further up the river should
dictate caution.

If levees can be thrown up to protect the land, the proper posi-
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tions and dimensions for them can only be determined by extensive
surveys and careful computations based upon knowledge of the flood
lines of the river. A spot large enough for a sub-station might be
selected, if the whole tract of 20,000 acres were properly cleared, on
which the necessary protection might be had at reasonable cost.
But we cannot determine any of these points in a single week. The
report of Professor Boggs is hereto appended.

TUCSON, ARIZ., December 27, 1894.

DR. THRO. B. COMSTOCK, President.

SIR : Following is a report of my views on the proposed
Experimental Station work on the Territorial Prison tract at Yuma,
resulting from my recent visit :

On the point of land touching the Colorado and Gila Rivers,
and just above their confluence, some thirty acres have been cleared
of the exceedingly dense growth of willow and arrow-weed.

Yardmaster Moore, who has charge of the work, informed me
that he was assured that at least thirty more acres could be secured
adjoining that already cleared, and that he believed a much larger
area could also be cleared, but that the growth of vegetation was
so dense as to make it practically impossible to form a correct judge-
ment much in advance of the clearing. I was agreeably surprised
to find the land as smooth as it is. The roughest portion is that lying
on the Gila River front. Farther back it is much smoother.

This land is undoubtedly subject to overflow. I have not yet
obtained sufficient data to enable me to state how often this over-
flow may occur, or its depth on the land. Probably not much of
this tract is overflowed by the normal June flood, and that only to a
slight depth. A strip of the dense growth of willow and arrow-weed
has been left standing around the edges, except where it would ob-
struct the view from the prison. This live growth would be a great
protection to a levee surrounding the tract, and the artificial plant-
ing of willows at the toe and on the slopes of the embankment
would probably preserve it from damage by floods in either of the
rivers.

Mr. Moore has fenced a small portion of the tract, and recently
planted a variety of vegetables ; these all seem to be doing very
nicely. A hand pump was rig-ged in a bayou on the north side cf
the tract and is used for irrigating the garden. At one or more
points I saw deep holes made in removing stumps. The soil seems
to be very fertile, free from alkali to the greatest depth visible, and
warm and moist.

The natural growth of willows seems to indicate that certain
kinds of trees, and possibly alfalfa and other crops, may thrive
without irrigation, especially after being well started. On the other
hand, there is a possibility that the water-level being at such a
slight depth below the surface, may prevent the growth of certain
orchard trees. Shallow-rooted vegetation would undoubtedly require
irrigation, or be improved thereby.

On the whole, it seems to me that the project to establish a farm
to be worked by prison labor is well worthy careful consideration.
So far as I was able to judge, the problem of protection against floods
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is the only important one, and in view of the proposed employment
of free labor, this may not be very serious.

It would require considerable careful surveying- to arrang-e a
plan of operation, and at the present time there is not enoug-h land
cleared to enable a suitable survey to be made.

I would suggest planting" some samples of canaigre and perhaps
other plants during- the coining season, but I doubt the practicabil-
ity of getting- the land ready for planting- on a larg-e scale before
next autumn.

Very respectfully,

EDWARD M. BOGGS,

Irrigation Engineer.

Acting upon these sug-gestions, after further consultation, I
shall make arrangements with the prison authorities, if practicable,
for utilizing a portion of the tract cleared, as our Station No. 4.

An examination was made by myself of the region in the vicinity
of Gila Bend. I think we may reasonably expect to establish a
small Station somewhere in that region.

I am desirous of having a number of other Stations established
as our means permit, and shall hope within the next year to g-et
some ŵ ork started in the Upper Gila Valley, in Graham County,
and perhaps in the San Pedro, Sulphur Spring- or San Simon valley.

But the central and northern portions of the Territory have
strong claims upon us, and these must not be neglected, as hereto-
fore. Probably we can now do no more than to select one or two
points on the Atlantic and Pacific Railroad, and one on the North
and South Railroad. With this object in view, I have carefully
studied the region outlined, excepting the country east of Flagstaff
and west of Ash Fork, which will be visited at an early day.

Among the localities from which a selection may most probably
be made, are Wickenburg; Kirkland, People's or Skull Valley;
Prescott, Banghart, King-man, Williams, Flag-staff, Winslow, and
other towns on the line of the Atlantic and Pacific Railroad. In
making a choice, although controlled very largely by the local con-
ditions and the needs of investigations, it is evident that the
willingness of the people to aid us must be regarded as an essential
factor. We cannot fritter away our appropriations, and we must be
content with co-operative experiments where the public does not take
a decided interest. We have to move slowly, because we do not care
to undertake what will not be of permanent value, and we do not
wish to make mistakes. Donations of land are not necessary where
a good site can be secured upon the public domain, as we have the
right of entry to 9000 acres in any unoccupied areas within the Ter-
ritory. As a rule, we must make small Stations of five or ten acres,
and some provision must be made to work them at trifling cost. We
certainly cannot afford to keep one or two men employed in each
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place. If this be necessary, the number of Stations must be mater-
ially reduced.

GENERAL PIyANS.

Among- the lines which we propose for future investigation in
favorable localities, are : The growing1 of citrus fruits in new dis-
tricts and under peculiar conditions, the measuring- of water used in
irrigating- different crops, the utilization of the waste from the
canaigre extract factories, the improvement of the canaigre root by
cultivation, the growth of silk worms and the utilization of the pro-
duct by cheap Indian labor.

I have also hopes of introducing- a new forage plant suitable for
use in the northern portion of the Territory. The Bower Bros.,
near Flagstaff, have called my attention to a leguminous plant,
which Professor Tourney has identified as Hosackia Wrightii. This
is rapidly increasing in the neighborhood of Flagstaff, and is.greed-
ily devoured by horses and cattle. I have secured some seed from
that locality, and hope we may be able to arrange with the new
Reform School to utilize some of their lands for our experiments in
the growth of this, among other things.

In traveling through the Territory I have run across three seed-
ling peaches of merit, each with its own characteristics. Arrange-
ments have been made to secure cuttings for budding and grafting,
and we hope to materially improve the stock of the Territory in this
wray. Each of these seedlings comes from a different section ; one
from the Supai Indian country, in Yavai>ai County ; one from the
Agua Frio Valley, in the southern portion of Yavapai County, and
the other from San Xavier Mission, in Pima County. I am also
watching the growth of other seedlings, and have arranged to start
a large quantity, besides, at the Central Station.

Believing, as suggested by Mr. J. E. Bettler, Horticulturist for
Maricopa County, that there may be some virtue in one stock over
another, I have secured a good supply of well grown fruit stocks for
the purpose of testing* them in our climate as bases for grafting and
budding.

While in the East I investigated the merits of a suggested
method of destroying insect pests by mixing- arsenic with the fertili-
zers employed. This seems to possess great merit, and it will be
tested, in connection with, the application of artificial manures.

Other tests will be made, from time to time, as occasion offers,
or when important questions arise in connection with subjects of
general interest to the public.

Herewith are special reports from those in charge of separate
divisions of the Experiment Station work.



Experiment Station Report of Prof. Edward M. Boggs.

TUCSON, ARIZONA, December 27, 1894.

DR. THEO. B. COMSTOCK, President.

DEAR SIR : I have the honor to submit the following- report of
my work in the Agricultural Kxperiment Station for the past year :

The problem of water supply at the Central Station has required
my attention repeatedly. Xack of funds has precluded any attempt
to greatly increase the capacity of the well, or to place the pumping
plant on the most economical basis.

A weir has been constructed for the purpose of measuring*
the discharge from the main pump. Although unavoidably imper-
fect in its details and general arrangement, this weir enables
approximate measurements to be taken. From time to time obser-
vations of discharge have been made. Two two-inch pipes were
forced into the sides of the well in a horizontal direction, in the
principal water-bearing stratum, with the result of increasing the
flow nearly 17 per cent. A float, scale and pointer were arranged to
prevent lowering the water level below the point where the pump
began to draw air and to stir and pump the sand from the bottom
of the well.

The locations of the distributing pipes, both iron and vitrified
clay, have been traced so far as known, and the same surveyed and
platted.

The owner of adjoining property having laid claim to a strip
some 130 feet in width across the south side of the forty-acre tract
of the Central Station, it became my duty to make a survey to deter-
mine our position. This required much labor, owing to the necssity
of carrying the survey to remote section corners, but resulted in de-
nying the correctness of the claim.

An extensive survey has been made of the Central Station
grounds for the purpose of showing in detail every feature of the
field and ornamental work. The work of platting these survey
notes has not been completed.

Owing to high cost of railway transportation, but little travel-
ing has been done. One trip was taken along the Atlantic and Pacific
Railway and the Santa Fe, Prescott and Phoenix Railway to Pres-
cott, thence by team to Phoenix, thence by rail to Tucson.

On September 21, I received an annual pass over the Southern
Pacific Railway in Arizona. Soon after this, in company with the
President, a visit was made to Yuma for the purpose of inspecting
the sub-station on Yuma Heights. In December, I again visited
Yuma to examine the project for experimental work on the low-lying
tract belonging to the Territorial Prison. It has been thought ad-
visable for me go to Phoenix on the night of the 30th inst., to ar-
range matters for the transfer of the Station to a new foreman.

On July 1st the Meteorological work of the Station was placed
under my charge. Shortly afterwards an enclosure was made, front-
ing on the driveway south of the main building, and the instruments
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were removed to this location, where observations have since been
regularly taken by Mr. Mark Walker, Jr.

Since the removal of the United States Weather Bureau office
from the University to the city of Tucson, this Station has been
made a volunteer observer, and as such makes monthly reports to the
Director.

As opportunity offered, time has been devoted to a study of the
question of quantity, permanence, and rate of movement of under-
ground waters. Thus far, the scarcity of development works in this
vicinity has not permitted the publication of data having* practical
application to this region.

On account of the great distances of the field of our operations
from the manufacturing centres, and resulting delays in obtaining
needed appliances, it was necessary to postpone to another year a
carefully planned and comprehensive experiment to determine the
amount of irrigation most favorable to the cultivation of canaigre.

Having been designated to represent the President in his ab-
sence at various times, I have had considerable routine work to do.
Such duties, although in the aggregate consuming no small amount
of time, do not admit of detailed mention.

Very respectfully,
EDWARD M. BOGGS,

Irrigation Engineer and Meteorologist.



Experiment Station Report of Professor Tourney.

TUCSON, ARIZONA, DEC. 20, 1894.

DR. THEO. B. COMSTOCK,

Director Agricultural Experiment Station.
SIR : I submit the following- report from the Department of

Botany and Entomology, for the year ending" December 31, 1894:
The character of the work of this department for the past year

has been somewhat varied, not a little time having- been directed
toward the collection of material, especially material illustrating
economic Botany and Entomology.

Considerable time is required to attend to the correspondence of
this department, which relates to nearly every question which may
arise in both economic Botan)' and Entomology. Correspondence
of this character is increasing-, which seems to show that people of
the Territory are taking- a more lively interest in these questions.
Inquiries in reg-ard to native and introduced grasses and other for-
ag-e plants, the identification and best methods of eradicating- weeds,
remedies for combatting- injurious insects and the identification of
the same, necessitate the answering" of a good many questions. It
is the aim of this department to reply to questions of this character
as promptly as possible.

One Bulletin, viz.: " Preliminary Report of Observations on the
'Crown Knot,'" has been issued from, this department within the
year. But little additional information has been obtained in reg-ard
to this serious menace to the success of fruit culture in many por-
tions of the Territory. From a large series of observations, it is
evident that the rapid checking- of growth, either by pruning-, lack
of cultivation or insufficient supply of water, has not a little to do
with its development. By continued investigation and study we
hope to be able eventually to offer something- more satisfactory in
regard to combatting- or preventing this, as yet, little known disease.

BOTANICAL WORK.

This work may be classified under the following heads:
1st. The collection of data in regard to, and the seeds of, the

most promising of our native plants which seem likely to improve
by cultivation and be of value either for ornamental or economic
purposes.

2d. The observation and study of the native and cultivated
trees of the Territory, more especially those that enter into our
lumber industry, and those, both native and introduced, which are
valuable for shade and ornamental purposes.

3d. The examination and study of our most injurious weeds.
4th. The collection and study of the various species of native

grasses and other forage plants, and the gathering of data as to
their character, distribution and value as range forage.

NATIVE PLANTS FOR CULTIVATION.
Situated, as we are, in a region so different, so far as conditions

of humidity are concerned, from most other portions of the United
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States, plants best suited for cultivation in such places will not
readily adapt themselves to climatic conditions as we find them here.
Our cultivated plants have, as a rule, been brought to their present
condition of excellency in more humid regions. Our deficiency in
rainfall may, with many plants, be entirely eliminated by proper
irrigation, but many of the more tender fruits and ornamental
plants are unable to withstand the intense heat and dryness of our
summer months. To supply the place of these, it is worth while to
make the effort to improve some of our native species. With this
aim in view, the seeds of a large number of native plants were col-
lected during- the past year. A number were never heretofore
collected, and but few have been tried in cultivation. These seeds
have been planted, and it is hoped to add to them from year to year
until eventually we have seedling's of all the more interesting-plants
of ornamental or economic importance in the Territory.

The Monterey cypress {Cupressus macrocarpa, Hart.) is not hardy
in southern Arizona.. We have, however, a native cypress {Cupressus
Arizonicus, Green.), which grows in a number of mountain rang"es
in Southern Arizona. This tree is equally ornamental, and seems
well worth introducing" into cultivation, It is more than likely that
it will be, with us, much more hardy than its near relative of the
Pacific Coast. This is only one illustration of many to demonstrate
the advisability of this line of investigation.

FORESTS AND FOREST TREES.

During- the past year two extended trips and two briefer ones
were made to different parts of the Territory. As one of the inci-
dental features of these trips we were enabled to g-ain considerable
information in reg-ard to the trees and forest areas of Arizona.
L/iiuibering" is one of the most important industries of Northern
Arizona. It is of much importance that reliable information and
data be collected in reg-ard to our forest areas and native trees.
EMg-hty-three species of native trees are now known to occur within
the Territory. Of this number, several, including- one new species,
were during- the past season added to our flora.

Throughout Northern and North-west Central Arizona Pinus
ponderosa, var. scopulorum, the various forms of which are known as
yellow pine, white pine, and black jack pine, is the most abundant
and valuable tree. This pine covers large areas of Northern Ari-
zona, extending" for many miles on both sides of the Colorado River.
From here it extends with few interruptions through the San Fran-
cisco Mountains, Northern Bradshaw Mountains, southeast through
the White Mountains into New Mexico. This pine is also the most
important tree above 6000 feet on the more southern mountains.
It is of much importance to the future welfare of the Territory that
this forest area be protected from useless destruction by fire or other
causes which in no way aid in developing the Territory or in better-
ing the welfare of her citizens.

Other trees of Northern and Central Arizona are ashes, pines,
oaks, firs, boxwood, sycamore, walnut, mountain mahogany, locust,
hop horn-beam, buckthorn, juniper, balsam, maple, aspen and cedar.
Farther south we find additional species of pine, oak. juniper, ash
and mountain mahogany ; also acacias, mesquite, screw-bean, palo
verde, iron-wood, Juneberry, soapberry, elder, Mexican buckthorn,
arbutus, desert willow, cypress, mulberry, silky willow, besides quite
a number of species little known and of not much importance. Cot-
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tonwood, black willow, hackberry, wild cherry and alder are found
over a wide range and in many portions of the Territory.

GRASSES AND FORAGE PLANTS.

The investigation, during- the year, of our native grasses and
other forag ê plants, has been confined to the collecting- of seeds and
the gathering- of data in regard to their distribution and comparative
value as range forag-e in their native condition.

It is fairly well established by our investigations of previous
years, upon a great variety of native and forage grasses, that we
cannot hope for much success in grass culture without irrig-ation.
It was also demonstrated that quite a variety of both native and in-
troduced species make a more or less luxuriant growth under proper
irrig-ation, the luxuriancy of growth depending- almost entirely upon
the amount of water which they received up to a sufficient amount.
The species of grass most widely distributed throug-h the Territory
and most valuable as forag-e grasses are, viz.: The various Gramma
grasses, including- the black, white and tall Gramma, the northern
and southern bunch grasses, needle grass, salt grass, Gietta and
Sacaton grass. A number of shrubs provide a larg-e percentage of
the forag-e over considerable areas of the Territory. The most im-
portant of these are the buck-brush, shin oak and the so-called sages,
which are mostly species of Atriplex.

ARIZONA WEEDS.

On the rich soil of our valleys, which constitute nearly all our
agricultural lands, quite a number of weeds are becoming more or
less troublesome. Many of the more injurious ones of States
farther east have not as yet reached us, but we are not entirely free
from them.

A number of native species are very troublesome unless the soil
be subject to good cultivation. The following species may be
enumerated among the worst: Sunflower {Helianthus amiua), Mal-
low {Malva parviflora), Cocklebur {Xanthium Canadensis), Yellow
Daisy {Verbesina encilioides), Dock {Rurnex Belandieri, and Rag
Weed {Franseri ambrosioides).

ENTOMOLOGICAL WORK.

The entomological work of this department has been somewhat
abridged during the past year. This has arisen both from the lack
of funds to pay necessary traveling expenses and the lack of proper
facilities for carrying it on. The work done has been along the
lines of observations on injurious insects, and the collection of
specimens for the reference collection.

During the early portion of the year some time was given to the
investigation of the various species of scale insects injurious to cul-
tivated plants in Salt River valley.

As yet, our horticultural interests are not seriously injured by
insect depredations. The "San Jose scale" can be considered as
our worst insect pest, and the one which we have most need to fear.
This scale is established in quite a number of orchards in Salt River
valley. In the summer months it is not very destructive, but during
the months of Fall and Spring it increases rapidly and becomes
very injurious.

Various standard washes have been applied in combatting these
insects, but the best washes, no matter how thoroughly applied, do
not completely eradicate this pest. It is recommended that the Sta-
tion purchase a fumigating apparatus to be used as a more effectual
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means in destroying* these insects. The location of the University
Station is such that the greater portion of the work in economic
entomology has to be done throug*h correspondence.

Three trips were made to Salt River Valley to investig-ate the
"Crown Knot," and some of the more injurious insects of that
valley. On one of these trips a paper treating" on the subject of
Scale Insects was read before the Horticultural Association.

Respectfully submitted,
J. W. TOUMEY,

Botanist and Entomologist.



Experiment Station Report of Professor Forbes.

TUCSON, ARIZONA, December 18, 1894.

DR. THEX>. B. COMSTOCK,

Director of the Arizona Agricultural Experiment Station.

SIR: AS Chemist of the Agricultural Experiment Station, I
have the honor to submit the following" report:

Having- been connected with the Station no longer than since
September 1st, 1894, my report must largely consist of a statement
of present conditions and facilities, of the work now in progress,
and of the lines of investigation which, from the Chemist's point of
view, promise to be of most value to the people of the Territory.

The Laboratory at the disposal of the Chemist is excellently
adapted to the performance of a wide rang-e of chemical work. The
rooms are well lig-hted and arranged. The apparatus and materials
are abundant and include excellent balances and weights, numerous
pieces of glass, porcelain, iron, and platinum ware, and a large and
varied supply of chemicals. The Library available for the use of
the Chemical Departments of the Station and the University includes
many excellent volumes, but may be added to with much benefit to
the work of these departments.

The chemical work of the Station naturally falls under two
heads: First, the examination of the soils and waters of the Terri-
tory, together with the fertilizers and chemical treatments appro-
priate to these soils, and, second, the chemical investigation of the
various vegetable and animal products, both wild and domestic, of
this region, and especially of those found native to Arizona.

The agricultural development of the Territory is closely con-
nected with a careful study of its soils, and irrigation waters, and of
the methods and materials for improving the conditions of these
soils for agricultural uses. These problems are common to all the
western states and territories, and have gained immensely in
importance since the projection and construction within recent
years of numerous irrigation systems. The methods of reclaiming
alkali lands, the chemical effect of irrigation waters upon these
lands, and the fertilizing value of the silts deposited by irrigation
waters, are instances of the many lines of inquiry associated with
this subject. During a recent wagon trip over the Territory with
the President of the University, I was enabled to make a collection
of siits and soils from different places preparatory to beginning
work in this direction. Analyses of a number of waters from vari-
ous localities have also been made, and it is intended to develop this
line of work until results of interest and value are obtained.

Of great importance, also, is the examination of the native pro-
ducts of Arizona with a view to their present uses, and their develop-
ment into profitable crops. It is natural to suppose that those
plants which have become adapted to our soil and climate through
long residence, should, in many cases, be better suited to our condi-
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tiotis than those brought here from foreign surroundings. Chief
among" these native plants is the canaigre {rumex hymenosepaltis),
which is at present attracting much attention, and whose-chemical
study was begun by my predecessor. Prof. C. B. Collingwood. The
value of this plant as a substitute for gambier in the tanning of
certain brands of leather is recognized, and it will be of great com-
mercial importance if its cultivation proves practicable. In order to
increase the chances of profitable cultivation it is necessary that
this plant receive the most careful and complete chemical examina-
tion, that we may discover every item of value in connection with
it. It is hoped that, besides its tanning power, additional uses may
be discovered in connection with those parts of the root which are
now wasted. With a view to its improvement, a chemical study of
the plant should also be made in connection with agricultural ex-
periments. The history of the sugar beet, of the cow pea, and, in
fact, of most of the important agricultural plants, indicates that a
favorable outcome of such work is fairly probable. The writer,
however, must emphasize the fact that such development requires
time and patience, not only on the part of the experimenters, but
also of those who expect to utilize the results of investigation. The
modification of a plant which has required long periods of time to
attain a certain condition, is not a matter of weeks or months, but
of several or many }rears, and must be guided by constant and care-
ful study. Such a study of canaigre has been undertaken by the
Chemist of the Station, and experiments have been started with a
view to further knowledge of its possible uses, and also with the
intention of improving the root for agricultural purposes.

While beginning these experiments, an examination has been
made of the products of the Mesquite tree. In some parts of New
Mexico and Arizona the beans and leaves of this tree are useful as
forage for domestic animals. The wood also is a valuable fuel, and,
although it is not practicable to cultivate the tree for profit, a
knowledge of its value should prevent its needless destruction. The
results of the examination will be made known in a bulletin.

It is intended, by correspondence and inspection, to become as
familiar as possible with the wTide range of interests to which the
Chemical Laboratory of the Station is related. In this way the
laboratory may be expected to become an active factor in the in-
dustrial development of Arizona, its usefulness being only limited
by the amount of time and means at the disposal of those who are
in charge of its investigations.

Respectfully submitted,
ROB'T H. FORBES,

Chemist of the Experiment Station.



Report of Assistant Horticulturist.

TUCSON, ARIZONA, January 10, 1895.

THEO. B. COMSTOCK, ESQ.

DKAR SIR : Herewith please receive a brief report of matters
affecting the grounds of the University and Experiment Station:

Of the three plats laid out in orchard trees of peach, plum and
apple, respectively, that of the peach seems to have thriven best ;
this includes most of the apricots on the grounds which have grown
fairly well, but are slow to set fruit. Plums suffer from the sun,
prunes severely so, leaf scald occurring" frequently during* the sum-
mer. The apples are making- plenty of wood and continue healthy,
but pears are not thriving1 so well as in the earlier stages of their
growth, this being- doubtless due to the peculiar root requirement of
this class which the grounds of the Station cannot supply.

The shade and ornamental trees are succeeding", except those on
the boundary of the grounds, which suffer from the attentions of the
rang-e cattle.

The lawns are in better condition than since their formation ;
open spaces, however, call for complete relaying-.

The greenhouse has been of decided advantage during" the past
year, having- served to propag-ate probably between two and three
thousand native trees and shrubs, including- ornamental plants of
various sorts. These have been applied to the adornment of the
grounds, and to some extent to free distribution. Further develop-
ment of this department seems very desirable.

About half an acre of canaigre roots has been planted and
should yield a considerable supply of roots for the next season.

Considerable improvements have been effected in the condition
of the paths and roadways, and when the further alterations con-
templated are completed, the g-eneral appearance of the grounds will
be greatly enhanced.

Respectfully submitted,
MARK WALKER,

Assistant Horticulturist.



IV. THE TERRITORIAL MUSEUM.

Established at the last session of the Legislature, this valuable
branch has received as much attention as possible under the circum-
stances. We cannot use any of our funds for this division, excepting
what may be appropriated for general purposes, or specifically for
this use, by the Territorial Assembly. All that has thus far been
available is the small sum of $100 per annum for the salary of the
Curator. Nevertheless, with the rare devotion of Mr. Brown, and
the assignment of a room and some collections donated, we have
made a very good beginning-.

Mr. E}. Rose, of Pleasant Valley, Gila County, bequeathed his
collection of curiosities to the University. We have not been able,
as yet, to remove these, as the locality is inaccessible to wagons, and
the cost of the trip to pack and ship them has not been provided.

Mr Herbert Brown, who has been collecting- for the Museum
at his own expense since his appointment as Curator, has donated a
remarkably valuable collection of bird skins, prepared with the
skill for which he is noted througiiout the United States. This col-
lection, comprising- 1200 specimens, is almost a complete representa-
tion of the regional ornitholog-y, and contains in addition the eggs
of the same species. Many duplicates are included, which will be
valuable for exchanges, but the most important feature is the com-
pleteness with which the variations of plumage, indicating- different
conditions of ag-e, sex, seasonable changes, etc., are represented by
extra specimens.

This donation, made to the University, but deposited in the
Territorial Museum, will attract great attention from students of
ornitholog-y, and it is valuable also as indicating- what should be
attempted in other fields in the Territorial Museum. Were we to
attempt its duplication, the cost would certainly be several thou-
sands of dollars. Mr. Brown's public spirit and thoroug-h confidence
in this institution will be more keenly appreciated when I remark
that the most tempting and flattering pecuniary offers from this
country and from Europe have been persistently refused by him,
in order that the collection may be deposited where it properly be-
longs—in the University of Arizona.

The Curator's report is herewith. I cannot express too strongly
my belief that an appropriation by the Legislature to cover the
running expenses, with a liberal allowance for cases and fixtures,
will be as well expended as any money which could be applied to
Territorial uses, outside of instruction. We have no suitable cases
for the permanent display of such material, and no fund available
for procuring them.
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THEO. B. COMSTOCK, President,

Territorial University-, Tucson, Arizona.
SIR: AS Curator of the Territorial Museum, I have the honor

to report that favorable progress is being* made in the work of the
Museum, and beg* permission to state that with sufficient outlay for
the proper keeping- and display of the material now on hand, it will
be trie beginning- around which a splendid Territorial representation
can be g-athered. In this work, which has been limited largely
throug-h lack of means at my disposal, I have taken much personal
pride, and hope eventually to make a collection of the various forms
of Arizona life that will, as a branch of instruction, be a credit to
our coming- State. I fully appreciate the inability of the authorities
of the University to do more than has been done in the direction of
this important department, and the desire of yourself to increase the
facilities of the Museum for the furtherance of its work. My own
private collection, comprising* at least 1200 first-class bird skins, to-
g-ether with much other valuable material, will be contributed as a
free g"ift to the Museum, and I respectfully sug-g-est that proper cases
for its care be made, and also for the care of the material that is
constantly increasing- under my Curatorship.

Very respectfully,
HERBERT BROWN,

Curator University Museum.
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SUMMARY OF RECOMMENDATIONS.

For convenience of reference, a recapitulation of the most im-
portant needs of the University in all its branches is here given:

I. We need a supplementary fund to those furnished by the
General Government, so that absolutely necessary expenditures for
which those funds cannot be used may be provided for.

II. A dormitory, with rooms for general University purposes, is
sorely needed. The appropriation of $10,000 per annum for the years
1895 and 1896 is fully justified by the actual situation.

III. The Bureau of Mines should be given more opportunity for
usefulness in the investigation of our resources, and the publication
of-results in-popular form. The annual appropriation of $2500 per
annum would return enormously upon the outlay. At present there
is nothing available whatever for this use.

IV. The Territorial Museum, established by the Legislature,
and already in an advanced stage, notwithstanding it has cost the
Territory but $200, has acquired by gift property to the value of
several thousand dollars, and is in a position to accumulate more
rapidly than its needs can possibly be met under present conditions.
The appropriation of at least $3000, to be used in meeting the
legitimate expenses of collecting and caring for this material of
untold value, historically and otherwise, is imperative and an imme-
diate necessity.

V. I would suggest the propriety of enactments to ensure the
following results, all of which seem to me important aims for the
University :

(1). The appointment of a special Board of Visitors from differ-
ent parts of the Territory, whose duty it shall be to meet annually
at the University on Commencement Day and to report to the Gov-
ernor.

(2). Appointment of Regents to serve for definite terms, so ar-
ranged that only a minority shall retire at one time, except by
removal for cause. This is the only way to secure stable govern-
ment, upon which the vitality of the University must depend.

VI. As the best means of securing the results outlined in pre-
ceding paragraphs, I respectfully suggest that the Legislature be
asked to renew the former University tax of one-half mill upon the
hundred dollars valuation.

In conclusion, I desire to express my deep sense of the courtesy
and consideration which has been shown me by all the members of
the Board, officially and personally.

Very respectfully,
THKO. B. COMSTOCK,

President of the University.




