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REPORT OF THE DIRECTOR.

The Agricultural Experiment Station, in accordance
with the law of Congress, is made a department of the State
Agricultural College. By its fundamental act the Agricul-
tural Coliege was required to do considerable experimental
work, so that the passage of the Hatch act by Congress did
not inaugurate agricaltural experimentation at the Agricul-
tural College, but endowed work for that particular purpose.
In furnishing this annual income, the government made cer-
tain conditions, which were accepted by the state legislature
by act of 1889.

The Experiment Station is the special organization for
carrying on the work of esperimentation and as distinct
from that of teaching. Nearly every member of the staff of
the Experiment Station is also on the staff of instruction, and
where this is the case, the salary is borne jointly by the two
funds. While sometimes the demands of the station work
and those of instruction seem to conflict, there is no doubt
that the association of the college and station has been of
benefit to each; to the station because it has thus found an
Organization already in existence, with high ideals, with
“quipment of building and libraries, and much apparatus
available for investigation: and to the College because it se-
cures the inspiration which comes only from contact with
sclentific problems at first hand. The connection has en-
abled both to secure men which neither could alone. It has
nl:so enabled the College to meet one of the purposes of in-
§t1t1}f10ns of learning—the development as well as the dis-
ehlnation of knowledge.
et The \s’mtion has its own executive lLiead, termed the Di-

CCTOP 11 s Q > :

e I‘;i;}qigl‘m‘er bfeptember. ‘1b99, this has Deen separate from

hs Sh(:m( 11(3 Q the.(‘ollege,rils the. expeme.nce of ot‘he_\r states

of the tht. 0 be desirable. The Director 1s the official head
Station, has charge of matters relating to it, the au-
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thorization of expenditures, preparation of plans in confer.
ence with the staff, and subject to the approval of the execy
tive committee. As the station as a whole is termed a de
partment of the College, the branches of the station have heen
termed sections, directed by a specialist. The officers are
the agriculturist, the horticulturist, the chemist, the ento
mologist and the irrigation engineer, with assistants. There
are two fleld agents—one for the Arkansas Valley at Rocky
Iford, one for the plains.

The regulations of the station, as established by fne
State Board of Agriculture, and substantially following the
suggestions laid down by Director A. C. True, of the office
of experiment stations of the Department of Agriculture, are
given in full in the thirteenth annual report, published in
1900. As compared with the previous loose organization,
they place added responsibility on the Director, and give
him correspondingly greater power.

The intent of the regulations is to unify the work of the
station, and to enable its work to be more effective. Colo-
rado is so rich a scientific field that every worker is tempted
to attempt more investigations than time or means will per
mit to be carried out successfully. Colorado has an area
nearly equal to the combined areas of Rhode Island, Con-
necticut, Massachusetts, Vermont, New Hampshire, Maine
and New York. There is a much greater difference in eleva-
tion, a greater diversity of climate, as great a difference in
the character of agriculture. Irrigation brings in an entirely
new class of questions. The plant and insect pests are largely
new, or arise from unusual development under the new corw
ditions. And, besides the ordinary class of scientific invest:
gation, the lack of accumulated experience, even the lack of
knowledge of the agricultural characteristics or possibilities
of the state, render unusually useful, if it does not fully jus
tify, a line of inquiry for which there is no occasion in older
communities.

There is, therefore, as great, if not a greater, variety of
problems before the station than in the states mentioned. As
the general government appropriates the same sum to each
state, irrespective of its size, there is then $105,000 given by
the government to agricultural investigation in those
states of the same combined area as Colorado. DBut even
this has been insufficient, and, from local sources, from t"h‘?
legislatures and local sources of revenue, this sum was I
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creased by $160,000, and two additional stations established
by state support.

We have §15,000 slightly increased from minor sources
for the problems of Colorado.

In view of the limited number of inquiries that can be
taken up it is especially desirable that the station should be
in touch with the conditions and interests of the different
parts of the state. Only thus can we hope to be able to choose
the lines of inquiry which will be of the greatest service. As
it is, there are portions of the state nearly as large as Massa-
chusetts in which no member of the station staff has ever
been.

With a fixed income and an almost unlimited field the
policy of confining the station to a relatively limited number
of lines of inquiry is evidently the only possible one. We
must omit or postpone many questions, or take them up inci-
dentally. Tt is desirable to choose more especially the ques-
tions peculiar to our state, using the results of other states,
where applicable, confining our efforts principally to those
lines in which we can derive no help from others.

There are five sections in the station—the agricultural,
horticultural, chemical, entomological, irrigation engineer-
ing. In addition to these there are two field agents, who re-
port directly to the director. - While there are many invita-
tions to extend the lines of work, sound business sense seems
to require that conditions for the most effective work should
be arranged for those we have.

The scientific worker requires peculiar qualities. He
mgst have a special education, often on broad lines, for
effective work. He must also have a scientific imagination,
such as can plan investigations and construct working hy-
Potheses, and see the results of investigation. He must be
bossessed of patience and perseverance to carry through an
thormous amount of drudgery that his conclusions may be
based on a firm foundation ; persistence to continue a line of
Work for years, if need be; an intellectual honesty, to be able
fl(;oiiegitiigﬁggrg facts as tl'ley are, even i.f they contra@ict his

S ypothesis; a love for his work for his own
sakg, and, as a rule, an indifference to public reward or appro-
bation. In the agricultural experiment stations he must also
}E‘p% 111; appreciat@on of the' questions whosg solution are of

ance to agricultural interests, for while an adherence
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to the so-called practical inquiries is often the least produc
tive of practical results, a lack of sympathy with the applica-
tion of his investigations disqualifies him for the most effec.
tive station service. Besides these qualifications, a station
worker needs to have under our conditions some ability tb
teach, and to present hlS results both by writing and b
public address.

The best conditions for scientific activity are also usually
peculiar. It is generally true that the productive hours use-
ful for comparison and analysis of data, for developing re-
sults, and, in general, applying scientific imagination are fey
innumber. Itisakin to literary production where the almost
universal experience is that the highest quality of work can
be produced for only a few hours per day. This does not
mean that other hours, often long, may not be given to the
labors of investigation. During such time he needs to he free
from distraction for the best results. It is for such reasons
that routine work often interferes with and prevents
productive work, for the hours available for such pur-
pose often can not be made to fit into a routine. It is poor
economy for the time of capable investigators to he used in
work like typewriting, which can be done with cheaper
help. Some working fund is also needed to be avail
able at any time for special investigations which emwer-
gencies may require, to assist in any special line as occasion
requires, and to render it possible for the staff to investigate
many questions in different parts of the state as they arise.
As it is the margin between the income and the expense:
which may be classed as fixed or semi-fixed is small. Except
for the indirect help received through the connection with
the Agricultural College because of the very proper view that
the station is the research portion of the college, and a proper
part of its activities, the work of the station would be les
sened.

The activities of the station are shown in the reports of
the various members of the staff forming part of this 101)0“
Thesedo not showthe full extent,nor the scope of the inquiries
under way. While the p11nc1pal work is done at the central
station, it is not confined there. The constant effort of the
present management has been to render it possible to take up
lines of inquiry in other portions of the state when conditions
required it.
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Only a partial list can here be given. Experiments on the
developnient of special varieties of wheat have been continued
i the San Luis valley, fruit investigations at Grand Junc-
tion, Delta, and the South FFork, trials with potatoes at Gree-
lev, seepage investigations over several hundred miles of
streams, trips of the entomologists down the Platte and to
the fruit sections of the state, the trips of the field agents on
the Arkansas, and on the plains give a small record of trips
of investigation which have required thousands of miles of
wagon and railroad travel during the year.

The results of the investigations reach the public in vari-
ous ways. The publications form one and the most common
way, but not the only one. Public addresses at farmers’ insti-
tutes, and elsewhere, conferences at different places with
fruit men, irrigation men, prospective settlers, and, more
time-consuming still, the correspondence. This is welcomed,
and while inquiries are almost infinitely varied, and often
have no relation to our work, we always answer them or at-
tempt to put the inquirers in the way of getting the informa-
tion desired. The increase in the draft on time from this
source 18 shown by the fact that the expense for postage for
the past three years has been over five times that of the pre-
vious three years.

But the most effective means for the distribution of the
results is through the bulletins. There are, however, four
classes of publications, as follows:

1. Bulletins. These are issued from time to time giv-
g results of the investigations of the Experiment Station
and are sent to all on the regular mailing list.

2. Press Bulletins. These include results which it is
thought best to report at once, and are brief enough to issue in
the press. They are sent to all Colorado newspapers and to
Special lists of persons, according to the subject matter.

3. River Press Bulletins. These give records of the
Poudre river, and are reported weekly during the irrigation
Sason. They are issued more especially to those interested
I irigation in the Poudre valley. There is also some de-
mand for them from other portions of the state.

L Annual Reports. These are required by law to be
tomplete statements of the work of the station made to the
‘overnor. The edition is limited, and in consequence it is
1Ot sent to the general mailing list. This also does not make
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a desirable place for information requiring general distrihy.
tion. The tendency is to make it a place for technical prog.
ress reports, or matter not adapted to bulletins.

The principal publications are the bulletins. They are
now printed in editions ranging from 8,000 to 10,000. As the
work of the station becomes more useful and more in demand,
there is a corresponding increase in the expense required for
printing.

The following is the list of bulletins issued during the
past year:

No. 67. The Distribution of Water. Powers and Du
ties of Irrigation Officials in Colorado. 32 pp., by Hon. H.
N. Haynes, of Greeley. This gives a summary of the princi-
ples of the law relating to the duties of officials having {o
do with the distribution of water. It also includes a tabular
statement of irrigation administration by the director.

No. 68. Pasture Grasses, Leguminous Crops. Canta
loupe Blight in 1901. 14 pp., by H. H. Griffin, of the Ar
kansas Valley substation.

No. 69. Plant Diseases of 1901. 24 pp., 9 plates, by
Wendell Paddock.

No. 70. Potato Failures, A Preliminary Report. 20
pPp., 12 plates, by F. M. Rolfs. This bulletin calls attention
to Rhizoctonia Solani.

No. 71. Insects and Insecticides. 40 pp., 4 plates, 2
figures, by C. P. Gillette. This includes in a compact form
the principal insects attacking the different plants. The in-
secticides are also classified and arranged so that reference
can be made from the insect to the remedy.

No. 72. Soil Study, Part IX. The Ground Waters, 48
pp., by Dr. Wm. P. Headden. This is a continuation of bul-
letins Nos. 46, 58, and 65. This includes a study of the
ground waters in the plat which had formed the subject of
study in the three preceding bulletins.

No. 73. Part 1. The Feeding Value of Beet Pulp. Part
II. Feeding Beet Pulp and Sugar Beets to Cows, by B C.
Buffum and C. J. Griffith. This gives a general summary of
general trials of feeding beets and beet pulp made elsewhere
and especially to feeding pulp to cows here.

No. 74. Swine Feeding in Colorado. 30 pp., 2 plates
by B. C. Buffum and C. J. Griffith. This includes results
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of three classes of experiments. Beet pulp and sugar beets
for fattening hogs; home grown grains vs. corn for fatten-
ing hogs; and other trials with corn, barley, alfalfa and
wheat.

No. 76. Feeding Beet Pulp to Sheep. 10 pp., by H. H.
Griffin, of the Arkansas Valley substation. This gives a re-
sult of feeding beet pulp to 250 sheep in two lots; one that
was fed pulp and one that was fed corn.

Press Bulletins.

No. 12. Potato Failures. By W. Paddock. Gives re-
sults reported at greater length.

No. 13. The Best Time To Cut Alfalfa. By Wm. P.
Headden.

The Poudre river bulletins were first issued this year in
April and continued weekly until October 21, making 20
issues in all.

The following is a list of the publications exclusive of

the annual reports and the river bulletins issued previous to
this year.,

No. TITLE. AUTHOR.
1 Reports of Experiments in Irrigation and Meteorology.....vun... Elwood Mead
I Report of Experiments with Grains, Grasses and Vegetables..... ! A. E. Blount
3

Concerning the Duties of the Secretary and Distribution of

BeeAS L.ttt e e Frank J. Annis

{ Experiments with Potatoes and TobDACCO......u.veererenerneenn.n. James Cassidy
5 Experiments in the A DALY e e C. M. Brose
§ Notes on Insects and InsSectici@es............oeeeeeeeeeeeeeeenoenn. ., James Cassidy
T Potatoes and SUGAT Beets........eeeeen.eernneesmneeeenneennnn., .....James Cassidy
David O’Brine

8 Alfalfa: Its Growth, Composition and Digestibility.............. David O'Brine

James Cassidy

9 H .
Soils and ATRAli..............oooiireiee e David O’'Brine

10
TODRACCO ..ot David O’Brine

James Cassidy

.............................................................. C. L. Ingersoll
David O'Brine
12 Some Colorado Grasses and Their Chemical Analysis............ James Ca;ssidy
David O'Brine
ii On the Measurement and Division of Water..................... L. G. Carpenter

Progres .
rogress Bulletin on SUBATr BeetS.iiiiiiiiiii i David O'Brine
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No. TITLE AUTHOR,
15 The Codling Moth and the Grape Vine Leaf Hopper.............. C. P. Gillete
16 The Artesian Wells of Colorado and Their Relation to

189 1= 1 T} o B S L. G. Carpenter
17 A Preliminary Report on the Fruit Interests of the State....... C. 3. Crandall
18 Index Bulletin......oooiiii i e i . J. Quick

““A’" Special Bulletin Concerning Subjects Investigated by the
Experiment Station.

19 Observations Upon Injurious Insects, 1891..........cooviiiiirnennnnn C. P. Gilletle
20 The Best Milk Tester; The Influence of Food on Milk Fat....... W. J. Quick
21 Sugar Beets; Potatoes; Fruit Raising.....c.coiiiiiiiiiininininns F. L. Watrous
22 A Preliminary Report on the Duty of YWater.................... I.. G. Carpenter
23 ColoTado WeedS. ..o ui it e C. 8. Crandali
24 A Few Common Insect PestS......ouiiiiiiiiiiienieiiiiaaiiieiannan.. C. P. Gillette
2% Progress Bulletin on the Loco and Larkspur.................c..... David O'Brine
25 Garden and Farm Notes £Or 1893, .. ... ieiiiiii it e
Seeding, Tillage and Trrigation..............ooiiiiiiiiiiiiiiii i

27 The Measurement and Division of Water, 3d Ed.................. L. G .Carpenter
28 The Russian Thistle... ..o C. 8. Crandall
29 Strawberries and Grapes; Notes on Varieties.................... M. J. Huffington
30 Farm Notes for 1834; Notes on Tomatoes..................coovvinn TW. W. Cooke
. L. 1Vatrous

M. J. Huffington

31 (Technical.) The Hemiptera of Colorado............ .......oons C. P. Gillette
C. F. Baker

32 *Sheep Feeding in Colorado.......oiiiiiiiiiiiniiniiiii i T, W. Cooke
33 **Seepage or Return Waters from Irrigation..................... L. G. Carpenter
34 *Cattle Feeding in Colorado..........ooo i iiiiiiianes . W. Cooke
35 R ANl A, e Wm. P. Headden
38 M SUEAr Bl S it e een W. W. Coake
Wm. P. Headden

37 *(Technical.) The Birds of Colorado.........ooiiiiiiiiiii e W. W. Cooke
38 **Sheep Scab; A Few Insect Enemies of the Orchard.............. C. P. Gillette
39 **A Study of Alfalfa and Some Other Hays................. ... Wm. P. Teadden
L = 78 o 1= U W. W. Cooke
41 Blight and Other Plant DiSeaseS.........oiiriiriiriiriiinaaenenens C. 8. Crandali
42 Sugar Beets in Colorado in 1897. .. ooreeitin e \v,-:lvp“fhgggi\i
42 **(Technical.) Colorado Lepidoptera, Bte.......c..oviiiiiiinieaanns o~ P Gillette
44 *(Technical.) Further Notes on the Birds of Colorado............ 7. WL Covke

46 *The Loss of Water from Reservoirs hy Seepage and Lvap- .
1o =X o 1oy s PO U L. G. Carpentd
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Ne. TITLE AUTHOR.
& *A Soil Study. Part I. The Crop Grown: Sugar Beets....... Wm. P. Headden
& *Colorado’s Worst Insect Pests and Their Remedies............... C. P. Gillette
4 Losses from Canals from Filtration or Seepage................. L. G. Carpenter
49 *Meteorology of 1897, with Illustrations............................ L. G. Carpenter
R. E. Trimble
50 Notes on Plum Culture..........cooiiiiiiiiiiiiiiiiiiiineiiieaienins C. 8. Crandall
51 *Sugar Beets in Colorado in 1898....... ... ..o iiiiiiiiiiiiiiiaanns W. W. Cooke
52 *Pasturing Sheep on Alfalfa; Raising Early Lambs............... W. W. Cooke
1 o o T3 o o LT C. H. Potter
C. 8. Crandalil
5¢ *Apiary EXperiments.............ciiiit il i i C. P. Gillette
55 ®Forests and SnOw...... ... i L. G. Carpenter
5 Birds of Colorado.......ouuuiiiiiiiiii ittt iiia et ia i W. W. Cooke
5T Farm NOteS. . .. it i W. W. Cooke
8 A Soil Study. Part II. The Crop Grown: Sugar Beets........ W. P. Headden
5 Field Notes of Trips in Eastern Colorado.........coveiveieeeeneenens. J. E. Payne
8 Bush FrUtS... ..ottt i e e el Carl H. Potter
Bl Bromus INerMiS.........vuiieirt it et e F. L. Watrous
H. H. Griffin
J. E. Payne
62 Cantaloupes....................... e e e e H. H. Griffin

8 **Sugar Beets. A Resume of Work Done by Colorado Agri-
cultural Experiment Station.............ooeeeeeeeearuiennnnnenn.. W. P. Headden

6t **Press Bulletins Nos. 1 to 11, inclusive.
8% **Soil Study. Part III. The Soil. e W. P. Headden

8 **Relation of Bovine to Human Tuberculosis. Tuberculin
Tests 0f College Herd.......ouuiueenieee il G. H. Glover
B. C. Buffum

PRESS BULLETINS.

No. TITLE AUTHOR.

I The Sugar Beet Caterpillar........... e e C. P. Gillette
¥ Colorado Sunshine........................................ ..L. G. Carpenter
8 Beet Army WOrm............... i C. P. Gillette
4 The Cantaloupe BIght............cooveueeeeee e H. H. Griffin
% The Rusian Thistle AS FOTABE. ...viii ittt J. E. Payne
® A So-Called Blight Cure................................._... C. H. Potter
T The Seepage Measurements of the Experiment Station........ L. G. Carpenter
$ Potato Failures............................... W. Paddock

F. M. Rolfs

o

....................................................... L. G. Carpenter
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No. TITLE AUTHOR.
10 Conclusions Relative to the Culture of Sugar Beets............. W. P. Headden
11 How to Fight the Codling Moth.....ovuveeerreeesenrianeine C. P. Gilletze
12 Potato Features..........oooooiiui i W. Paddock
13 The Best Time to Cut Alfalfa................oooeevieeninni. ... Wm. P. Headden
14 Seepage Measurements, Boulder CreeK............................ L. G. Carpenter
15 Seepage Measurements, Uncompahgre. . oooooeveveeeernnnnnnno.... L., G. Carpeiurter

SUB-STATIONS.

The Department of Agriculture has held that perma-
nent sub-stations can not be maintained from the appropria
tion furnished by Congress, and that the appropriation for
the purpose of an experiment station does not mean several.
This, however, does not prevent the station carrying on in-
vestigations where the conditions require. The establish
ment of the sub-station was a recognition of the diverse
questions of different parts of the state, and a feeling that
they needed to be investigated in the various localities. But
the sub-stations have generally proved the least effective
method of accomplishing the desired results, at least unless
supported with abundant funds. They require muh
expense in fixed plant, such qualities in a superintendent
as are difficult to find in a number of men at any price. The
result, wherever tried, has been to restrict outside work
instead of increasing it, as was the desire. The sub-stations
in this state for the period of their existence practically took
one-third of the funds that have been received to date from
the general government, and took much more than one-third
for the period when they were operating. While, unqel‘ the
ruling of the Department, it is not possible to maintain per
manent sub-stations, outside or co-operative investigation i3
not affected, but rather increased, and the station activifies
become more flexible because they may be directed to the
part of the state where aid is most needed.

The condition of the sub-stations has not materiallf
changed since the last report. The one at Monte Vista, whos
property still belonging to the station was sold last year,
partly paid for. The improvements were sold for $1,900, 'Od
which $450 has been paid, and the remainder is to be p&
through a period of three years. One note is now due. le
interest on the whole amount has been paid, and the g("‘t
faith of the purchaser has been shown. As crops 11 tha
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region have been shortened by low water this year it has
not been considered desirable to be harsh in pushing pay-
ment.

The Plains sub-station is still under our directton. The
Superintendent now makes his headquarters at Fort Col-
lins. Having been set free from the confining supervision,
lie has been able to give his time to the questions of the Plains,
This has already resulted in bulletin 50, and another one soon
to be issued. The land is possessed by the station under condi-
tional title. There are some improvements. During the year
the house and land was leased to Mr. J. B. Robertson on the
condition of furnishing record of the operations. These are
given in his report. The station gains almost as full infor-
mation as"when a paid agent was there all the time.

The land at the station at Rocky Ford is now reduced
to forty acres. The remaining 160 acres were transfered
to the state, as reported in the report of last year. The im-
provements were sold and have been partially paid for. It
was claimed by the donors of the water rights used by the
place that the gift was conditional, and with the cessation of
use of the land as an experiment station that it should be re-
turned to the original donors. After fully hearing the claims
and the evidence, examining the original papers, the Board of
Agriculture decided that the claim was just, and provided for
thg return to the original donors. As in one or two cases the
original donors had died, on request of the others it was trans-
fe}’red to a trustee, who became responsible for the proper
distribution of the stock. Six shares were retained for use
on lagd still under the control of the station. Of this portion
Some s retained for the use of the station. It was finally de-
cxded.to accept the offer of Mr. Griffin by which certain field
CXperiments were to be carried on and reported, he to assume
the expense connected therewith. His report as field agent is
given later in this report.

CHANGES IN THE STAFF.

A o) . . . . .
o h'lhe Station has been fortunate during its organization
ave had relative few changes in the staff of responsible

Vi?el(l]\e’[lb. During the year Professor B. C. Buffum was in-
‘Nﬁm 0 return to the Wyoming Experiment Station, and to
dNSume

the divectorship in addition to his former responsible

utiey g o ad, Ti
¢S. He resigneq his work, to take effect September 1.
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Professor Buffum was formerly connected with that Station,
and in both connections his active work and enthusiastic
interest was an inspiration to his co-workers. The Station
likewise regrets to lose E. D. Ball, who for several years has
been assistant entomologist. Professor Ball leaves, to take
the chair of biology in the Utah agricultural college. My,
Ir. C. Alford, assistant to the chemist, also leaves, to continue
chemical study in the East. The work of Professor Buffun
in the Station is continued by his assistant, Mr. Danielson,
and that of Mr. Ball is assumed by Professor S. A. Johnson,
of Denver.

RECOGNITION OF THE WORK OF THE STATION.

The bulletins have been in increasing demand. A large ,
number are called for from other states and countries. There
is an increasing number of references to our investigations.
Many of the bulletins have been printed in full in various
and varied publications, and in abstract in many others. The
Station received a diploma for contributing to the exhibit
from experiment stations at the Paris exposition. One of the
workers was recognized at the same exposition by the award
of a gold medal, this Station being, in that respect, one of the
few thus honored.

The general outlook for the Station work is bright. The
field of work is unexcelled. The College authorities are in
sympathy with the work, and in general it is meeting with
warm support.

Respectfully submitted,

| L. G. CARPENTER,
Director.
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EXCHANGES.

BOOKS, PAMPHLETS, SCIENTIFIC PROCEEDINGS, ETC.

ARGENTINE REPUBLIC:

Anales del Museo Nacional de Buenos Aires. Dr. Carlos Berg.

AUSTRALIA:

Department of Agriculture, Ottawa.
Department of Agriculture, Ontario.

ENGLAND:

Journal of Royal Horticultural Society, London.
Report of Demonstration Farm, Cockle Park, Morpeth.

FINLAND:

Skadeinsekters Upptradande I Finland.

FRANCE:

La Grele et La Defense des Recoltes. Station Viticole de Villefranche.

V. Vermorel. Les Pieges Lumineux et la Destruction des Insectes
Nuisibles. Villefranche.

V. Vermorel. Agenda Agricole et Viticole, 1902.

GERMANY:

Dr. C. Brick. Botanisches Museum Abtheilung fur Planzenschutzes.
Dr. C. Parrot. Ornithologischen Vereins Munchen fur 1899 and 1900.

INDIA:

.

A, Lehmann. Report Agricultural Chemist, Madras.
Mexico:

Boletin de 1a Red Meteorologica. Toluca, Mexico.
NETHERLANDS :

Prof. Dr. J. Ritzema Bos and G. Staes, Tijdschrift over Plantenziek-
ten, Amsterdam.

New Sovri WaLES:

Botanical Gardens, Sydney.
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PERU:

Las Montanas de Ayacucho, Lima.

‘WEST [NDIES:

Prof. J. P. d’Albuquerque, Agricultural Work.

UNITED STATES:

American Philosophical Society, Philadelphia, Pa.
American Southdown Breeders’ Association, Quincy. I1l.
Bulletin of Agriculture, Raleigh, N. C.
Contributions to Biology, Stanford University, California.
Department of Agriculture, Harrisburg, Pa.
Department of Agriculture, Richmond, Va.
Dunn County School of Agriculture, Menominee, Wis.
Elisha Mitchell Scientific Society, Chapel Hill, N. C.
El Paso County Horticultural Society, Colorado Springs, Colo.
Florida Monthly Bulletin, Tallahassee, Florida.
Hadley Climatological Laboratory, University, Albuquerque, N. M.
Journal of Applied Microscopy, Rochester, N. Y.
John Crerar Library, Chicago, Il
Kansas State Horticultural Society, Topeka, Kan.
Lloyd Library, Cincinnati, Ohio.
Laboratory Bulletin, Oberlin, Ohio.
Missouri Horticultural Society, St. Joseph, Mo.
Massachusetts Horticultural Society, Boston, Mass.
Missouri Botanical Gardens, St. Louis, Mo.
Minnesota Botanical Studies, Minneapolis, Minn.
New York Botanical Gardens, New York City, N. Y.
New York State Museum, New York, N. Y.
Public Library, Boston, Mass.
Report on Births, Deaths, Marriages and Divorces in the State of
Maine, for 1900, Augusta, Maine.
State Board of Agriculture, Topeka, Kan.
State Board of Agriculture, Boston, Mass.
State Board of Agriculture, Providence, R. I.
State Board of Agriculture, Albany, N. Y.
State Board of Agriculture, Richmond, Va.
State Board of Health, Trenton, N. J.
State Board of Horticulture, Des Moines, Jowa.
State Board of Entomology, Athens, Ga.
State Board of Horticulture, Minneapolis, Minn.
Southern Nut Growers’ Association, Ocean Springs, Miss.
United States Weather Bureau:
Nebraska Section.
Illinois Section.
Colorado Section.
New Mexico Section.
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United States Weather Bureau:—Continued—
Minnesota Section.
Tennessee Section.
Wyoming Section.
Oregon Section.
West American Scientist, San Diego, Cal.

SCIENTIFIC PERIODICALS.

Insect World, Gifu, Japan.

Kongl. Landtbrusk-Akademiens Handlinger och Tidskrift,
holm, Sweden.

Le Naturaliste Canadien, Chicoutimi, Quebec, Canada.

AGRICULTURAL JOURNALS.

Agricultural Experiments, Minneapolis, Minn.
Agricultural Epitomist, Spencer, Ind.
Agricultural Gazette, Sydney, New South Wales
American Agriculturist, New York, N. Y.
American Hay, Flour and Feed Journal, New York, N. Y.
American Fertilizer, Philadelphia, Pa.

Acker und Gartenbau-Zeitung, Milwaukee, Wis.
Beet Sugar Gazette, Chicago, Ill.

Breeders’ Gazette, Chicago, Il1.

Breeders’ Monthly, New York, N. Y.

Boletin da Agricultura, Sao Paulo, Brazil.
Chicago Daily Drovers’ Journal, Chicago, Ill.
Chicago Live Stock ‘World, Chicago, Ill.
Dakota Farmer, Aberdeen, South Dakota.

Daily Drovers’ Telegram, Kansas City, Mo.
Dairy and Produce Review, San Franecisco, Cal.
El Agricultor Mexicano, C. Juarez, Mexico.
Elgin Dairy Report, Elgin, Ill.

Farmers’ Guide, Huntington, Ind.

Farmers’ Voice, Chicago, Ill.

Farmers’ Advance, Chicago, Ill.

Farmers’ Tribune, Des Moines, Iowa.

Farmers’ Institute, Chicago, Ill.

Farmers’ Advocate, London, Ontario, Canada.
Farmers’ Review.

Flour and Feed, Waukegan, I1l.

Feather, The, Washington, D. C.

Homestead, Des Moines, Iowa.

Inter-Mountain Farmer, Salt Lake City, Utah.
Indiana Farmer, Indianapolis, Ind.

Kansas Farmer, Topeka, Kan.

Live Stock Reporter, St. Louis, Mo.

101

Stock-
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Live Stock Record, Chicago, Ill

Milk News, Chicago, Ill.

Missouri Valley Farmer, Topeka, Kan.

Modern Farmer, St. Joseph, Mo.

Mirror and Farmer, Manchester, N. H.

National Farmer, Winona, Minnesota.
National Stockman and Farmer, Chicago, Ill.
National Farmer and Stockgrower, St. Louis, Mo.
Ohio Farmer, Cleveland, Ohio.

Operative Miller, Chicago, I1l.

Orange Judd Farmer, New York, N. Y.
Practical Farmer, Philadelphia, Pa.

Prairie Farmer, Chicago, I11.

Pacific Coast Fruit World, San Francisco, Cal.
Practical Fruit Grower, Springfield, Mo.

Rural New Yorker, New York, N. Y.

Reliable Poultry Journal, Quincy, Ill.

Ruralist, Gluckheim, Md.

Rural World, London, Eng.

Ranch News, Denver, Colo.

Sugar Beet, Philadelphia, Pa.

Sanitary Inspector, Augusta, Maine.

Southern Fruit Grower.

Southern Planter, Richmond, Va.

Southern Farm Magazine, Baltimore, Md.
Station Farm and Dairy, Sydney, New South Wales.
Trade, The, Baltimore, Md.

Up-To-Date Farming and Gardening, Indianapolis, Ind.
West Virginia Farm Review, Charleston, W. Va.
Wallace’s Farmer, Des Moines, Iowa.

Western Fruit Grower, St. Joseph, Mo.

GENERAL NEWSPAPERS.

Colorado Springs Gazette, Colorado Springs, Colo.
Chronicle-News, Trinidad, Colo.

El Paso County Democrat, Colorado Springs, Colo.
Fondis Herald, Fondis, Colo.

Golden Globe, Golden, Colo.

Grand Valley Sun, Grand Junction, Colo.

Holly News, Holly, Colo.

Montrose Press, Montrose, Colo.

Public Ledger, Philadelphia, Pa.

Republic, St. Louis, Mo.

Salt Lake Herald, Salt Lake City, Utah.

Sun, The, Baltimore, Md.
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REPORT OF THE ENTOMOLOGIST.

I have the honor to present herewith the annual report
of the entomological section of the Experiment Station for
the year just closing.

The past year has been a very ordinary one, as far as the
severity of insect depredations is concerned. A few injuri-
ous species, however, have been found for the first time within
the state, and a few species that have been with us for years
bave been rather more than usually abundant.

Among those that I have to report for the first time is a
saw-fiy upon strawberries, an insect burrowing into and de-
stroying the fruit of grapes, and bark beetles destroying
pine trees in the mountains. Of those that have Dbeen
wmore than wusually abundant, might Dbe mentioned plant
lice in general, and especially the apple and snowball lice;
grasshoppers in several localities in the state; the cottony
maple scale in some of the parks in Denver and in Colorado
Springs; and upon sugar beets, a leaf-eating beetle (Monowxia
puncticollis).

The experiments with codling moth were interfered with,
or prevented, by the fact that the experimental orchard was
In a district that was hailed out last yvear so there were no
fipples maturing, and, as a result, there were no codling moths
n the orchard to speak of the past summer.

The first report upon the Orthoptera (grasshoppers) of
the state is being prepared for publication.

Bulletin No. 71, upon “Insects and Insecticides,” was
published from this section early in the year.

) A fuller report upon the insects of the year, together
With an invoice of the property in this section, and an outline
for the work proposed for 1903, are appended herewith.

All of which is very respectfully submitted.

C. P. GILLETTE.

Fort Collins, Colorado, December 6, 1902.
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INSECTS OF THE YEAR.

Probably there are no other insect enemies in Caolorade
causing as heavy annual losses to the farming classes as is
caused by locusts (grasshoppers). The extent of damage
seems to be comparatively constant year by year, though the
number of locusts in a given locality fluctuates consider
ably. The causes for this fluctuation are chiefly weather con-
litions, parasitic enemies and contagious diseases.

While the more destructive locusts are general feeders,
and may attack almost any vegetable, they have their prefer-
ences in the bill of fare offered them. Among the crops that
most often suffer from their depredations are alfalfa, corn,
potatoes, cabbages, onions and all kinds of grain. Beet leaves
are also well suited to their tastes.

Plate I, IMigure 1, shows a very common condition jn al-
falfa fields in Colorado. The photograph from which the
cut was made was taken near IFort Colling, and shows a bor-
der from twenty to forty feet wide about the margins of the
field where the alfalfa has been almost completely killed out
by the locusts, its place being taken by squirrel-grass and
other weeds. The sweet clover along the fence is also
stripped of its leaves, making it appear white in the picture.
Figure 2 is a photograph of a corn field near Julesburg, taken
in August, 1902, by Mr. E. D. Ball, showing the stalks stripped
of their leaves by the locusts. The differential locust (Mcle-
noplus differentialis) and the two-lined locust (/. bivittatus)
being the chief depredators. The red-legged locust (JL.
femur-rubrum) was also abundant.

REMEDIES.

Wherever possible plow, during fall or early spring, bor
ders of fields, ditch banks and other locations where the eggs
are deposited in large numbers. If plowing is impossible har-
row thoroughly. Poisoned bran about potato, beet and Cﬁ.b'
bage patches or in gardens, and among small fruits, will kil
large numbers of the hoppers. In fields where they can be
used, the hopper pans, or “dozers,” arve probably the most
effectual means of destroying the adult or the growing gras¥
hoppers. A favorite form of the dozer in the northern per
tion of the state is shown at Figure 3, Plate I. The frout
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(white in the picture) of this dozer is of sheet tin. At the
lower edge is a narrow opening which allows the locusts to
drop through and pass back of the tin. The back portion is
inclosed so that the insects can not escape, and is covered
with wire gauze on top, so as to give plenty of light. Other-
wise the locusts would try to escape at the narrow opening
where they fell in. The opening shows more plainly in Plate
I1, I'igure 6, which is an end view of a similar dozer. When
a large number have accumulated in the box, they are emptied
through a door at the end and buried, or killed by wetting
with kerosene.

Grasshopper Disease—So many inquiries are made of
the Station concerning the value of grasshopper diseases,
and such glowing reports of the success of the “South African
Grasshopper I'ungus” have been published by the department
of agriculture of the Cape of Good Hope, I thought it best to
secure some of the African fungus and try it upon the locusts
so destructive in this state. I therefore wrote to the de-
partment of agriculture at Washington for a quantity of the
fungus which had been prepared under the direction of Dr.
L. 0. Howard for distribution. Dr. Howard sent six
tubes of the fungus, which was cultivated for me under the
direction of the Station hortculturist, Professor Paddock.
Over four hundred cultures were made by Mr. I*. H. Rolfs,
which proved upon examination to be identical with the
fungus sent. Nearly four hundred of these tubes were sent
to farmers of the state who requested the fungus for trial,
, :mdg considerable number of tubes were used at the Station.

During the period that the tubes were being sent out in largest
numpers, there were frequent showers, and the conditions were
tonsidered unusually good for the spread and growth of the
fungus in this state. Each party receiving a sample of the
fungus also received a sheet sent out by the government, giv-
lng full directions for introducing it into the field. and also
a plnnk sheet with questions upon which to report results to
this office. A few reported good results, a large number re-
borted no results at all, and many did not return their blanks.
It 15 to be presumed that these last obtained no good results.
tllig:]lit:;-ig};)tsvﬂ? the Stfatim} to inoculate the locusts and spread

Stase were an utter failure, both in our breeding cages,
“\'11?1"6 the conditions of heat and moisture could Le coﬁtroﬁed;
tfl}‘«l b the field. In no instance did we find any substantial
-evidence that g single hopper was killed by the fungus.



106 FIFTEENTH ANNUAL REPORT

The fungus, as determined by Mr. Rolfs, was a mucor,
It grew freely upon agar and luxuriantly upon potato.

In a few instances where we were able to investigate the
reports of success with the disease, we found the locusts had
died from the attack of an entirely different organisim, which
is shown greatly enlarged at Figures 4 and 5, Plate II.
Locusts attacked by this organism die clinging to the tops of
plants, as shown in IPigures 1, 2 and 3, Plate II. The manner
of dying is the same as when attacked by the fungus Empusa
grilli.*  In the sick or freshly dead locust the organ-
isms are nearly all oval or much elongated, granular bodies
appearing like ameebze under the microscope. Soon after the
locust dies, nearly all become globular in form and darler in
color. These forms are shown in Figure 4, Plate II. WWhen the
insect becomes dry and Dbrittle, these organisms are all, or
nearly all, globular and are surrounded with a dense cuticle,
as shown in the photographic reproduction at Figure 5,
Plate 11.

This disease is generally distributed over the state upon
both sides of the range, and it has been very active in the
destruction of locusts in many localities the past summer.
I am fully persuaded that this is the organism that destroyed
80 many locusts in certain localities in Colorado in 1895, and
which I thought at that time to be a bacterial disease. Cul-
tures made from the dying locusts alwavs gave a bacillus
which grew rapidly, but this organism, which does not grow
in nutrient media, was overlooked.

While I Dbelieve it advisable to scatter locusts dying
from this disease into localities where it is seldom or never
known, still it is so well distributed throughout Colorado that
it seems doubtful if much benefit will result from its dissemi-
nation unless we can discover some more effectual method of
causing it to multiply and spread when artificially introduced
among the locusts.

*Some of the dead locusls were sent to Dr. Roland Thaxter, of Cambridge
and since writing the above a letter has been received from him saying: “There
is no doubt about its (the organism) being Empusa grilli, which seems comman
all over the world.”
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HOWARD’S SCALE (Aspidiotus howardi Ckll).

This scale, which was first reported from Colorado upon
plums, was reported last year as very abundant upon the
fruit of the pear in one orchard in Delta county. Now, an-
otlier food-plant is to be added. While passing near some
white-ash shade trees in Denver last August my attention
was attracted by the peculiar appearance of the foliage. The
leaves were densely spotted with yellowish white along the
mid-veins, which gave them a bleached appearance at a little
distance. An examination showed that the light spots were
caused by scales upon the under surface. The scales were
found rather abundant, though not in great numbers, upon
the tender bark near the tips of the twigs. Specimens of the
scale were sent to Professor Cockerell, who determined them
to be Aspidiotus howardi.

So far, this species has manifested a tendency to attack
fruit, leaves and tender twigs almost exclusively. It has
demonstrated its ability to increase rapidly, so as to appear
in decidedly injurious mumbers, and also to subsist upon a
variety of food-plants. This pest is a close relative of the San
José scale, and special efforts should be made to subdue it
wherever it may be found to occur.

PLANT LICE.

Plant lice were rather more than usually troublesome in
Colorado the past summer, the lice upon apple trees and
snowball bushes being particularly abundant.

The apple plant louse (Aphis pomi) usually does not
appear in numbers to attract attention before August, but
this year serious complaints of the injuries of this insect were
Wade to the Station before the end of June. They were par-
ticularly abundant upon young or newly set trees.

The snowball louse (Aphis viburni) was so numerous
that, in Fort Collins, at least, there were alniost no snowballs
Upon any of the many bushes that are usually loaded with

th_em; and the leaves were tightly curled, as shown in Plate
111, Figure 1.
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: REMEDIES.

Both of these species of plant lice lay their eggs npon
the twigs in the fall, where they may be seen at any time dur-
ing the winter as small shining black specks. The young lice
hatch before the buds open, and may then be destroyed hy a
free use of kerosene emulsion or whale oil soap of the ordi-
nary strengths.

THE SUGAR BEET LEAI® BEETLE (Monoxia puncticol
lis Say).

This insect was first mentioned as being injurious to cul-
tivated crops by Dr. W. P. Headden in Bulletin 46, page 11,
of this station. Dr. Headden was growing sugar bheets ex-
perimentally upon a patch of alkali ground upon the college
farm. A number of the beetles were brought to this depart-
ment for determination and remedies were experimented with
for their destruction.

Later, in the same year, this beetle was reported in Bul-
letin 18, N. 8., of the United States department of agricul-
ture, division of entomology, page 95, by Mr. . H. Chitten-
den as injurious to sugar beets at Hagerman, New Mexico,
the previous year.

In the Thirteenth Report of this Station (1900)the writer
reportled this beetle as injuring sugar beets in the vicinity of
Rocky FFord, Colo. On the 29th of last May Mr. Officer, man-
ager of the Loveland Sugar Company, telephoned to the Sta-
tion, asking that someone be sent to investigate the injuries
of some insect to young sugar beets in that vicinity. Ou the
following morning I went to Loveland and, in company with
Mr. A. J. Houts, field superintendent, I visited the farm of
Mr. W. 8. Warner, about four miles north of town. M. War-
ner had sown a fourteen-acre field of beets, along the north
side of which was an alkali pond. The beets Lad come v
well and then suddenly disappeared over a large portion of
the field. At the time of my visit, it was estimated that fully
one-half of the field had the beets all eaten to the ground, the
portions escaping, or showing least injury, being most distant
from the low ground. Eggs, larvee and beetles of the above
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species were found in abundance. Some of the beet plants
were just breaking the ground and the largest were two or
three inches high.

A few days later, June 3, T visited a field just outside of
Fort Collins, where beets were growing upon low alkali
cround and found the beetles plentiful in places, but no large
areas where the plants were suffering severely. Eggs were
also common, but very few larve could be seen. KEggs and
beetles were most abundant upon scattering volunteer or
“mother” beets that had stood in the ground since the pre-
vious crop. The beetles were common in this field through-
out the summer, but during the latter part of July eggs and
larvee were hard to find, becoming more abundant later. The
ingect is double-brooded, the broods overlapping. On the 7th
of June I requested Mr. Ball, of this department, to deter-
mine, if possible, the native food-plants of this beetle. Before
night he reperted finding eges, larvae and beetles common
upon Dondia depressa, Atriplex argentea and Salsala tragus
(Russian thistle), all growing upon a small piece of virgin
alkali soil upon the college farm. The eggs were also com-
mon upon spears of grass (Atriplex), growing among the
other plants. Mr. Chittender reported Su@da linearis (Don-
dia americana) as the native food-plant in New Mexico. As
these food-plants are all closely related to the sugar beet, be-
ing members of the goose-foot family, it is easy to understand
why this insect should have taken readily to the tender and
succulent leaves of the cultivated sugar beet as a pleasant
and abundant food supply.

The eggs are deposited in irregular clusters, often piled
upon one another, and nearly always upon the under surface
In cases of beet and Atripler. See Plate ITI, Figures 2, 3
and 4. When first laid the eggs are light orange yellow, but
Soon change to a darker shade, which will vary between a
light yellowish brown to a dark yvellowish brown. An irreg-
ular blotch or dash of darker color is common upon one side
of the egg. They are about .& mwm. by .6 mm. broad, oval in
form, z}nd densely and minutely reticulated or pitted, as
shown in Plate ITI, Figure 4. The number of eggs in a clus-
ter varies between two or three and forty or fifty.

The larvee, like the beetles, drop to the ground when dis-
turbed.. They are black in general color, with lead and cervi-
cal Sl_lleld dark brown; the anal segment is white and the
body is marked above with rows of rather small sordid white
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spots, each of which is upon a slightly raised tubercle bearing
one or more short stout spines at the center; a double row of
these tubercles numbers about twenty palrs, occurring hoth
upon the coarser wrinkles of the body segments proper and
upon the smaller wrinkles between the segments; two lateral
rows have one spot to a segment after the first three segments,
When fully grown, the larvae measure about eleven milli-
meters—a httle less than half of an inch.

The beetles vary little from .3 of an inch (8 mm.) in
length. In color, many are of a uniform dull yellowish-brown
above, others have the same ground color, but with one or
two more or less distinet dark longitudinal vitte upon either
wing cover; not uncommonly the elytra are entirely black or
blackish, except a narrow yellow margin all the way around;
and occasionally a specimen is seen that is entirely black
above and below except the lower portion of the face, the
proximal joints of the antenna and the joints of the legs,
Most of the specimens are black or blackish beneath with the
middle portions of the femora, the terminal portions of the
tibiee and the tarsi black also, but some of the specimens are
yellowish brown on thorax and abdomen beneath. This is
particularly true of those that are lightest in color above.
The four varieties described by Dr. Horn* have occurred at
Fort Collins the past season along with others that were in-
termediate. Examples sent from Rocky Ford by Mr. H. H.
Griffin happen all to be light yellowish-brown above and be-
low. The head is rather densely and coarsely punctured; the
pronotum is rather coarsely and irregularly wrinkled and
pitted, and the elytra are rather finely and densely punctured.
Nearly everywhere the exposed portions of the body and ap-
pendages are covered with a short yellowish gray pubescence.

Plate I11, Figure 5, shows the beetle life-size and also it3
injuries to beet leaves.

So far as I have been able to determine this insect con-
fines its injuries to plants growing in alkali ground or in
close proximity to it.

REMEDIES.

Paris green, London purple and paragrene were all used
with apparent good results by mixing with flour in the pro-

*Trans-American BEntomological Society, Vol. XX., page $3.
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portion of one pound of the poison to twenty pounds of.the
dilutent and lightly dusting the plants early in the morning.

As the insects accumulated quite largely upon mother
beets early in the spring, it is possible that a few beets left
in the ground over winter where this insect is likely to occur
might serve as a trap crop to protect younger plants.

One of the best preventives would seem to be to avoid al-
kali ground for beets.

THE PEAR AND CHERRY TREE SLUG (Eriocampa
cerast Peck).

The pear and cherry tree slug was unusually abundant
in the northern portion of Colorado the past summer. Some
of the orchards looked as if fire had been through them after
the appearance of the second brood of the slugs. In fact
the first brood almost completely defoliated many of the
cherry trees in the vicinity of Ft. Collins. I have never known
this brood so abundant before.

On June 23 the slugs of the first brood were hatching
very rapidly upon the trees in the College orchard. The
largest of the slugs were from half to two-thirds grown, and
probably had been hatched for a week or ten days. Plum
foliage suffered some from this slug, but not seriously.

The female saw-flies deposit their eggs singly, just be-
Leath the epidermis of the npper surface of the leaf, causing
a slight pimple, as shown in Plate IV, TFigure 1.  The eggs
soon hateh and the slugs escape upon the surface of the leaves,
where they begin to eat by gnawing small holes into the leaf,
as shown at Figure 2, of the same plate. As the slugs be-
¢ome larger they eat away large patches from the upper sur-
face, and when very abundant will leave nothing but the
veins, and epidermis of the under side. During a rain the
slugs go to the under side of the leaves for shelter, but do not
séem to feed there.

. When fully grown the slugs drop to the ground, crawl
Into any crevice in the soil or among leaves or other rubbish
aud spin their cocooms. It was found that sheets of sticky
fly paper placed beneath the trees in the evening, when the
slugs Were fully erown, would catch a number of them before
Worning.  §o it was concluded that their method of descent
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was to drop from the leaves. This insect seems to be very
definitely two-brooded in Colorado.

REMEDIES.

This is one of the easiest orchard pests to control. Dur-
ing the last two summers the Station has tested several dif-
ferent substances to determine their comparative value for
the destruction of the slugs.

Paris green, London purple and paragrene sprayed upon
the foliage in the proportion of a pound to 160 gallons of
water was, in every instance, very successful, destroying the
slugs almost completely within three or four days. Arsenaie
of lead in the proportion of a pound to 25 gallons of
water was equally efficient, but one-half this strength killed
slowly.

White hellebore in the proportion of an ounce to three
gallons of water was as successful as the arsenical poisons
and as quick in its results.

Bulach (Pyrethrum) was perfectly efficient in destroy-
ing all the slugs that were treated with it. It is too expensive
to use upon a large scale.

Lime, freshly slaked and dusted freely over the trees was
very successful in removing the slugs, but in some in-
stances a considerable number escaped. When air-slaked
lime was used the results were not as good. In some instances
less than one-half were destroyed, and the slugs would be
seen the next day quietly feeding with masses of lime upon
their backs. In other cases, when an abundance was applied,
the slugs nearly all disappeared. An examination beneath
the trees treated with lime showed that a great many of the
slugs were not killed outright, as they could be found crawl-
ing about. But few of these seemed to get back upon the trees
again. The trees were in well cultivated soil. TFreshly slaked
lime applied in water was very successful in strengths as low
as one pound to four gallons of water, but weaker than this
the applications were not wholly satisfactory.

Zenolewn in the proportion of one pound to fifty gallons
of water and in one-half this strength was used. The stronger
application killed fairly well, but was too strong for the fol-
iage. The weaker strength did but little good.

Road dust was used repeatedly upon a considerable nunv
ber of trees (about forty) by Mr. E. P. Taylor, during the



i, 1. Strawberry leaves with slugs of Emphytus gillettei upon them,
and also the adult female saw-ty. The fly is enlarged two diam-
cters. Original.
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summer of 1901, and with very little beneficial results. " He
concluded that the remedy was practically worthless. Some
farmers with whom I have talked are certain that they get
good results by shoveling dirt into the trees. It is quite pos-
sible that by this method they may knock many of the slugs
from the leaves that never find their way back again. Mr.
Taylor used finely pulverized road dust. The sure remedies
are so cheaply and easily applied it seems unwise to waste
time or take chances with doubtful remedies.

I am much indebted to the careful work of both Mr. Tay-
lor and Mr. F. C. Bishopp for assistance in carrying on the
above experiments with this insect.

THE WESTERN STRAWBERRY SAW-I'LY.

BY S. ARTHUR JOHNSON,

This enemy of the strawberries appears in early summer,
doing some damage where it has an opportunity to become
abundant. It has been examined by Prof. A. D. MacGilli-
vray, who pronounces it a new species of Emphytus, near E.
g‘mcms_, and has furnished the following name and descrip-
1010 :

“Emphytus gillettei n. sp. MacG.—Black, with the following parts rufous:
The apex of the anterior femora, the anterior tibiae and tarsi beneath, the
él\ex of the middle femora, the middle tibiae and tarsi beneath, the posterior
tem.om and tibiae, and the basal segment of the posterior tarsi; with the fol-
Im\'mg parts white: The tegulae, the cenchri, the anterior trochanters at apex.
th‘e middle and posterior trochanters, and a transverse band on the base of the
fdilth abdominal terga, slightly attenuated at middle; the stigma and wing veins
Ssg‘i:](;)}‘ox;fnish;. the first submarginal cell more than twice the length of the
e Ch’. _t 1‘e third segment of the antennae slightly longer than the fourth;

Yheus roundly and deeply emarginate, the labrum filling the emargination

a & .
“_“_ﬂ!\bnlate at apex; the saw-guides obtusely pointed at apex. ILength, 8
millimeters.” '

secthg )the. Iﬁatter part of May and early June, the adult in-
ex\idg 1:1111}1&1; and lay the eggs l?et\\'een the upper and lower
Ulpfer §11dm of the leaves. In this act the female rests on the
1d@i"mi§ egof the leaf, thrusts her ovipositor through the ep-
Yo tl,nl;ilally near the leaf margin, and b.etxf*een the large
dhone (b u(t ays a single egg in a cell which is invisible from
s = ap‘pgz}rs on the lower side as a bulge in the epider-

S The egg is elongated and oval in shape, and whitish
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in color with a pearly lustre. It hatches in a few days, and
the young larva lives for a week or more on the lower epider-
mis of the leaf. For this reason it is apt for a time to remain
unnoticed.  As the larva grows, it eats round or elongated
holes, preferring the tissues between the larger veins. The
feeding is done chiefly in the morning or late evening. When
the sunshine becomes bright, the caterpillar curls itself up
and rolls into the hollow of a leaf or to the ground, where it
remains during the heat of the day. When touched or other-
wise disturbed it has the habit of quickly releasing its hold
and rolling out of the way of danger. In from four to six
weelks the larva are full fed and crawl into the ground, where
they make a rough earthen cocoon and pupate. There is but
one brood each year.

The insect resembles the currant saw-fly, to which it is al-
lied. The larva is provided with seven pairs of abdsminal
legs, and has the saw-fly habit of curling up the posterior ex-
tremity of the body. When full fed it is nearly an inchin
length. The back is green, almost the shade of the strawberry
leaf, and covered with a shqht bloom. The green extends
to the middle of the side, but below that line the hody and
feet are creamy in color and nearly transparent. The head
is yellowish, with a brown patch on the doxrsal portion, which
extends some distance down the face.

The insect appeared in Denver on small garden patches,
where, in some instances, it devoured twenty-five per cent. of
the early foliage. Curiously enough, it was not found on
large beds from which strawberries were marketed. One
specimen was taken in Gregory canon, near Boulder. (See
IMigure 1.)

REMEDY.

Dusting the plants with white hellebore should be a suf
ficient remedy for this pest.

CORN ROOT-L.OUSE.
(Tychea brevicornis Hart.)

During the fall of 1901 Mr. . H. Griffin, of Racky Ford
station, sent me qpecunenq of a plant-louse that he thought
had done considerable injury to a few patches of beets in his
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locality. There were no winged individuals sent, and it was
then shpposed that this insect was the root-louse* that
orofessor Doane reported attacking beet roots in Washing-
ton state in Bulletin No. 42 of the Washington experiment
station. From additional material sent by Mr. Griffin last
spring it was decided that this louse is the species described
by Mr. Hart in the eighteenth report of the state entomologist
of Illinois, page 97, as occurring upon corn roots. Specimens
recently sent to Mr. Hart were so determined.

Plate 1V, Figure 4, shows a photograph of a clod of
earth, sent by Mr. Griffin early last spring. The clod is
broken apart, exposiag the whitened galleries in which the
licelived during the winter. Some of the lice can also be seen
crawling about over the dirt. The white lining to the gal-
leries is a secretion from the bodies of the lice. Mr. Griffin
also reported the lice upon the roots of “salt-grass” and weeds.
Mr. Griffin was asked to study the insect as much as possible
the past season, for the purpose of determining its habits and
extent of injury. He reports that the louse has largely dis-
appeared, and seems to have done no special harm the past
year. In one lot of lousy beet roots which he sent there were
lumerous puparia of some dipterous insect, probably a
Syrphus fly. They were found among the fibrous roots, four
or five inches, at least, beneath the surface of the ground. It
Seems probable that some Syrphus fly has been the means of
keeping the lice in check the past summer.

The remedial measures would seem to be to avoid putting
beets in ground that bore corn or “salt-grass™ the previous
Year and to practice clean culture.

| —_—

OBSERVATIONS UPON BARK-BORING BEETLES,
(Scolytide.)

Last July a letter came to the Station from an officer of
the‘Colorado & Southern railroad, requesting that an investi-
gation b.e }11;1de of insect injuries to pine trees in Platte canon,
2 the vieinity of Rhawnee and Bailey's. At these places the
mllro.ad had erected a number of ver_vr handsome rustic hotels,
tovering them with slabs that had been shipped from New

lexico, A considerable number of pine (Pinus ponderosa)
\

*Pemphigus betae.
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trees in the neighborhood of the hotels were dying, and it
was discovered that they were very badly infested with hark-
borers. As these pests had not been noticed in the vicinity
before, it was believed by some that they had been hrought o
the locality in the imported slabs, and complaint was made
to the railroad company.

I reached Bailey’s on August 1, and spent the greater
portion of that day and the day following examining dead and
dying pines in the vicinity of the very beautiful s!ab-covered
hotel known as “Kiowa Lodge.” (See Plate V.) A halt
dozen thrifty young pines, measuring from six to eight inches
through at the base, and standing fifteen to twenty feet high,
and within forty rods of Kiowa Lodge, had suddenly died.
In two or three cases the leaves were still partially green. I
was told that all these trees were perfectly green in foliage
at the beginning of July. An examination showed that the
inner bark of trunk and limbs, even to the smallest twig, was
completely riddled by bark-borers. IPour large pines, measut-
ing fully eighteen inches in diameter, near the hotel {within
forty rods), were either dead or dying, and were similarly
infested. Three or four trees were also found having a con-
siderable number of pitchy exudations upon the hark, as the
result of the attacks of the “pine-destroving *beetle” of the
Black hills, but these trees did not appear to be in a dying
condition, and the extent of injury being done by the borers
over the territory visited certainly was not large.

A week later I drove sixteen miles into the foothills west
of Fort Collins, going up Rist canon. TFour small exawmples
of Pinus ponderosa, and one tree, measuring somewhat more
than a foot through near the ground, were found infested
with bark borers, and all of the trees were dead. The last
one mentioned was struck by lightning the previous summen

OBSERVATIONS UPON BARK-BORERS IN THE
COLLECTION.*

Tomicus calligraphus Germ.—This large species \)\'}15
found very numerous under the bark of a pine trec 1 Rist
canon that had been struck by lightning the previous sul

mer, but not one was taken beneath the bark of trees at

*Dendroctenus ponderosa. s
*The species here mentioned were all determined by Dr. A. D. Hopkins.
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Bailey’s. It was found beneath the bark of the trunk and
large limbs only. Each beetle bores a hole one-tenth of an
i1ch in diameter through the thick bark. It is probable that
the tree was in a dying condition before the beetles attacked
it

Tomicus integer Eich.—This species took the place of
the preceding species beneath the bark of large dead pines at
Bailey’s, but was not near as abundant as calligraphus. It
was not found attacking green bark and was only taken be-
neath the thick bark of the trunks.

Tomicus oregoni Eich.—This insect occurred in such
abundance beneath the bark of young and dying pines where
no other assignable cause could be given for their death, that
it seemed very suspicious that the parent beetles must have
hored into the bark and deposited their eggs when the trees
were green. But if this is true, it is then difficult to under-
stand why in the twigs of the same trees other small bark
horers** should have occurred at the same time. It occurred
beneath the bark of both trunk and limbs.

On August 2, when the visit was made, this insect had
almost completely changed to the adult condition, only an
occasional larva or pupa being found. A young Pinus pon-
derose in Rist canon, visited August 8, that had recently
died, the leaves still being on, was similarly infested by this
beetle. See Plate 1V, Figure 5. '

This species seems not to remain in its burrows over win-
ter, at least sections of the trunks brought to the station from
Bailey's have only an occasional dead beetle in the burrows
ai this date, December 12.

Tomicus pini Say.—A single specimen of this species
Was taken by the writer in Rist canon, Colo., in general col-
lecting, May 29, 1891.

Tomicus plastographus Lec.—A single specimen was

taken by the writer at Silverton, Colo., in general collecting,
June 20, 1892, ©

gqtgf_yog?ncs ponderosa Hopkins, MSS.—Taken August
Sn(nh {llley §, Colo., beneath the bark of both the trunks and
doros ranches of both large and small trees of Pinus pon-
t70s¢ that had recently died. They were chiefly taken in

“Wall limbs of large trees that died the previous year and
——

*Pityopthorus sp,
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in both trunk and limbs of the trees that had just died, in
which T. oregoni were abundant. Also taken August § ip
Rist canon in similar situations. The large tree that was
struck by lightning the previous summer had many of them
in its small branches.

All the specimens taken on the dates mentioned, with
two exceptions, were light yellowish brown in color. To-day,
December 12, a good number of these beetles were cut from
sections of trees and limbs that were brought from Bailey's
and Rist canon last August and every one is of a dark ma-
hogany brown color. As the beetles have not yet left their
burrows, it is evident that this species remains in its summer
burrows over winter.

Pityogencs coloradensis Hopkins, MSS.—A few speci-
mens taken August 8 from small limbs of the large dead pine
in Rist canon that had been stricken with lightning.

Pityogenes wickhami Hopkins, MSS.—Two specimens
taken August 2 at Bailey’s in the bark of small limbs of one
of the large pines that had died, apparently the previous year.

Pityogenes gillettei Hopking, MSS.—Two specimens
taken August 1 at Bailey’s, Colo., from a small limb of one of
the small pines that had died, apparently, since the first of
July. This was one of the trees in which 7. oregoni was so
abundant.

Pityopthorus nitidulus Mann.—This species was noticed
flying in great numbers just at dusk in the evening of June
18 at Dolores, Colo., so that I easily caught a good number in
my hand. All seemed to be going in one direction.

Dendroctenus ponderosa Hopkins.—This is the bark
borer that was reported by Dr. A. D. Hopkins as doing e
tensive injuries to pine timber in the Black hills and which
was designated by him as “the pine-destroying beetle of.the
Black hills,” because of its propensity to attack living
healthy trees as well ag dead and dying ones, and because of
its great numbers. A few specimens of this beetle were tnl_:en
at Bailey’s August 2, some from a living but sickly appearins
Pinus ponderosa and some from a pine that had been dead for
probably a year. Both were large trees. No specimens wer¢
found in the small dead or dying pines. '

Dendroctenus valens Say.—A single speciment of this
large Dendroctenus was taken by Mr. Fred C. Bishopp at
Virginia Dale, Colo., June 19, 1902, in general collecting
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REMEDIES FOR BARK-BORERS. -

When trees, either dead or dying, are found to be badly
infested by bark-borers, the insects may be destroyed by cut-
ting and burning the timber; simply charring the surface will
be sufficient.

In the cutting of timber, those trees should be first taken
that show signs of weakening and all unused portions should
be burned. With these precautions promptly carried out,
there is little danger that bark-borers will become seriously
troublesome to our pine forests,

BEE PLANTS.

4 PRELIMINARY LIST OF THE MORE IMPORTANT FLOWERING
PLANTS IN COLORADO FROM WHICH HONEY-BEES GATHER
POLLEN OR NECTAR.

The following notes are condensed from notes taken in
adesultory way in the field, chiefly by the writer, but partially
by those who have been assistants in the department, viz.: C.
. Baker, E. D. Ball and E. 8. G. Titus.

All the notes were made from plants in the vicinity of
Fort Collins, unless it is otherwise stated.

The plants are given in the order in which thev have been
Doted.  As I do not have esact or even approximate dates
for the earliest blossiming of many of the species, later rec-
ords will doubtless change the order very much.

Soft Maple (Acer dasycarpum)* has attracted the bees
s early as March 11 (1200), and they have continued to col-
lect pollen from the flowers as late as April 15 (1898). The
heeg seem to obtain pollen only. The tree is impoi‘tant as
Astimulant to early breeding in thie hives. The trees almost
tever fail to be in full bloom the last week in Mareh.

. The American Elm (Ulmus dmericana) follows close
ilfier the'soft maples, and furnishes considerable pollen. e
\ave noticed the trees in bloom as early as March 27 (1900),
—_—

P "‘I am under obligations to Prof. W. Paddeck and Mr. F. M. Rolfs. of the
torpdxlma?nt of Botany and Horticulture of the Colorado Agricultural College,
many of the determinations of plants here mentioned.
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and as late as April 20 (1901). They are usually in full
kloom by the middle of April.

Willows (Saliz sp.) begin blossoming early, but some
species come into flower rather late. We have recorded
species in full bloom on April 2 (1893), while we have found
others in the foothills near Fort Collins in bloom as late as
July 9 (1897). Seliz amygdaloides, one of our common
species, was in full bloom June 6, 1893.

Wind-flower (Anemone patens, var. Nuttalliana) occurs
abundantly in many places among the lower foothills, and has
been noticed in bloom between April 2 (1893) and May 11
(1899).

Lombardy Poplar (Populus dilatata) is very little be
hind the elm in its blooming, and perhaps is not at al} behind
when in full bloom, which is generally about April 15. The
earliest date we have recorded for it is April 5 (1900), and
the latest April 21 (1899). The catkins discharge large
quantities of pollen and the bees are very fierce after it.

Townsendia sericea—The bees were working quite freely
upon the flowers of this plant April 10 (1896) for pollen, and
apparently for honey also.

White Ash (Fraxinus Americanus) is also a good pre-
ducer of pollen, and has been noted as being in blossom as .
early as April 18 (1895), and as late as May 23 (1899). It
has been most commonly in full bloom during the last week
in April and the first week in May.

Cottonwood (Populus balsamifera) blossoms with the
ash, but the blossoms are retained longer, and furnish a very
large supply of pollen. Trees have been noticed in bleow a8
early as April 18 (1895), and still in full bloom as late as May
16 (1894).

Box Elder (Negundo aceroides) is but very little lﬂ‘tt’F
than the cottonwoods in its period of blooming, and also it
nishes a very liberal supply of pollen from its pendant sta-
mens, and the bees literally swarm in the trees when theyar
in bloom. We have recorded the trees in bloom as early @
April 20 (1902), and as late as May 23 (1892 and 1902).

Spring Beauty (Claytonia sp.) blooms along the toot
about the 20th of April and is visited by honey-bees.

Buttercups (Ranunculus sp.) were also in full bloow
April 20 (1901), and were furnishing nectar for the bees.

hills
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Oregon Grape (Berberts repens) blooms abundantly
upon the dry slopes in the foothills, from April 20 to the 10th
of May, but honey-bees seem to avoid the flowers.

Plum (Prunus Americana) furnishes both pollen and
nectar, and is the first nectar-producing plant of much im-
portance to report. Our earliest dates are May 1 (1902),
May 2 (1901), May 3 (1891), and May 4 (1897 and 1900).
The latest date is May 25 (1899). The European varieties
bloom at about the same time.

The following plants were found in bloom in Spring
canon, near Fort Collins, May 1, 1902, and the flowers were
being visited by honey-bees: Bushy Clematis (Clematis
Douglasii), Johny Jump-up (Viola Nuttallii), Larkspur
(Delphinum sp.), and Quaking Asp (Populus tremuloides).
The aspen was visited for pollen; the violets for pollen and
honey.

Dandelion, eastern (Tarazacum Dens-leonis)—This very
troublesome weed grows in lawns and along roadsides, and
particularly in shaded spots. It does not thrive in the bright
sunshine in Colorado. It has become a forage plant of no
mean importance for the honey-bee, furnishing both pollen
and nectar, chiefly the former. We noticed it coming into
bloom as early as May 3 (1901), and there was a profusion
of bloom ten days later. 'The flowers are generally at their
best about the second or third week of May. The flowers
are well open ahout & o'clock in the morning, and are closed
by 1 p. m.

. Garden Chervy (Prunus cerasus) is a very few days be-
hind the plums in its time of blooming. We have recorded it
asearly as May 3 (1901), and as late as May 23 (1899). Itis
ugually in full bloom during the second week in May. It fur-
Lishes both nectar and pollen. )

Apple (Pyrus malus) will average but two or three days
later than cherry in blooming. Some of the very early bloom-
ng varieties are out in flower as soon as the cherry trees. We
E‘J\:e noticed early blooming crabs and yellow transparent
and Dutchess apples in bloom as early as May 3 (1902), but
a5 a rule apple orchards are not in full bloom at I't. Collins
?.11511 about May 20. The flowers furnish moderate quanti-
les of both pollen and nectar.

- The‘Blazing Star (Mentzelia multiflora) is a fairly com-
LH’[I'I Dﬂtl}"e_ plant in this portion of the state and bees were
oticed visiting its flowers May 3, 1898.
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Cultivated Currant (Ribes rubrum) bushes were in fujl
bloom May 7, 1902, and bees were visiting the flowers for nec.
tar.

Garden Gooseberry (Ribes Grossularia) has been noied
in bloom as early as May 7 (1902), and as late as May 23
(1892). The plant furnishes both pollen and honey, but i
chiefly valuable for the latter.

The Squaw Currant (Ribes cereum) grows rather abund-
antly in the foothills and was noted as being in full bloom
May 8, 1897. The flowers furnish nectar.

The Yellow Pea (Thermopsis rhombifolia) cccurs in
small patches in the first foothills, in rather moist places,

and is visited by bees for nectar. It was in full bloom May
8, 1897.

Mountain Maple (Acer glabrum). This small maple,
which is hardly more than a bush, occurs commonly in the
foothills and has been noted in full bloom May 8 to 15, 1897,
Honey-bees were collecting pollen from the flower.

Rattleweeds or Loco (Astragalus and Oxytropis, ete.) of
various species occur abundantly upon the plains and in the
foothills in northern Colorado, and are freely visited hy bees
for nectar. Several species are in bloom by May 10, and some
continue to bloom until late in June. We have recorded
Astragalus caryocarpus and A. Canadensis as being in full
bloom June 13 (1893).

Native Dandelion (Zaraxicum officinale) was seen in full
bloom in the foothills May 11, 1899, bees gathering pollen
Plant rather scarce and unimportant.

Wild Gooseberry (Ribes irriguum) grows in moist places
along the streams in the foothills and has been noticed in full
bloom between May 11 (1899) and May 23 (1892). I'urnishes
nectar.

Choke Cherries (Prunus virginiana) were in full bloow
in the foothills May 16, 1891. ‘

Honey-bees were seen visiting flowers of the following
plants at Magnolia, Colo. (about seven miles east of Del
ver), May 22, 1897: Corydalis awrea var. occidentalis
(Dutchman’s Breeches), Nasturtiuwm sinuatum (Water Cl'?SS)y
Sophore sericea (Lupine), Lupinus parviflorus ( Lup}l}?)v
Oxytropis Lambertii (Rattle-weed), Ocnothera plll‘”fmﬁfm :
(Primrose), Aster tanacetifolius (Aster), Antennaric SP
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(Everlasting), Gilia pungens (Prickly Gilia), Gilia pinnatif--
ida, Pentstemon acuminatus (Beard-tongue), Abronia fra-
grans (Snowball), Zygadenus sp. (Star-lily).

Mountain Ash (Pyrus sambucifolia) was in full bloom
on the College campus May 25, 1901, and May 30, 1899. The
bees are very active at the flowers.

Figwort (Serophularia nodosa) occurs in small amount
along streams in the foothills and is a great honey producer.
We found it nicely in bloom May 28, 1897.

Primrose (Oenothera pinnatifide) was in full bloom
ahout I't. Collins' May 31, 1897. Bees were actively gather-
ing pollen from the flowers in the morning.

White Clover (7Trifolivin repens) has been noted as be-
ginning to bloom as early as June 3 (1899), and to be past
its prime July 18 (1893). Upon lawns that are frequently
mowed it continues to bloom later. It furnishes both pollen
and nectar.

Red Clover (Trifolium pratense) does not oceur in large
amount about I't. Collins, but it has been seen in bloom as
early as June 3 (1902), and to be in quite full bloom by June
15 (1893), Furnishes honey and pollen.

_ Alfalfa (Medicago sativa) which is the chief honey plant
n Colorado, will begin to bloom on rather dry ground, some
years (1902) as early as June 2, but it is seldom in good con-
dition for bees on well irrigated ground before June 10 or
15. In 1894 we recorded it in full bloom June 14, and in 1896
on June 20; in 1893, June 6.
~ Yellow Melilotus, or Yellow Sweet-Clover (Melilotus
”7ﬁfl.”(17is) comes in bloom along with alfalfa and the clovers,
and is very attractive to the bees for both pellen and nectar.
%‘}‘DOW no plant that the bees are more active upon than this.
e have recorded it in good bloom from June 3 (1902) to
July 15 (1896.)
" Wﬂq Raspberry (Rubus deliciosus) was in full bloom in
the foothills June 3, 1893, and honey-bees were active gather-
i@ pollen, at least, from the large white flowers.
beinfh’;céillﬁ(ﬁl;i;(ﬁfolﬂz1§0€§08(1ﬁ§aci¢3) hasétl)elegonot,ed as
6 (1902), and June 12 Te e game 4 (1901). June
plants une 12 (1899.) It is one of our best honey
X cof:i%%iq{)%brm Sp.)—A species of Carex was furnishing
R supply of pollen for honey-bees June 6, 1393
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Gaure coccinea.—Bees are very active about the flowers
of this plant early in the mornings and in the evenings. The
flowers begin to open from the 5th te the 10th of June, and
continue for two or three weeks or more.

Willow (Saliz longifolia).—This is a late blooming spe-
cies. The honey-bees were active about the catkins June 9,
1897, collecting pollen.

Monolepis nuttalliana.—Bees were collecting pollen
freely from this weed on the college grounds June 10, 1897.

Milkweed (Asclepias sp.) was recorded as coming well
into bloom June 6, 1893, and June 11, 1902. Bees were at the
blossoms for nectar.

Honey Locust ( Gleditschia triacanthos) was in full bloom
June 11, 1902, and June 20, 1899, and bees were very active
for several days collecting nectar from the blossoms.

Chicory (Cichorium Intybus) was in bloom along the
road-sides in IFort Coilins June 11, 1902, and bees were visit-
ing the flowers in the morning.

Asparagus (Asparagus officinalis) furnishes consider
able pollen and hasg been recorded in full bloom as early as
June 11 (1902), and as late as July 4 (1893).

Hedge Mustard (Sophia incisa) was in full bloem June
13, 1893. |

Deer’s Tongue (Frasera speciosa) was in full hloom in
the foothills on tle evening of June 14, 1896, and the bees
were very abundant at the flowers until it was quite dark.

Western Ragweed (Ambrosia psilostachya) furnishes
large quantities of pollen, beginning about June 15.

Lamb’s Quarter, or, Pigweed (Chenopodiwm album) fu-
nishes considerable pollen and was in bloom at Fort Collins
June 20, 1897. It was also in full bloom July 1, 1901, and
the bees were very active collecting pollen.

Catalpa, or Indian Bean (Catalpa bignonioides) WO
just nicely in bloom June 20, 1902. Bees were very active it
the flowers, which hang on but a very few days. .

Rocky Mountain Bee:Plant, or Skunk-Weed (Clcome !
tegrifolia) is second to no other plant in northern Clolorado,
unless it be white sweet-clover, in the production of a S‘UPP,L"
of late nectar for honey. We have noted it as coming ,”_1
bloom as early as June 23 (1901), and as being atill in its
prime as late as July 18 (1893). It continues to bloom much
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later than the last date mentioned. It seems to be increasing
ir. abundance, and grows in waste places, so as to be of no
importance as a noxious weed.

Sunflowers (Helianthus sp.) begin coming into bloom
June 23 (1901) to July 1 (1897), and continue for a long
time to furnish pollen for the bees.

White Sweet-Clover (Melilotus alba) we have found com-
ing well into bloom as early as June 23 (1901), and continu-
ing in full bloom as late as August 19 (1898). It furnishes
both nectar and pollen.

Water Hemlock (Cicuta maculata) has been recorded as
being in full bloom June 25 (1893) and June 27 (1896). Bees
visit the flowers, but the plants are not numerous enough to
be of much importance,

Evening Primrose (Oenothera biennis) comes into bloom
about July 1, and continues to bloom for a considerable time.
Bees visit the flowers late in the afternoon to some extent.

Mint.—Several species begin coming into bloom about
July 1, and the flowers are eagerly sought by honey-bees for
the nectar they contain. Confined mostly to the foothills and
along streams.

Red Mallow (M alvastrum coccineum) is quite generally
distributed on the plains, and is visited freely by the bees. It
Was noted as being in full bloom on the college grounds
July 1, 1898.

On July 3, 1897, Mr. Titus observed honey-bees visiting
ﬂqwers of the following plants in Rist canon, eight or ten
miles northwest of Fort Collins: Long-fruited Anemone
(-Lnemone cylindricus) ; Tive-finger (Potentilla effusa) ;
Franseria discolor (for pollen) ; Arnica (Arnica cordifolia),
floripollen; Painted cup (Castilleia linariaefolia) ; Tiger-lilly
(Lilivm Philadelphicum). ( )

.Poppy (drgemone platyceras).—This plant is quite ex-
tensively distributed over the plains, particularly upon
sround that has been broken and allowed to lie unused. Was
- full bloom July 6, 1893, and bees were gathering pollen
from the flowers, -

q 1_)(‘.‘11'1113(134 Thistle (Cirsium arvense), in full bloom July
% 1893, and bees collecting pollen, and apparently nector,
also, from the flowers.

European Linden, or Basswood (Tilia Europaea) —Has

been noted as being in full bloom on the college campus from
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July 10 to July 14. This tree deserves to be more extensively
planted in Colorado as it is.a beautiful shade tree, very free
from insect attacks, hardy and a great producer of nectar for
the honey bees, and it comes in bloom just after the first crop
of alfalfa is out of the way.

Mentzelia multiflorg is a rather common species near
IFort Collins and has been recorded in full bloom with honey-
bees at the flowers August 3, 1898.

Virginia Creeper (Ampelopsis quinquefolia) was in full
bloom August 5, 1898, and honey-bees were very active at
the flowers for nectar.

DATES AT WHICH COLONIES OF BEES MAKE THEIR FIRST GAINS IN
WEIGHT.

For several years it has been our custom to keep one or
two of the strongest colonies in the college apiary upon a set
of scales, to be weighed each morning and evening to detfer-
mine the first date that there should be a gain in weight.
These dates correspond well with the dates at which alfalfa
comes well into bloom and are as follows for the years men-
tioned:

YEAR. FIRST GAIN.
1893 .. June 25
1S94 oo June 11
1895 June 19
1896 .. June 12
1897 o June 12
IR . June 16
1901 .. ... June 8

C. P. GILLETTE.
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REPORT OF THE CHEMIST.

Since my last report the record of my study of the
ground water of the plat had under observation for the past
four years has been presented as Bulletin No. 72. .

I am now studying the compositions and changes in the
irrigation waters of this portion of the state, more especially
of the Poudre, the storage reservoirs tributary thereto and
to the return waters, including those of the Platte. I shall
include the waters of the Big Thompson, St. Vrain and Clear
creek, but not any reservoirs tributary thereto or their return
waters, as I believe that the Poudre will faithfully represent
the others, especially in those large features which it will be
possible for us to consider in such a general study. The sam-
ples of water have been secured and a large amount of work
has already been done on this subject. It may, however,
prove to be advisable to take still other samples; this will de-
velop as the work proceeds and takes definite form.

The work on our digestion experiments is not completed,
but is being pushed along as opportunity and time permits.

The question of the composition of the alkalis of the
sta?e will be presented in the near future. It will necessarily
}Je 0 a somewhat incomplete form, for it will be practically
impossible to obtain representative samples from all sections
of the state where these salts occur. This fact, the incom-
Pletgness of the representation, will not be a serious matter,
.for 1t has already been demonstrated that our alkalization
18 50 largely a matter of drainage that a sufficient number of
samples from widely separated localities to show the general
(‘inposition of these salts will, T think, be quite sufficient.
We already have samples from near the Kansas line in the
Arkaqsas valley, from the San Luis valley, Delta, Grand
Junction and this section. ) /

Respectfully submitted,
Wi, P. HEADDEN,
Chemlist.

Fort Collins, Colo., December 6, 1902.
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REPORT OF THE HORTICULTURIST AND BOTANINT.

The work of this section has followed closely the sched-
ule presented at the beginning of the year. Special attention
has been given to potato diseases, while plant diseases in
general have received much study. A general survey of the
conditions of the horticultural crops of the state have been
undertaken. It is the intention to publish this information
as soon as sufficient data has been received. Two bulletins
on special crops are already in preparation.

POTATO DISEASES.

The results of our investigations with potato diseases
for the year 1901 were published in bulletin No. 70, which
was distributed last spring. The experiments there vecorded
established the fact that a great deal of our trouble in grow-
ing this crop is due to a fungus disease which attacks the un-
derground portions of the potato plant. The work has been
continued through the season just passed. Xxtensive ex
periments were tried to determine whether a practical rem
edy for the disease could not be secured. While the results
of the experimeunts are counflicting, some progress has been
made. The results of the experiments of the past season are
to be published in bulletin form during the present winter.

WHEAT SMUT.

The practice of treating seed wheat for the prevention
of smut is quite universal in many sections of the state. The
treatment is usually sueccessful. However, an occnsionz}l
grower is found who has not had satisfactory results. For this
reason it was thought desirable to test the different 1nethm.ls
of treatment and publish the results of the experiments I
bulletin form. One of the seniors in the agricultural courst
of the College undertook the work. Wheat was secured for
the experiment which was so badly smutted that it had bf‘ef‘
sold for hog feed. Some of the treatments were so Succes>
ful that plats of wheat practically free from smut were grown
from this seed.
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PLANT DISEASES IN GENERAL.

A bulletin on the general subject of plant diseases was
published last spring. This bulletin set forth the observa-
tions of the previous year on plant diseases that had been ob-
served in various portions of the state, and also gave sug-
gestions for their treatment. Omne of the principal objects of
the bulletin is to attract attention to and arouse interest in
this subject. The increase in the amount of correspondence
and in the number of specimens sent for examination has
been very gratifying. Records are kept of the occurrence of
all plant diseases that are observed or reported. In this way
much valuable data is being accumulated.

ONION GROWING.

Many localities in Colorado are unique in that a special
crop has been developed and made an important feature.
The Cache la Poudre valler has become noted in this way
as an onion growing district. Many inquiries come to the
Experiment Station about this industry, and therefore it was
thought desirable to collect information from the growers
which would form the basis of a bulletin on the subject. One
of the seniors in the agricultural course was detailed to col-
lect such data during the spring of 1901. This has been added
to during the present season and the subject is now being pre-
pared for publication.

WINTER PROTECTION OF PEACHES.

Canon City has become noted in a similar way for crops
of peaches produced by trees that are given winter protec-
thl].. Peach growing by this means is, to a limited extent, a
Paying industry. A knowledge of the methods there employed
wpuld probably make the production of peaches, at least for
home consumption, possible much farther north. A know-
ledge of the methods nsed, together with data and a series
of photographs, have been secured, which will be embodied in
a bulletin now in preparation.

OTHER CROPS.

. )‘dIl)ata on the condition of other crops is being secured as
dly as time will permit; special attention being given to

5
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the apple. It is the intention to continue this work untii aii
of the leading horticultural crops of the state have been writ-
ten up. :

FUTURE INVESTIGATION.

The work for the coming season will follow the same gen-
eral lines as before. 'We hope to undertake additional work,
however, in plant breeding, if time will permit.

ACKNOWLEDGMENTS.

I desire to express my appreciation of the conscientious
work of my assistant, Mr. Rolfs. The character of his work
is well shown in Bulletin No. 70 of this Station. This bul-
letin has received miuch favorable comment from othor ex
periment station workers.

I am also indebted to the director for his continued sup-
port.

W. PADDOCK,
Horticulturist and Botanist.

TFort Collins, Colo., November 25, 1902.
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REPORT OF THE AGRICULTURIST.

The following is a brief outline of the various items of
Ixperiment Station work which has been accomplished (or
is in progress) during the past year:

We have been conducting five separate co-operative ex-
periments with the United States department of agriculture
in Washington, which have consumed a great deal of time
and work; unless otherwise directed they will be continued
until the work is accomplished. Detailed reports of each of
the various experiments conducted by the farm section will
lre furnished as rapidly as possible.

1. Sugar Beets for Seed. By A. J. Pieters.

This is an experiment which was inaugurated this sea-
son, which is for the purpose of growing a stock of sugar
beets for which experiments in growing seed on a commercial
scale will be begun. Over a dozen varieties of sugar beets
were planted on a suitable piece of ground of 1.4 acres area,
fmltndWhiCh a total of thirty-two tons of clean beets were har-
vested,

3] . . ~ :
- Experiments with Grasses and I orage Plants. By A 8.

Hitcheock.

_This is the second year of this co-operative experiment,
during which more promising results have been obtained than
‘0 the first year. ~ We have under observation the grasses
' our grass garden, in which we are trying to obtain a stand
of as many varieties as possible. This grass garden has also
[Toven very useful for class instruction. On a larger scale
10 the field we have over three acres of various speciesgplanted,
mostly species of rye grasses and Brome grasses. [rom our
iigfi"lﬁ?ce last year we do not expect these to make a very
sreat bl_owt.h until the second season. What has attracted
More attention than anything else in this field is the mixture
?f] 5}‘0)11118 marginatus and B. secalinus, or common cheat,
b‘vlgllé Ll‘lﬁge a very thick stan(}, and was eaten very greedily
i will b;z q e and sh»eep. If this mixture Wlu live over winter

avery useful crop under some conditions. We have
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also sown a mixture of various grasses in low bottom land,
a few species of which grew well the past summer, and gives
promise of covering this waste place with grass.

3. Sugar Beets—Influence of Environment. By H. .
Wiley, chemist of the United States Department of Agri-
culture, Washington, D. C.

This season we grew a small area of a variety of sugar
beets selected by Dr. Wiley for some of his investigations.
We have taken samples of the soil upon which the beets were
grown and have samples of the beets every week since the har-
vesting season began. Irom the results of his analyses of the
beets so far received, it seems that, although the late rains
this fall caused a new growth of the sugar beets, with, of
course, a lessening per cent. of sugar, that the heets have
since increased greatly in sugar content much more than they
were before the heavy rains came.

4. BExperiment with Grains—Available Plant Food. By H.

W. Wiley.

Four varieties of small grains were grown on a small
area from which a sample of the soil was sent to Washington,
and a part of the crop harvested and also sent to Washington.
We have not received any report of this experiment as yet.

5. The Growing of Winter Wheats. By H. W. Wiley.

Dr. Wiley has been making attempts to have this Station
grow a few varieties of winter wheats for him during the
past two years, but for various causes this has never been
done until the fall when the varieties that Dr. Wiley sent us
were planted. As this section is greatly interested in the
growing of winter wheats, we may achieve something along
witl our other experiments in winter wheat growing.

6. Trial of Macaroni Wheats.

This season we grew some four acres of the Macaron
wheats, planting both home-grown and ontside seed, on the
highest, driest and poorest land on the farm. It made anex
ceedingly good growth and heavy yield of grain, showing its
value for such situations.

7. Emmer or Speltz on Low Alkaline Land.

This year we grew a considerable area of the Kuumer ot
Speltz on the low alkaline ground on the farm, which is ab
most unfit for growing any kind of a crop, chiefly to destroy
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and smother the weeds. Considering the situation, it made
very good growth and we obtained a considerable crop from it.

8. Nitrate of Soda as IFertilizer of Wheat and Oats.

A quantity of nitrate of soda supplied for experimental
purposes by the nitrate of soda propaganda was used on wheat
and vats to see whether the application of this material would
pay or not. Chiefly because the soda was applied in too great
an amount, the c¢rop on the fertilized ground was not nearly
as good as that which was not fertilized. We have received
an additional quantity of the nitrate of soda this year from the
same source, which will be tried again in smaller quantity,
not only on grains, but also for an experiment on fertilizing
sugar beets.

9. Varieties of Grain in Field Culture.

Over twenty-eight varieties of common grains were grown
under field conditions from seed grown last year in our nur-
sery plots where each plant is grown separately and the seed
carefully selected.

10. Varieties of Winter Wheats.

_ Over ninety-five varieties of winter wheats were grown
I rows two feet apart, and four inches apart in the row  or,
as we have termed it, a nursery system for the grains. A good
many of the varieties are very promising, and as nearly all
lived through the winter, we may find a very hardy variety
anmong these.

1. Crossing or Hybridizing Wheats.

_ A number of successful crosses of winter wheats and
Spring wheats were made during the last season. This work
I8 very tedious and takes a long time, but it is the only scien-
tific method to originate new varieties, and we hope some-
thing may come from it. The few kernels which we obtained
from the crossing of winter wheats have been planted this
fall, and the crosses which we obtained from the spring wheats
Will of course be planted in the spring.

9 . .
12, New Grains. Emmers and Einkorns.
. APnumber of foreign varieties of grains were received
tom Pr i f Washing i
ol 1‘0f. E. E Elliott, of Washington state, for use in our
N tbhlng experiments. These grains are very rare, and have
tll?' been seen before at this Station. We hope that when
2%t N 3
€Y become acclimated we nmay use them successfully for
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crosses; but during the last season, being their first year here,
they rusted very badly. The system of growing a number of
varieties of grains under our nursery system will be continued
next year. As it is pretty well established that our grains,
especially the wheats, decrease in gluten and increase in
starch content after they have been grown in the arid region
for a number of years, it is especially important that we have
some idea of their gluten content. It would, therefore, he
advisable to have the most important of our varieties of wheat
analyzed for nitrogen, as it is the most certain way of deter-
mining whether they are rich emough in gluten to warrans
growing them the succeeding year.

13. Grain Experiments at Monte Vista.

The growing of duplicate varieties of wheat and oafs at
Monte Vista was continued this year, the same as has been
domne the previous two years. We made two trips to the San
Luis valley last season for the purpose of planting and har
vesting. As the greater part of the San Luis valley suffered
from the severe drouth the past season, our experiments sul-
fered severely, and the grain did not grow ov produce one
third what they had done the previous years. However, 2
couple of the varieties of wheat grew much better than auny
of the others, in spite of the extreme drouth, and we may find
a variety which will do well under such conditions; so that we
can not consider the experiment at Monte Vista a fotal fail-
ure this year.

14. Australian Wheats.

A number of varieties of wheat were received from Aw
stralia a couple of years ago, crossed by the noted wheat
specialist, Wm. Iarrar. These wheats have been ordWD DOV
for two years under our nursery system for small grains and
two of them show an earliness of at least two weeks ahead
of our acclimated varieties. Besides the quality of earliness
they have an exceedingly great weight per bushel, and on ex
amination by an expert miller, two or three were prouounced
to be a good flouring variety.

15. Light and Heavy Seed.

An experiment was begun this season in testing the
value of planting light and heavy seed, using conumol De-
fiance wheat for the purpose. In sclecting the light from 1]10
heavy seed we used a newly invented machine called the T
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reka Grain Grader, with a vertical blast. The heavy grain
falls through this blast while the lighter grain is thrown out.
A certain quantity of the seed was taken and by the use of
this machine divided into three lots according to the weight
of the seed. Careful notes were taken; four plots were used,
one for the original weight wheat and the other three for the
light, medium and heavy seed respectively. This experiment
will be continued for three years, when we can say something
definite as to whether it will pay the farmers to select good,
heavy seed or not.

16. Alfalfa Sowing in Spring and Fall.

About two acres were devoted to an experiment for de-
termining the result of sowing alfalfa in the spring and fall.
An acre was sown in the spring and the adjoining plot was
sown in the fall. Part of each of these plots were fertilized
with nitrate of soda, so we can also get a fairly good idea of
the value of nitrate of soda in giving young alfalfa a start in
life.

17, A New Stock Beet from France.

In searching for seed of the original Lamne stock beet,
which proved to be so very successful at the Wyoming Ex-
periment Station, we were informed through Vilmorin, of
I'rance, that he had a new variety of stock beet, a cross be-
tween the mangle wortzel and the sugar beet. At some ex-
pense we obtained fifty pounds of this seed, a quantity of
which was planted on well prepared ground. This year we
harvested a good tomnage of this new stock beet. The dif-
ference between these beets and mangle wurtzels is clearly
shown in the way they protrude above the ground and in the
Way their leaves grow. The beets grown by us last season
averaged very small, not much over a pound in weight, but
there was a good number of them. We will conduct some feed-

}Df;." experiments this winter to determine their actual value
'or stock,

18 Large Trials of Winter YWheat.

A large acreage on the farm has been seeded to winter
\\'h<“:lt this fall. A part has been seeded on freshly plowed al-
fali:a sod, but the greater part has been seeded on eround on
Wh.lt‘h the spring wheat and barley were grown the\past year.
It is claimed by some practical farmers in this locality that a
Top of winter wheat, following a crop of spring wheat on the



136 FIFTEENTH ANNUAL REPORT

same ground will produce as much or even a heavier vield
than the spring wheat. As thisland will be seeded to alfalfa
next year it is believed that the winter wheat can be harvested
early enough so as not to interfere with giving the young al-
falfa a good start next year. In this way our winter wheat
is really an extra crop from the land. It will be very inter-
esting to note the result of this practical experiment.

19. Brome Grass Sod.

A field of Brome Grass, which has been grown chiefly for
an object lesson, shows signs of being very much sod bound;
the roots are really crowding each other to death. We have
relied on getting a good crop of Brome Grass seed from these
two plats, but the past season the yield was very light on this
ground. It is believed that if a sub-soil plow is run across the
field at a distance apart of a foot or so, this sod bound condi-
tion will be much improved.

20.  Other Field Crops.

Besides the experimental crops enumerated we have a
number of field crops which are not considered to be of an
experimental nature, as Kafir corn, sorghums, flax, arti-
chokes, Turkestan alfalfa, Lamona wheat, Selisian oats,
Hanna barley on a large scale, and rye.

Full reports of the most important of these experiments
will be furnished as soon as possible.

A. H. DANIELSON,
Agriculturist.
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REPORT OF THE IRRIGATION ENGINEER AND
METEOROLOGIST.

I have the honor to submit the following report as Irri-
gation Engineer and Meteorologist of the Experiment Station
for the past year:

The work of investigation has followed along essentially
the same lines as in previous years. The lack of help and the
fact that records of investigations in progress have accumu-
lated faster than we have been able to work them up, has made
it undesirable to start many new lines of investigation. We
have, however, extended some of our former lines as far as
we were able to without better equipment. The extent of the
state is so great that the mere physical difficulty of visiting
different parts of the state is time-consuming and, without
more help available for working up results, it will be difficult
to keep the records up with the possibilities of our field work.
Some help has been received through the Department of Agri-
culture in co-operation in some lines which we had already
undertaken.

It has been the desire of this section to carry on a com-
Plete irrigation survey of the whole state. Such a plan was
nl{icle and incorporated as a part of the schedule of work of
this section as long as twelve vears ago, and the purpose of
that plan has been steadily kept in view throughout these
years. The time and means at our disposal have, however,
prevented as marked progress along these lines as had been
hoped. At the same time a good deal of work has been done
I sections of the eastern part of the state. One particular
Phase included in the investigations has been the amount of
water required in irrigation and the amount of water avail-
itllll)h‘ t’for irrigation, with the various questions incidental

ereto,

DUTY OF WATER.

For the past ten years the section has continued meas-
iu}%.‘lllel‘lts to determine tke amount of water actually used in
igation.  This has been done by measurements on in-



138 FIFTEENTH ANNUAL REPORT

dividual farms, and at the heads of canals, so as to
measure all the water taken in by them. The lack of instra-
ments has prevented as extensive measurcments of this char.
acter as is desirable. New additions to our instruments dur
ing the past year by purchase and by construction have givey
a larger outfil. During the present year we have had self-
recording instruments on the main canals, which serve to
irrigate the land on the south side of the Poudre river, at and
adjacent to IFort Collins. This includes the Pleasant Valley
& Lake canal, the New Mercer, the Larimer County No. 2, and
the Arthur, or Town ditch. While this tract of land has not
been as good in some respects as others that were available,
it has had the advantage of being close by and constantly
under inspection, and more than that, these cauals include
all the sources of supply. There were then no complications
due to seepage water coming from other canals or other
watersheds. We could have used a much larger tract of Tand,
as such wasg offered us, but the wagnitude was such {hat it
was realized that we could not earry on the investigation toa
successful issue.

In addition recdrds have been kept on canals on the Big
Thompson, on the Arkansas, and, for most of the year, on the
Rio Grande river. Some records were also kept on the indi-
vidual tracts of land. These records are, at preseni, i
proeress of reduction, and it will take considerable time to
complete them.

During the season the study of an irrigation stream typh
fied by the C‘ache la Poudre has been continuned. This has
involved frequent measurement of the stream for the pur
pose of ascertaining the amount of water corresponding to
different heights in the stream. This was necessary to deter
mine its rating. A continuous record was kept throughqut
the season. This record has been kept by self-recording 11
striments, and the record has been kept continuously night
and day. The results of these records have been issued ina
form of press bulletins. At the gaging station all of the
water which supplies the Poudre valley passes, with the ox
cepltion of such as may cowme in a form of rain. In the e
of a few storms during the past season an additional supply
of water has been reccived, and a considerable amount has
also run off. This is especially true of the storm of Septewr
ber 20, when 6.84 inclies of water fell in the course of (W0
days.
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RETURN OR SEEPAGE WATERS.

The determination of the amount of water returning
from irrigation has been continued during the year, though
it has been extended but little this season. This measurement
was first undertaken to ascerfain the increase in water of
our irrigation streams from invisible sources. The records,
as shown in Bulletin No. 33, indicated that there was a
material gain, and it was pointed out that this would materi-
ally increase and would be of much value in some vallevs of
the state like the Platte. The developments of the past few
years have been fully in accord with our anticipations. The
measurements have led to other important reasons for the
investigation. They have been continued for a series of years,
and it is evident now that the seepage water is still increas-
ing in quantity. All of the tributaries of the Platte have now
been measured for several yvears in succession. These meas-
urenments were made in connection with the State Engineer,
aud are a complete record of the Platte valley. The streams
which we have measured consist of the Cache la Poudre
river, from the foothills to its mouth, below Greeley; the Big
Thompson and its tributaries, the Little Thompson, the St.
Vrain and its tributaries, Left Hand, Boulder creek, South
Boulder and Bear creeks. These measurewents were made
by passing over the length of the streams and required
hundreds of miles of driving. For some years such
Weasurements have aiso been made on the Arkansas river.
These were taken from the Royal gorge, above Canon City,
to the state line, a distance of about two hundred miles. Most
of the trip was made with a light wagon and with the aid of
the water commissioners or canal superintendents, who were
f:?miliar with the situation of the ditches. A portion of the
distance had to be traversed on foot. During the present sea-
son a beginning has been made on the measurements of the
pper Arkansas.  Some forty miles have been measured, and
the futlow from invisible sources has been found to be great.

5 Measurements have continued, the present season, to the
Rio Grande. For the past three years they have started from
4 point known as the South IFork, some'thirty miles above
Del Norte, and continued down the river to the New Mexico
}}11(*, or to the canon, which starts a short distance above.
Phe distance is about 100 miles. Likewise, the measure-
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ments on the Conejos, practically the only tributary of the
Rio Grande in Colorado after it enters the San Luis valley.
Measurements have also been made on the Uncompahgre
river from a point above Ouray, from its mouth to the dis-
tance also of over 100 miles,

SEEPAGE FROM CANALS.

In order to determine what becomes of water used in irri-
gation, measurements have been continued to study the losses
of water in distribution by canals. It has been found that in
many cases the losses are very large. In some canals the
losses are small. In many canals where the losses are great
it has been found that in the measured part, the loss is in
relatively short portions of the canals. It is, therefore, prac-
ticable for steps to be taken to lessen then. In numerous cases
steps have already been taken as indicated by our investiga-
tions for improving the worst places. In one canal a section
where it was found a large part of the canal’s loss oc
curred within a short distance, has since heen flumed
The measurements made this year have included quite
a number of miles of canal. Similar measurements,
though on a different scale, were made during the present
season on the Arkansas river. A heavy storm had occurred
on some of the tributaries of the Arkansas. It washed out
bridges, raised the river to a considerable height and over
flowed the low land. It was found that this storm was voir
fined to the region of the mountains, and that eastern Colo-
rado and Kansas were free from the storm. "There was, there
fore, the condition of a flood wave passing down the Arkansas
river. It seemed an unusually favorable opportunity to de
termine the characteristics of such a wave and to determine
the loss of such a wave from seepage. Preparations were at
once made to follow and catch np with the wave and make
measurements at different stages of its progress. The flood
at Pueblo had been estimated to be over twenty thousnpd
cubic feet per second. At Lamar, after several tributaries
had entered, it was estimated to be nearer forty thousand
cubic feet per second. The flood was overtaken at Dodge
City, and there the flood wave was found to measure less that
six thonsand cubic feet per second. At Kinsley, 3.500; at
Great Bend, 2,600; at Hutchinson, 1,600; at Wichita, 1,200,
and at Arkansas City, 1,200 cubic feet per second.
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A register was kept of the character of the flood for
several days in order to determine that the flood did not
become longer in time and thus make up for diminution in
quantity. It, however, was plainly evident that the flood
actually diminished almost in a ratio as indicated by the
measurements.

METEOROLOGY.

The meteorological records have been maintained as in
previous years. The observations, especially their reductions,
require considerable time and becomes burdensome in its de-
mands. There are, however, many reasons why it is desirable
to maintain a series of observations for variens purposes of
the Experiment Station. In so doing it is possible to carry on
a much larger series of observations than it is convenient to
reduce. It has, therefore, been our desire to make these ob-
servations of such character that they furnish data for re-
duction at some subsequent time. It is considered that at
least twenty-five years of observations are necessary in order
to form a basis for any full conclusion regarding the climate.
We now have fifteen years of continuous record, and obser-
vations scattered through some dozen of yvears, although the
record is not continuous. The observations are becoming of
considerable value. e have not only maintained the reec-
ords of the temperature, of the air pressure, but have had in
mind more especially the preservation of records of the ele-
ments important to agriculture. We thus have given more
attention to questions of sunshine, of moisture, soil tempera-
tures, ete.  As far as possible records are kept by means of
self-recording instruments, although these are checked by eye
readings. A self-recording thermograph is located at an ele-
vation of nine thousand feet at the camp where an observer
has been located during the year. We also have records from
another location at nine thousand feet, and at several other
volunteer stations. We have distributed rain gages to vari-
Ous observers at different times, though in many cases the
observers, while reporting to the weather bureau, have ceased
to report to us. ‘

Evaporation records, to determine the loss of water from
water surfaces, have been maintained. TFor some years de-
n}ands have been made to obtain records from high eleva-
tions, and such records have been difficult to obtain, indeed
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it is difficult to find places where the conditions were favor-
able for making them. During several months of the year
daily measurements have been made at an elevation of nine
thousand feet, and it is expected that similar measurements
will be continued during the coming season.

Acknowledgments are made especially to Mr. R. E
Trimble, assistant in this section, whose careful work and con-
tinued interest has made him an invaluable assistant. He
has taken direct charge of many of the measurements, as well
as of the meteorological observations. Mr. Amos Jones has
assisted in the measurements in the San Luis valley. Mr.
Oro McDermith has assisted in the measurements made on
the Poudre and the Big Thompson.

L. G. CARPENTER,
Director.
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REPORT O THE ARKANSAS VALLEY FIELD AGENT.

I hereby report the field operations of the experi-

ment station in the Arkansas valley for the season of 1902.

The operations have differed frem those of previous sea-
sons in that no work has been done by what was formerly
known as the sub-station. The time of the field agent has been
occupied in four different ways:

1. Observing specific operations on various farms.
2. Noting insect troubles and fungus diseases, and
remedies for the same.

Some cooperative work with farmers testing fer-

tilizers.

4. The study of some questions (as hereafter speci-
fied) at the expense and under the supervision
of the field agent on land controlled by the
Experiment Station.

¢

Under the first heading may be mentioned the following :
The results secured from the practice of fall plowing for
beets; the growth of beets on strong alkali land ; the use of
nitrate of soda ds a fertilizer for beets ; methods employed in
securing a stand of beets; the behavior of certain varieties of
fruits; the behavior of certain legumes for cover crops and fer-
tilizers; methods employed in growing the tomato and the
Success obtained in canning the product; the forcing of can-
taloupes in hotbeds.

The second heading comprises the following: The use
of trap crops in protecting mother beets from the ravages of
the false chinch bug (Nysia pungeus); the extent and char-
acter of the injury doue to beets and other crops by the beet
1011$0; studying the extent of injury from the melon louse and
Doting methods used for its control; the success obtained from
the use of various sprays for the codling moth; noting the re-
sults obtained from the use of Bordeaux nmixture to prevent
apple twig blight noting the development of the cantaloupe
blight and the results of some work combating it.
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The following comprises the principal work under the
third heading: The use of nitrate of soda on beets and canta-
loupes; testing the growing of field peas and oats, followed
by cow peas as a soil improver; testing the growth of hairy
vetch, cow peas and soy beans.

The fourth heading comprises the following: Some com-
parative work with the tomato in the propagation of the
plants and the use of fertilizers; comparing nitrate of soda
with other fertilizers for beets; testing what effect late Sep-
tember irrigation may have upon the sugar content of beets;
the use of trap crops (on a small scale) to protect mother
beets from the bug (Nysia); the further use of Bordeaus mis-
ture for control of the cantaloupe blight ; testing spraying and
mechanical means to destroy or control the melon louse; the
screening of trees to study to what extent twig blight of apple
is propagated by flies visiting the blossoms.  In addition to
the above we have had the care of the experimental orchard
that has been planted for some tine.

More time has been devoted to the study of the tomato
industry than to any other line of work—it has been the prin-
cipal line of work. Next to this, the subjects that have re
ceived the most attention, are as follows: The use of trap
crops to protect mother beets; a continuation of the work of
former years with the cantaloupe blight and a study of the
various means for control of the melon louse.

In each of the last mentioned lines of work, sufticient
data has been secured to warrant its publication in hulletin
form. We now have, the results of three years work of study,
the various aspects of the tomato industry.

Each year adds importance to the beet sugar industry,
and it seems only a question of a short time until Colorado
will produce the beet seed as well as the beet, and perhaps by
so doing will increase the per cent. of sugar which the beet
contains. The work of the past year indicates that the insect
ravage that at one time threatened to prevent the growing of
seed, can be controlled.

Some additional information of importance has been se-
cured in regard to cantaloupe blight. In some places the i
jury to melons by the louse was serious. An important -
‘dustry is affected. I would respectfully recommend that a
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press bulletin be issued giving information in regard to the
. Ltfe history of the insect, together with the means of combat-
ing it, and in order to make the distribution general it should
be done through the various melon associations.
Respectfully submitted,
H. H. GRIFFIN,
Field Agent.
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REPORT OF THE PLAINS FIELD AGENT.

As field agent in charge of the Plains investigation, I
present the following report for 1902.

I moved from Cheyenne Wells to IFort Collins in October,
1901, arriving at Fort Collins October 16. IFollowing this re-
moval came sickness in my family, which crippled me for vig-
orous work all winter.

The winter was spent in routine office work, some in con-
nection with the Plains work, but more was in the line of ar-
ranging bulletins for binding. About seventy-five volumes
were made ready for binding and sent to a bindery. Nearly
as many more are stored awaiting missing parts.

During May' I made a trip to the Colorado Springs di
vide with a team, visiting the principal farming districts on
that divide, noting the condition of the country, methods of
farming, crop raised, and the general industries of the coun-
try. A detailed account of that trip is filed in your office
as my monthly report for May, 1902. Stock raising in combi:
nation with dairying, is the chief business all over the terr-
tory. The country is too hilly for farming on broad united
acres. In the districts where grain growing is the most ex-
tensively practiced, probably not more than twenty per cent.
of the land is cultivated. The hills are nearly all covered with
pine timber. The best trees have all been cut, leaving those
from three to ten inches in diameter standing.

The altitude is so great that the growing season is quite
short. Potatoes, oats and wheat are the main crops produced-‘
These, combined with dairy products, are the main sources of
revenue. The hills which can not be farmed furnish a small
amount of pasturage for milch cows. Nearly all people sell
milk to creameries or cheese factories, but many use hand
separators and ship their cream to Colorado Springs ov Dewr
ver.

Very few orchards are seen. Mr. Wheatley has nbput
two acres in cherry and apple trees two miles east of El.lzzy
beth. This orchard is near the top of a hill and is not irrt
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cated. The trees were watered a few times, but the main de-
i)endence has been placed upon thorough cultivation. The
trees are now just beginning to bear. Mr. E. R. Parsons, who
lives six miles west of Parker, has twelve acres in apple, plum,
cherry and pear trees. These have never been irrigated, but
have been kept thoroughly cultivated. Amnother orchard wor-
thy of note is that of W. T. Lambert, near Sedalia. This con-
sists of 250 acres, mostly apple trees. The trees are all young.
Some are just beginning to bear. They were watered from
hydrants during the first and second years from setting. The
water was injected into the ground near the trees by means of
a pointed iron tube attached to a hose. The plan is to water
the trees two years from setting and then not water them
again until they begin bearing fruit freely. Careful cultiva-
tion is kept up with disc harrows throughout the summer.

The soil on most of the divide is a sandy soil or sandy
loam, underlaid by a clay subsoil, but there are considerable
areas of clay soil. The Lambert orchard is on clay land, as
is also much of the Parsons orchard. As I had failed to get
good pictures during my travels in May, I spent most of the
time during June in studying photography.

When I went to the eastern part of the state in July, I
took with me a New Century camera. I also changed my mode
of traveling, going by railroad, mail wagons and on foot, or
by hired conveyance, as convenience suggested. '

I went first to Washington county. People there make
stock raising the main business. Some try to raise forage
for winter feed and some do not. There is a considerable area
of sand hills in the county. These produce hay in quite large
quantities, when not grazed too much during the summer.
The black polled cattle are seen on every hand in this country.

Yuma county was next visited. Yuma county, west of
the sand hills, is just like Washington county. Yuma county,
east _Of the sand hills and south of the north fork of the RE—
pubhc;}n, is quite thickly settled. It must be considered with
Ehe neighborkood near Vernon postoffice, in eastern Arapa-
noe county.  The territory between the north fork of the Re-
(p::ihtllc-a n flvnd ’Ehg Arickaree, lying cast of the sand hills, is still
luite thickly settled. Grain raising is the main business, but
?(111111\] ‘zﬂl the §ettle1’s there own cattle, which are kept in the
These:qsddlu'llllng tl‘le.sununer and fed at home in the winte.r.
setﬂ‘@n‘{; 11lls furnish a natu_r:}l outlet for the cattle; of this

ment. On the Vernon divide there are three times as
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many cattle owned as there were when 1 was there in 1900,
Also, more land is fenced on every hand. They are now he.
ginning to fence to keep the cattie away from the crops.

I also visited the Idalia neighborhood on this trip. There
I found practically the same changes as in the Vernon dis-
trict. They are still raising grain, but are fencing their lang,
building wooden houses and getting into cattle raising as
rapidly as their means will permit.

When I was over this country first the farmers told me
that taking wheat crops from the land several years in suc-
cession did not seem to injure the land for futare crops of
wheat. This year the testimony and evidence favors one year
in corn and the next in wheat. Wheat after sorghum and on
fall-plowed land was no better this year than wheat after
wheat.

In eastern Arapahoe county, stock raising is growing in
importance. In nearly all the territory crop raising is nov
considered as a help to stock raising. Small herds are held
by settlers, and where the settlement is too thick to furnish
pasture the young stock is taken to a more thinly settled
region for the summer. Corn was looking well when T was
there in July, but later hail and drought destroyed much of
the crop.

The next trip taken was to Cheyenne Wells. The sub-
station farm was visited and found to be well cared for. The
crop of forage was light on account of dry weather. The
fruit trees were still looking thrifty. Many varieties had set
apples, which must have heen good, as rains came in August
sufficient to bring the fruit to maturity. The eastern part of
Cheyenne county is settling slowly. There are usually two
well drills at work prospecting for water. The early settlers
think that too many settlers are coming in, but the settlement
will probably be much increased before the full capacity of
the country is reached.

Forage crops around Cheyenne Wells are showing oot
yields on account of continued drought. Many men in Cl}&‘}"
enne county try to winter stock without any extra teed (ex
cept what the cattle can get on the prairie). The result i
that most of the cattle are poor—very poor—and wealk 1
the spring. This causes a great deal of work during )I:ll'('lly
April and May, but thosc ranchers do very little during the
remainder of the year.
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The next trip took me to the northern part of Lincoln
county, and along the Rock Island railroad, as far east as
Burlington, also to Yale, Tuttle, Kirk and Cope. All points
sbowed the effect of continued drought. Some late planted
sod-corn, near Flagler, was so small that a passing darky
remarked of it: “Dey’d betta kiver up dat co’n, or it mought
git frost bit.”

I interviewed several stockmen and settlers. The large
cattlemen feel that they can not afford to raise feed for stock,
and that if settlers continue to crowd in they must go out
of business soon. Those holding small bunches of cattle
(Iess than one hundred) can easily raise plenty of feed to
winter them in corrals, when necessary, but those who have
large numbers must put feed production on a commercial
basis and handle cattle accordingly. If they can not produce
feed cheap enough to winter their cattle, they must cease
wintering and use their ranges in summer only.

In Kit Carson county the forage raising, or farming, is
limited to the needs of cattle for winter feed. In other words,
farming is made subsidiary to stock raising. The country
about Kirk and Cope is given up to stock raising, the sanme as
in Kit Carson county. At Cope I attended a meeting of the
old settlers. There were about three hundred people there.
They came from thirty miles away on every side, and many
camped over night.

Most of the ranchmen hold herds of less than two hun-
dred. There are five ranchmen on the North Fork, about the
Same number on the Arickaree, and ten on the South Fork,
and about ten in the sandhills who hold from four hundred
fo two thousand head of cattle. These are small holdings
Vhen compared with the outfits who once held the country
With from five thousand to twenty thousand cattle each.

At Burlington there is a skimming station, which does
iqin‘;;ﬂl 1t)usiness. There are also a few hand separators in
e o pate: Burlington is constantly improving. There
fhese ~Me.0n111%—sigo \1\111(1’1111111.111 th‘el tczwn. I}H )but\ﬁve of
ittieatine homoe 91(11(.6 })IOPQI .}es, where they are used for
“n;ton i: %etltl;edbdr‘ ens z}{llfl tl(jes. The country near Bur-
keﬁt éloqke ;o :tbfvnql;lte thlg d,vz S0 that' iny a few cattle are

e t » and these are mostly in pastures.
m’*s]:g?‘iled’l‘icc?unts of these trips are on file in the direc-
ﬂlld»t‘hinws' o e fact that I took pho@graphs of many places

g mentioned in the trip reports. Since then the
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negatives have been developed by Mr. Mulder. I have wade
prints from the negatives which were good and filed them iy
a book furnished for the purpose.

The distribution of macaroni wheat, which I have had
partly in my charge, has given fairly satisfactory returns.
[Four are yet to be heard from. Oune of these has a good crop.
and will report as soon as it is threshed. I would recom-
mend that all who have raised seed be requested to keep the
seed due the Station and plant next year, on condition that
they furnish a report of the crops grown on large arveas
planted to macaroni wheat for the next four years, in case
they continue to plant the variety so long as that.

In connection with some trials of macaroni wheat we
planted a sample of the wheat produced by Robert Gauss, of
Denver. Unfortunately circumstances having nothing to do
with their merits rendered the test valueless. Mr. Gauss for
a series of years has been trying to develop a variety of wheat
which would be so drought resistant that it would grow upon
our arid plains without irrigation. The results encourage
to further trials.

, J. E. PAYNE,
Field 4gent.
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SCMMARY OIF WORIKK DONE AT THE PLAINS SUB-
STATION IN THE YEAR 1902.

Began work April 15 (as soon as contract was made}.
Got possession of the house and moved June 1.

PREPARATION OF THE LAND—MANNER OF PLANTING AND
CULTIVATION.

All' land was disced before planting, and planted with a
lister drill.

All ecrops were harrowed three times and cultivated once.
It was necessary to have the entire crop hoed in order to
clean it. This work cost one dollar per acre.

One half of the land was disced by May 3. Began plant-
ing May 5. Finished first half May 9.

Iive acres White African cane planted May 5. Dam-
aged badly by hot wind; cut August 5. On August 20 we
had a severe rain and hail storm; damaged crop so that it
was worthless, washing much of it away. All other crops
were severely damaged.

) Ten acres Early Orange cane planted May 6 and 7. Cut
September 16 and 17. Yield, five tons. .

] Five acres corn planted May 9; three acres Pride of the
North, two acres White Australian. Yield, no grain; very
small crop of fodder on account of hot wind. Cut August 14.
(All of which was worth cutting.)
< The remainder of the field was disced May 16 and 17.
ceven acres Early Orange cane planted May 19 and 20. Cut
September 16. Yield, three tons.

Al 2 > . .

Three acres Kafir corn planted May 20; failed to germi-

L et ) ] 8
n;‘_tt‘. This was planted in cane June 24. Cut September 17.
Yield, one ton,

t Three acres corn planted May 21. Cut August 15. Yield
00 small to estimate.
ﬂeoion‘e acre Early Awiber cane planted May 22. Matured
Meed quite early.  Cut September 20. Yield, one ton.
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Six acres mixed cane seed planted May 23. Good crop
of fodder. Cut September 20. Yield, four tons.

Trees.—All trees would have done well had it not heep
for the hail on August 20, damaging them so that they were
about the same as at the beginning of the year.

Apples—Nearly all varieties set some fruit. Drou'h,
hot wind, and the hail of August 20 caused all the apples to
be damaged so that practically not a perfect specimen was
gathered.

Cherries.—All killed by frost.

FPlums.—All killed by the frost.

Gooseberries.—None fruited.

Grapes.—A few bunches of fine fruit.

Mulberries—Good crop of fine fruit.

About two acres were used as a garden and truck patch.
Fine results were obtained, but finally destroyed by hail in
August.

COST OF CROPS.

Discing forty acres, at fifty cents........ ... i TN
Listing forty acres, at seventy-five cents........ ..ot 30 00
Harrowing three times, at seventy-five cents...................... 30 00
Cultivation once, at fifty cents......... ..o o i 2000
Hoeing forty acres, at one dollar.........oiiiii ittt 40 00
CUtting . . ittt et et e e e s 15 00
Caring for reeS. ... . i e e e s 2% 00
10 = O $180 03
RESULTS.
Fourteen tons feed, at $8.00... .. i $112 00
Rent of house and barn nine months, at $3.00.............iiiiiiias 72460
Lo O HEL

J. B. ROBERTSON.
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METEOROLOGICAL OBSERVATIONS FOR 1902.

The following tables, prepared by Mr. R. E. Trimble, give
a record of the principal observations made during 1902, and
more especially the elements of the climate most often 'in-
quired about. Records have been maintained at Fort Collins
reqularly since 1887, with observations extending for most of
the time to 1884, and also during the years of 1873 and 1S74.
The record since the organization of the Experiment Station
has beer maintained to give not only the elements ordinarily
included in weather observations, but a number of those im-
portant in agricultural meteorology, but less often recorded.
Among these special attention has been given to the sunshine,
neasuring both its duration and its intensity—an automatie-
photographic record for the amount, and the Arago-Davy con-
Jugate thermometers for the intensity. Considerable trouble
has been had with maximum registering solar thermometers,
as the range of those on the market has not been sufficient to
withstand the great radiation here experienced.

The present year completes eighteen years in which we
have a record of the precipitation of the year for the full
twelve months, It is interesting that the precipitation from
and including 1895, excepting one vear, has been above the
tormal. - The record for 1900 gave 19.21 inches; for 1901,
2117 inches, and for the present year, 18.00 inches. There
have thus been three succesive years of exceptional rainfall.
For the early part of the year there was a market deficiency
In the rainfall, and, in fact, except in June, the rainfall was
below the normal to the month of Septemiber. In this month
‘e a fall which exceeded any other previously recorded in
any one storm, and greater than recorded in any single month
except in April; 1900. 'This storm began September 20, at 5
D, and continued without cessation until noon of the 22d.
Atotal of 6.84 inches fell in forty-three hours. This and other
Sf»t}l“ms have deposited an unusual body of snow in the moun-
tains early in the season.

EXPLANATION OF THE TABLES.

m . . .

or 1} le tableg give summaries of the observations by months
1 v : . .

ort Collins, the Arkansas Valley sub-station at Rocky
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IFord, the Plains sub-station at Cheyenne Wells, and at sev-
eral volunteer stations, with other observations of soil tem
peratures, evaporations, etc., at I'ort Collins.

The daily mean dew point and relative humidity is the
mean of the two observations at 7 a. m. and 7 p. m.

The maximum and minimum temperatures are deter-
mined by the ordinary type of recording thermometers, both
being read at 7 a. m. and 7 p. m. Usually the highest tem-
perature occurs during the daylight hours, but in exceptional
cases during the winter it may occur outside of these times.
In such cases the time of maximum temperature is found by
the sheets from the thermograph, and the highest and lowest
temperatures of the twenty-four hours are recorded in these

columns. The mean temperature for the day is the mean of
the highest and the lowest temperatures. The range is the
difference between the maximum and the minimum tempera-
tures of the day.

The readings of the barometer are taken from an ordiu-
ary mercurial thermometer in the office. The readings as
given are corrected for temperature and instrumental error
but not for elevation of the basin, which is 4,994 feet above
a level.

The terrestrial radiation is determined by a minimum
thermometer placed in the instrument plat, with its bulb a
few inches above sod, and the column headed “Radiation” is
the difference between the reading of this instrument and the
minimum thermometer. It will be noted that it is less than
the minimum thermometer, and that the radiation is often
considerable. The precipitation is measured in inches. The
movement of the wind is determined by means of anemon:
eters placed on the tower of the college building, about sisty
feet above the ground, and is measured in miles.

The actinometer records are those taken from a set of
Arago-Davy conjugate thermometers, the one being a Dlack
bulb and the other a bright bulb thermometer, enclosed in a
envelop of glass, and with the bulbs freely exposed to the
sky. The reading is taken at noon. As other duties often
interfere with presence at the office at this hour, there ar
numerous blanks. The radiation is expressed in calories,
determined from a table which was made by comparing the

observations throughout a cloudless day at short intervals
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It thus includes the constant of these particular instruments,
and is thus given in absolute measurements.

The soil temperatures are taken by means of long ther-
mometers, with bulbs set in the ground at the depths indi-
cated. Set “A” is in an irrigated tract of ground, with a
small Iateral running near the side of the enclosure. The
surface is covered with grass. The readings are taken at
Tam and 7 p.n. Set “C7 is Joeated in a tract of unirri-
cated ground above ditches, and as it is some distance from
the office the readings are taken weekly at 4 p. m. The ex-
treme temperature is given in the next table, which shows the
highest temperatures as found by the readings at 7 a. m. and
7p.m. In some cases the maximum readings have been dis-
turbed by irrigation water, which has brought the maximum
temperature at a different time than would be the case under
ordinary conditions.






AGRICULTURAL EXPERIMENT STATION.

TABLE I.

METEOROLOGICAL RECORD FOR JANUARY, 1502.

Temperature, Dew Point and Relative Humidity

B

TAL M. 7P. M. £

. j) a
= 2 2 g'g 2 2 E 8;2 £
FEEIFE ) E R EE
Lo 19.0 | 18.8 | 18.4 | 97.4 {| 332 | 2.2 | 23.0 | 65.5 || 20.7
2. ...l 200 | 210 | 238 | 803 || 31.0 | 289 |25.8 | 80.4 || 248
5. o l1s2 | 178 | 169 | es7 | 292 | 262 | 209 | T2 || 189
o 17.0 | 16.7 | 16.0 | 95.9 || 300 | 262 | 104 | 64.3 |l 17.7
S| 258 | 242 | 213 | 82,8 || 238 | 226 | 203 | $6.4 | 20.8
B 2.2 | 22 18,2 | 4.0 || 3.0 | 300 | 183 | 46.2 || 18.2
T ] 239 1 22,0 | 183 | 186 || 340 | 208 | 23.4 | 646 || 20.9
8o 287 | 25.0 | 220 | 822 || 3.0 | 208 | 199 | 535 || 20.9
9 .| 249 | 938 | 218 | 87.9 || 289 | 25.7 | 200 | 69.0 |} 21.0
0. 170 | 168 | 163 | 97.3 {| 228 { 208 | 16.8 | 78.8 j| 16.5
1 18.0 | 16.8 | 138 | 842 || 36.3 | 23.0 | 11.6 | 35.7 { 12.7
Lo 197 | 17.2 | 161 | 93.3 || 244 | 2200 | 17.3 | 73.4 16.7
B 218 | 200 | 16.3 | 8.4 || 274 | 26.0 | 236 | .5 || 200
Moo 263 | 280 | 185 ; 65.8 33.0 | 248 5.6 |30.9 11.0
Bl 190 | 179 | 15.3 | 8.9 || 210 | 190 | 1.5 | 756 || 14.9
W] 103 | 9.9 87 | 93.2 || 308 | 248 | 123 | 455 || 11.0
| 288 | 252 | 186 | 651 fl 312 | 24 | 240 | 743 || 203
B} 216 | 2601 | 236 | 8.7 || 25.0 | 23.6 | 21.0 | 845 || 223
B 16.2 | 158 | 148 | 944 2 | 200 | 148 | 303 || 148
Bl sas o265 | 8.8 | 332 | 20 | 230 9.3 | 43.2 9.1
R TN 9.0 8.8 8.2 96.5 19.2 17.2 12.2 T4.4 10.2
R 9.1 8.6 7.0 | 91.1v|] 238 | 228 | 209 | 88.6 || 13.9
“ N 0.2 0.2 | 0.2 [1000] 1.4 1.4 1.4 [100.0) 0.8
? ------------- —4.2 | —42 | —42 1000} 168 | 16.8 | 16.8 |100.0 6.3
.“°’> eeeece | 00| 0.0 | 0.0 [100.0[]—10.0 |—10.0 |—10.0 |100.0}] —5.0
ZC’ ~eeeeen |-3t6 |—31.6 | 31,6[100.0| —7.0 | —7.8 |—13.5 | 73.0 |l—22.8
; --------------- 142 |—15.2 |-26.6 | 53.4 {|—122 |—12.4 |-135 | 91.4 ||—20.0
w Tereeeeees 1304 1400 {—19.7 | 73.0 || —2.7 | —8.0 | —4.3 | @1.4 {|—12.0
30'" e | =88 | —9.4 [—13.6 | 7.9 {|—11.0 |—11.4 |—14.2 | $3.7 | 13.9
31' e 19281103 |—14.0 | 80.8 3.0 2.6 1.0 | 91.1 || —6.6
\ ~5.8 | —6.1 | —7.4 | 902 || 1.0 | 141 8.8 | T34 0.7
Meaws. ) 1218 | 1007 786 | 842 || 2056 | 17.69 | 1185 | 1203 || 9.8

S e—
Normal.____, B.6 | 186 || s |0 || 105
\
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TABLE I-—Continued.

METEOROLOGICAL RECORD FOR JANUARY, 1902,

_(_(, E & E }‘}:;'glpneter, Corrected Terrestriai ‘
‘:“.‘i" P“‘J ? 12 Ins(rﬁxﬁfee;?atrfrtgs i Rad"atiml I
g"‘é g ﬁ g 1w
pe | BE | E s _>.§ @ A'M | p'm | Mean | 5% 3!
FE =g | 2= & A 2 N2z | 9
=1 b = =} 4 ! 2 |
1ol 815 | 552 | 18.7 | 36.9 | 36.5 25,175 | 25.156 {[ 5.1 |56 }
2. ] 803 | 359 | 21,0 | 814 | 8% 25,224 | 25.240 ' 220 130 .
3o, 83.0 | 496 | 15.0 | 323 | 346 25.201 | 25.2%60 | 25.931 | 135 |13
4o 80.1 | 514 | 15.0 | 33.2 | 35.4 25 122 SRR
Boeeaen. 84.6 | 461 | 226 | 3.3 | 235 25 169 6 0.0
T 60.1 | 50.0 | 19.2 | 0.1 | 39.8 25050 | 25.008 5.0 42
T 1.6 | 58.0 | 23.6 | 40.9 | sL.2 25,022 | 2,087 1| 180 [ 40
8eeoo.. | 678 |62.2 | 243 | 433 | ;o 25.019 | 23.026 1| 200 "
9. 8.5 | 49.0 | 266 | 37.8 | 22.4 1o
0. .| 871.9 | 44 | 190 | 317 | 254 15.9
Moo 60.0 | 56.7 | 14.3 | 3.5 | 424 100 43
12 .. 83.3 | 57.0 | 17.0 | 37.0 | 40.0 13.0 ;40
13, | 820 | »10 ) 178 | 374 | 300 3o |8
Mo 48.3 | 582 | 138 | 385 | 394 152 |56
B 80.8 | 483 | 17.0 | 326 | 31.3 2.0 ‘
16, ... 69.3 52.0 8.4 30.2 | 43.6 1 iz
17 ... 69.7 | 399 | 20.1 | 3200 | 19.8 15.3 148 .
18| ST | 388 | 244 | 2006 | 104 1 19.0 1544
19| 66.8 | 466 | 16.8 | 31.7 | 290.8 oo |2 I
20 ... ... 38.2 | 38.7 | 23.0 | 33.4 | 10.7 260 G20
20 85.5 | 3.9 5.6 | 202 | 203 1.3 (43
2. 89.8 | 33.9 7.2 | 206 | 26.7 28 |4t
2. . 1000 | 24.4 1.8 | 131 | 28 —18 [&b
228 | —5.0 89 | 21.8 20,944 | 24758 | 24,817 || =81 |31
0.0 |—10.8 | —5.4 | 10.8 | 24,634 | 20804 | 20924 [|-120 [ 12
6.7 [—31.4]-12.3 38.1 24,907 | 24.965 | 24.036 ||-34.6]32
2. 72.4 | 140 |—18.6 | —2.3 | 326 25.070 | 25.003 | 25,08 ||-22.2 {36
28 .- 82,2 10.9 |—19.7 | —4.4 30.6 95,002 | 25.004 | 25.00% ||-—22.6 |28
20 ... 80.8 8.8 |—17.7 | —45 | 265 25,086 | 24.930 | 2%.012 ||—203 |28
30, ... 86.0 2.8 |—14.8 5.5 10.6 20,836 | 24821 | 24820 || 171 |2
) SO 81.8 | 33.0 | —7.0 | 13.0 | 0.0 24 758 | 24.708 | 24783 ||-20.0 |30
Means. | 78.15 | 30.19 | 9.14 | 20.17| 50.05 | 25.084 | 25.017 | 202 || st |3
Normal | 71.4 | 40.6 | 11.0 | 25.8 | 210 | .| ... 24.927 |8
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TABLE I—Concluded.

METEOROLOGICAL RECORD FOR JANUARY, 1902.

159

Precipitation 1‘))}1—%52;0; §%ﬂ Actinometer at Noon
, . L] — g; B
Eo1E 1357 |l 2 e | 2]y |8
R TRELCE 22k |l v /e b 227 " z ¢ 2 s
[ 8 = < i3} = = Q o =
__________________________ E | W 105.2 1} oo | e | e | e | FE
______________ e ] 0 NW L35 0 | R AU IS R
____________ Nw| E 1836 ... | ||| Fr
__________________ | W 8.9 || oo
__________________________ swi{swil M66( ... _ . |..___l.....|Fr
__________________________ N s 124.4 4041 224{ 18.0| 12.00| Fr
____________________ N | NE 97.0 | o e b
______ e W NW 5.2 4270 240] 187! 12.65| Fr
__________________ 0 w1029 e e} e ] FF
__________________________ 0 w 101 .4 JREUIOR [N USRI R Fr
............... - el N NwW 6.1 FURUI OO RN ISR b = 48 3 o
........ - IR R | I s LI | S AN ENUR INURN B - 4
.............. el N W 118.3 40,21 25| 17.7| 11.79] Fr
.......................... Nw | NW |l 153.0 39.9 222 1.7 W77 ...
.......................... NwW| S 8.8 3.4 18.2| 18.2| 11.76 | Fr
.......................... s s 58.0 37.71 19.0| 18.7| 12,18 | Fr
fRM S sw | ow o loaeea |
......................... 0 ] 65.2 10.6 3.9 6.9 3.820_.__.
_________________ N NW 177.6 e JSNUUR U, Fr
__________________________ Nw| N 264.2 20.0 8.3 11.7 6.83 | ...
------------- - vesee. || NE | NE 61.5 10.3 1.5 8§.8| 4.82) Fr
L3Pt 02| ... s | o 1| 25| 105 190/ 11.61] Fr
- R 100 25 I NW| W 89.5 3630 108! 255 16.02] sn
L5 p .02 wiwwl Nwill wsoll .l Fr
"""""""""" 18 1.0 N N 139.5 el R I R Sn
_________________ N N M5 i i) eeieii | ceiii | el | FT
I I NW | W 7.2 34.1 58] 2831 17.30) ...
...... . HINE| W 6.8 33.2 45| 287] 1740 Pr
--------------------- 0 w 81.8 () ccoec oo b Fr
---------------------- 0 0 30.5 372 100 27.2| 1710 ...
T e W W | 1085 3.2 12.0] 262} 165.66 _.__.
A s B2oe s ) Wil 3245 13.03 | 1942 1223 | .
B R F— o o o
| 0.57 1 ... e e} 1890 Y T N
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TABLE 11.
METEOROLOGICAL RECORD FOR FEBRUARY, 1902,
Temperature, Dew Poiut and Relative Humidity ﬁ
TA. M. TP. M. E
o 2 - ol 3
2 2 2 v 2 2 g2 | 2 lE
B & & |23 & | 8 | & )i
el | Bl gR ) o2l 2| B SE]GE
A E A o a =2 A AR ’
) SO 1.8 7.8 7.8]100.0.,| —9.2} —9.4|—102! @5 —1n
Ziiiicieceee e | 128 | 132 12164 | 8251 9.6 8.8 6.0 8.1 ~.1.zu!
B 40| 38 20| o5t 10| 10| 101] sof s
b 12.0] 120] 12.0{100.0 | 233! 20| 195] .1 s
B 332 | 262 1200 4009 | 207] 268] 29| w24 W
B 2| 20| 197] ssa| s8] 2| 23] sl ws
T 18.9] 182 167 909 313 285 2402 S| 205
8 14.8| 148| 1.8[1000! 22| 22| 191| 820 18
9 19.8| 19.2] 180] 925 20| 22| 27.0] 921 25
0 200 1961 18.8] 9.0 40! 37.0] 29| {03 us
o 2001 26.2| 24| 7| 37.3| 338 202 1:.9; 2.3
12 . 220 21.6] 208 952l 17| 820 28.7| 5650 22
13 31.0 28.9 25.8 80.4 28.8 26.1 215 | 3.5 o2
o 1461 140 124 o911l 22| °78| 2.6 S5 190
15, 220 21.0) 186| 859 298] 22| 19.8| 6.5, 102
16, .. 28,9 27.81 26.1] 89.1 440! 369 280 835 NI
Vo . 2.0 2661 24.3| 85.7 36.7 33.0) 28.0| 7ROy 21
180 25 8251 15.0] 33710 807 s2e| 230] 50| 195
19 . 30.8| 280 2361 741 34.8]| 21.8| 148 432 192
20l 153 14.8| 13.4] 929l 329 2.0 71| 83.1) 12
1 S 3271 2.7 155 48.1 36.8 | 27.9 9.8] 822 127
22 30.2| 251 15.1| 5261 41.9| 35.2| 264 5+0j 07
23, 18.1] 18.2| 17.6) 914l siz| 28| 102] 40.9) B3
TR 12.2] 19| 1.0 %.2| 40.2] 298] 93] 217 02
2 33.7| 28.7] 20.4| 57510 31.5) s0.2| 17.6| 434 190
26 30.4| 21.8) 237 75.6) 41.9] s0.9| 100] 265 162
DT 358 29.9] 203 530 38.0| 20| sej 26|l B4
8. 20.4] 20| 167] 58.3| 30.0) 283 210 4y AL
Means___..__. 22.43| 2018 | 16.00| 70.22 || 8115 | 2e.43 | 17.01 | 23| 168
Normal....___ | 15| 161 coooee| coeeee 25,21 2043 | o | e ‘i
T
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TABLE IT—Continued.

METEOROLOGICAL RECORD FOR FEBRUARY, 1902.

LR g 8 B e and Tasra || Terrestrial
22 & E‘ & mental Error Radiation
.3 g

we | TE | EX ] A TAM | TP. M Mean .;.§ =
7% <& | 25 | F& 3 - S
o) = = a] ~ = =
®w2] 81| —9.2|-055| 11.3 24,844 25.044 21,944 || —16.0 6.8
s43| 207]—23.0| 0.8 | 41.7 25.025 24.628 24.976 || —28.2 5.2
83| s22| 0.2 182 32.0 24 996 95105 | ,25.051 || —4.3 45
ws| 380 98] 289 28.2 24 981 24.74 24 861 8.0 1.8
56.7] 43.0| 18.0| 30.5 25.0 24.719 24 721 24.720 80{ 10.0
$¢5] 348 220 2840 12.8 24.945 24.961 24.933 21.9 0.1
8271 51.0] 160 335 | 385.0 24.922 25.011 24.966 140 2.0
a1 322| 13.8( 23.0 | 184 25.133 25.110 25.122 1.0 —1.2
23| 323| 18.0| 25.2 14.3 25.088 25.115 25.101 14.9 3.1
£7.6 ] 56.1] 18.1] 37.1 38.0 o4 995 24.962 24979 15.2 2.9
S R8.01 280/ 43.0 | 30.0 24.950 25.006 24.978 242 3.8
B9 57.2] 220] 39.6 | 35.2 24899 24,840 24 874 19.7 2.3
7.0 37.00 28.0| 32.5 2.9 24.954 25 067 25010 23.0 5.0
6] ses| 58| 200 28.4 || 25173 | 25.032 25.103 0.9 49
Oy 477 191 33.4 | 28.6 25.069 25.007 23,083 16.0 3.1
13| 63.01 270| 43 36.0 25.032 24.963 24,997 23.7 3.3
WAl 5561 253 405 | 303 24 873 24583 20728 | | .
23] 491 303 397 18.8 24,578 24.810 24694 || .. o
BT 2] 3001 3711 14.2 25.054 25.170 25118 || | o
63.0( 62.2| 140! 38.1 48.2 25.118 24,976 25.047 | cocooi ] i
0.1 509! 98| 36.9 28.1 25.020 24,880 20950 |1 o] .o
53] 509 25.4| 332 | 2.5 24.823 24.800 2481 | | .
89.20 512 200 35.6 31.2 24.928 25.009 24,906 || ... | ...
SL4] 5701 123 847 4.7 24067 24.765 24865 | .
W51 0.0 307 5.4 | 203 24,631 24.486 20358 | .
M1 o540 2831 4.1 25.7 24320 24409 24365 || |
397 471 321 41.2 11.9 24.350 24.511 24580 || oo ] eeios
WAl o422 289 315 | 133 24 476 24571 2452 || o

— v
W s wue| oo | 24.895 24.881 24,888 9.75 | 3.60
e ey P
RO w08 1ea] e | owaslo o0 || £1
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TABLE IT—Concluded.

METEOROLOGICAL RECORD FOR FEBRUARY, 1902,

VT Direction || 2w R o
Precipitation of Wind ‘:_E Actinometer at Noon
2B
i | 2235 £2
A a |Fz2ole© 33 a 2
W == 0 ) s = = b4
T2 |y <Rl T 1T | Sesl|l 2 | B £
2 o —_— o y = ¢ - v
vz vtm';«si‘,;ugA'M'P'M __&gm _5 fa p
BR | 25 [3x5|>A5 I A I
= S E 2| = = 2 2
Lo Nt AM 071125 NE| S 136.7 || 35.6 | 7.3 {28.5|17.50{ Sn
S I o - - NwW w 117.7 R . . N Fr

=1
4
=
-
1
=
=}

3

31.2 ) &5 | 227 | 13.85[HvEr

,,,,,, N (R — Nw! N 41.9 1 19.2 1 22,7 { 15.04
______ [ R . S S 31.5 [ 15.5 { 16.0 [ 10.04

...... JRUUP B w N 128.7 || 26.7 : 18.0 | 18.7 | 12.08| Fr

2.5 0.0] 2.5 | L.3UvEr

SE w 151.7 8.6 | 411 45| 247 Fr

______ (R P NW | NE 0.6 12901 13.1 159 | 999 ...

120 | W | N 12841 R - Fr
13, ... .. 12.10P[2.10P] .08 [ 1.0 SE | NE 121.9;
o et |l N sE 61.9 | 40.0 | 16.0 | 26.0 | 15.e0] . .
15 | el N | NW || 118.5 || 36.5 | 18.5 | 18.0 | 1L.46d Fr
16 0 A\ 1076 1 || e
17 e e e e I SE  NW 186,203 32,2 18,3 | 13.9 | 8.8 L.
18 . e b W N 375.7 |1 85,7 1 19.1 | 16.6 | 10.73] ...
19, | e | s NW | N 254.5 | 39.7 | 18.8 | 20.9 | 13.71| .-
20 ol o Nw | N 96.9 1| 40.2 | 23.2 | 17.0 | 1188 Fr
.1 D N | Nw || 101,91l 16.8 | 8.7 8.1 4.6% ..o
22 | e o oo NWY N 110.9 || 36.0 [ 20.2 { 15.8 { 10.23} -oer
23 i | e W w wid ] B
24 PN IR IO ! w 77.6 || 38.9 ] 20.8 | 18.1 | 11.92) Fr
s S 0 | Nw ||l 100.6 {| 40.1 {18.8 | 21.3 | 13.99| ..
26 i | e WO W RTINS PP
by S R o e W NW| 5088 o | e
28, enn- 7.00P | ... T | .. |I|NW|[ N 416.8 || 36.8 | 19.5 | 19.8 | 1245 -

Means _. | __.._. IR I T U T 30+ 3 | R B 163.5 || 32,601 15.12] 17.43

Normal_ | ______ 1059 . [ R 193.0 1] . | ceee | ----
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TABLE III

METEOROLOGICAL RECORD FOR MARCH, 1902.

163

Temperature, Dew Point and Relative Humidity N
A M. TP. M. &
- 2o - z g
a 2 35 £ 2 = o
S 30.6 | 26.3 | 18.6 | 60.4 3.0 | 26.7 | 120 | 39.6 15.3
e 24.9 | 21.8 | 15.4 | 66.4 39.1 | 32.8 | 28.7 | 53.8 19.5
B 309 | 27.1 | 2.6 | 65.1 33.3 | 26.0 | 10.8 | 385 15.7
de 200 | 209 | 4.2 | 6.5 27.2 | 21.0 5.0 | 33.7 9.6
B 14.3 | 12.9 89 | 793 32.4 | 242 4.2 | 29.8 6.6
[, 321 | 240 4.2 | 30.1 40.9 | 348 | 26.8 | 55.0 15.3
T 317 | 28.2 9.1 | 205 41.9 | 202 | —1.0 | 18.1 £.0
S iieee| 247 ] 220 | 166 | 0.4 32,4 | 242 3.6 | 29.8 10.1
el 26.9 | 23.0 | 15.1 | 60.4 38.0 | 28.0 6.6 | 25.4 10.9
0] 39.2 32.9 23.9 54.0 37.4 35.8 33.9 87.4 23.9
23.2 | 25.0 | 22.9 | §7.3 35.2 [ 29.1 | 18.8 | 50.7 20.8
203 | 189 | 15.9 | 828 3.7 | 2.7 |—10.9| 13.1 2.8
25.7 | 20.9 9.6 | 50.0 7.8 | 320 | —6.0 | 103 1.8
32.7 | 31.0 | 28.6 | 8.8 207 | 277 | 2.6 | 80.6 26.6
25.6 | 19.4 1.5 | 3.8 23.0 | 19.7 | 12.2 | 62.2 6.7
24.2 1 200 | 10.0 | 54.0 23.2 | 203 | 13.9 | 66.8 12,0
9.8 9.8 9.8 1100.0 || 368 | 290.0 | 14.9 | 40.1 12.3
298 | 218 | 206 | S0.7 2.8 | 320 | 128 | 202 18.8
32.2 | 26.8 | 17.0 | 52.5 18.8 | 38.3 | 209 | 30.1 20.9
3.9 | 344 | 326 | 877 12,8 | 881 | 32.7 | 6%.3 3.27
M) a0 | o331 | 319 | ez 30.7 | 33.9 | 26.1 | 57.3 29.0
B 202 | 202 | 22 1000 | 5.9 | 400 | 3.8 | ese || 325
B 35.0 | 300 | 328 | 016 | 467 | 886 | 3%.0 | so.7 || 39
B 35.0 | 35.2 | 30.2 | 3.4 || 35.7 | 35.0 | 342 | 042 || s
B 349 | 361 | 331 | 932 || .0 | 3.0 | 2.2 | 612 || 202
B 38.7 31.0 18.4 34 40.2 30.4 12.1 31.5 15.2
T 2 31.2 31.2 [100.0 37.3 33.0 27.2 66.9 29.2
B 30.9 26.9 20.0 63.4 24.2 23.2 21.3 88.8 20.7
fg’ Teeen 211 18.9 13.9 | 3.3 24.0 20.0 | 106 | 55.8 12.2
io -------------- 23.0 | 20.9 16.0 | 73.5 27.0 | 25.0 | 21.4 | TO.2 18.7
“\ 2.0 | 228 | 156 | 6.0 || 331 | 287 | 25 | 620 || 201
M‘L 28.60 | 25.40 | 19.31, 70.85 || 35.60 | 29.43 | 17.98 | 52.79 || 18.30
T e——
Normal._____ CAA . - T A R 3.1 | 201 | 19.6
e
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TABLE IIT-—Continued.

METEOROLOGICAL RECORD FOR MARCH, 1902.

& 4 L & Barometer, Corrected |i Cerrestrial |
22| & s | 8 rbomperatineand i Gaution
g 5 = .
g.g Eq’-{ ; gu 5 bz
= Eg gu EE v 7 7 Mean 5 “ ‘9
a} = = a ¥ = ;)
1. 50.5 | 44.0 | 28.7 | 36.3 | 13.3 24 744 | 24.926 | 24.835 || ____.
2. 60.1 | 46.9 | 16.6 | 31.8 | 30.3 24781 { 24.575 | 24.678 § ___.__ B
3 518 | 440 | 268 | 3.4 | 17.2 24 608 | 24,982 | 24.840 || ...
b 52.1 | 42.7 | 238 | 33.2 | 180 | 25.248|25.223 | %5.985 | . ‘
5. 505 | 49.0 8.0 | 285 | 41.0 25.142 | 24.8%0 | 25.011 £1 130
[ 426 | 51.0 | 23.2 | 37.1 | 288 24579 | 24.616 | 20648 1| 18.9 |43
T | 29 | 498 | 2.8 | 383 | 230 24865 | 25.000 | 24,932 || 150 |8.8 .
8 . 50.1 | 56.2 | 20.1 | 38.2 | 36.1 25,066 | 24,910 | 24.993 |i 143 lss ?
9. | 434 | 639 | 238 | 43.8 | 40.1 2h.R44 | 2456 | 24798 | 168 14 |
10 ... 70,7 | 43.0 | 33.4 | 38.2 9.6 20835 | 2LSIS | 284 259 15
1 69.0 | 47.1 | 18.0 | 325 | 201 20.912 | 25,032 | 24072 { 138 112 I
12| 47.9 | 536 | 16.7 | 35.2 | 36.9 25103 | 20007 | 25.005 |1 9.7 [ 70
13, 301 | 57.8 | 14.0 | 35.9 | 23.8 24977 | 24460 | 24.619 ‘ 69 |71 “
Mo, 82.7 411.8 | 203 | 31.0 | 21.5 | 24,267 {2(.515 | 24301 || 15.0 {53 |
15 490 | 36.9 | 205 | 287 | 16.4 24540 | 24,796 | 24 663 || 172 |33 J
16, ... 60.4 | 40.8 | 12.0 | 26.4 | 238 24081 | 25118 | U5.040 | 6.3 |57
1. . 70.1 | 53.9 2.0 | 28.0 | 51.9 25.193 | 25.040 | 25.117 04 |04 1
8. . 54.9 | 63.1 | 18.1 | 40.6 | 45.0 24.900 | 24.717 | 24.808 || 13.2 |48
19. ... 458 | 603 | 24.0 | 421 | 36.0 24727 | 24.673 | 24.700 )| 18.1 [5.9
20 ... 78.0 | 51.0 | 33.0 | 42.0 | 18.0 24 810 | 24.876 | 24.843 || 32.1 |09
21 ... 4.8 | 46.2 | 32.3 39.3 | 13.9 24 874 | 20.819 | 24.817 || 32.0 |03
22 . 8.1 | 52.0 | 28.8 | 40.4 | 23.2 24.872 | 24.713 | 24,792 || 23.7 | 5.1
23 ... 90.6 | 50.1 | 31.7 10.9 | 18.4 21,601 | 24.667 | 24.679 || 274 143
24 . 93.8 | 50.9 | 32.2 | 415 | 18.7 24,748 | 24.671 | 24.710 || 27.7 | 4D
25 ... 80.2 | 39.7 | 312 | 3.5 | 8.5 24.560 | 24.303 | 24.476 || 20.8 113
26. ... 37.5 | 50.2 | 33.7 | 41.9 | 16.5 24,684 | 20,970 | 24,727 || 200 |45
27 83.4 51.0 26.3 38.7 24.7 24841 | 24697 | 20773 | 227 (3.6
28, ... 76.1 | 86.2 | 33.0 | 206 | 13.7 24.801 | 24.856 | 24.802 1 23.0 [0.0
20, ... 64.6 | 325 | 19.0 | 23.8 | 13.4 24.077
30 . 6.4 [ 37.0 | 16.1 | 26.5 | 20.9 25.147
R U 69.0 | 45.8 | 14.0 | 20.9 | 3.8 25.246
Means. | (1.82 | 48.01 | 22.52 | 35.27 | 25.49 | 24.857
Normal | ._____ | ._.._. PURNUUT U A I
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TABLE IIT—Concluded.

METEOROLOGICAL RECORD FOR MARCH, 1902,
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Precipitation %}rsﬁi‘o&l ’:j?:_a Actinometer at Noon
b3

s |BEE % g2 A B

2 897 | Ya ¥e 2 £ ] = 2

3 Sarze o 1 T é ga & A 5 £ 3

zw ;';:é :S'é A M.|P.M. S24 " _‘i g g <

£z SxEal »Ax 3T = = b 2 2

= = L= = [ = A [ =
_____________ e P NW W LL S N | AP R AU SUURNNI | R
$20P 1 e o 0 w 2047 || ool b L. IR I
____________ T o w i xw | ose2.2t] 32,2 | 156 16.8 10.49 || Sn
________________________ NW, S 224.3 1] 21.6 10.7 10.9 6.46 || ___.
________________________ 0 N 74400 222 1 11.7 10.5 6.26 || Fr
________________________ SE | E 202.1 1| 20.5 12.0 8.5 5.04 3 ...
____________ bW Nw) 8063 e b
________________________ N N 105.6 || 29.4 15.4 | 15.0 8711 (.
________________________ w| W 2022 e e ] e
9.00A | Intda .03 T N N 99.8 1| 30.0 ; 15.3 14.5 9.04 || ...
________________________ N N 230.4 1} 33.4 17.8 17.6 | 11.31 {{HvEr
........................ SE | S 152.8 || 41.3 | 225 18.8 | 12.58 |I Fr
NI R IR IS NWw | Nw 92.3 1 2¢.8 | 15.2 9.8 5.96 | ...
............ e bW N 3.7 || b

__________________ W NwW il 360.8 | 23.0 [ 16.0 7.0 46200 .
........................ w | E 298.0 1 el | oo oot
Nt} T | .. E w 104.9 1] 35.0 16.5 18.5 11.81 ||Hv Fr
------ e I NW W 105.7 |} 27.9 17.0 | 10.9 6.78 1] ...
8157 | Nt | s | N || 193] 85 | 260 | 175 | 1097} .
330°P Nt 5 T NW | NW [0 20 A I (R S { sn
RO .20 T SE [ NW 133.9 || Cloudy| ..o | cooiis | aooaos Sn
....................... 0 NW 168, ¢ 40.3 26.2 14.1 9.53 !| Fog
300P | s.00P BYE . Nw | N 16,610 o | o 1l Fr
300P | ... 23| . 0 N 150.0 || 43.7 2330 | 2.7 14.01 |} Fr
t.30a | 8.00p 200 NW | NW i 474.6 1.94) 9.7 9.7 5.67|! Ru
BRI NS R S N [ NW [ 2187 oo cceeee | eeen | oo
...... . U 0 w HEE.00 O | IR R VORI (PSR | I 2 o
WAl s00p 20 2.5 N N EYCRN | T B N R o
~~~~~~~~~~~ 03 S S | B W 310.0 10 oo ]
..................... S w 133.0 | oo b i b e | e ]
""" S b e | YW NW 96.1 || 5.1 16.5 18.6 | 11.88 i Fr
| —_—
""""""""" 150} 250 o | ... 204.8 || 30.90] 16.90 | 14.00 s.e2 fl ...
Q: - ~
--------------------- [ U 1~ -3 3 | A I SR RN | SN
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TABLE IV.

METEOROLOGICAL RECORD FOR APRIL, 1902

Temperature, Dew Point and Relative Humidity ‘
7 A M. 7 P, M. g
N > _ > =
2 2 g ss o 2 = g |
RN IR -AR I - A B R R
ez | Bl SE e 2| B SRR
a 3 a o a z a 2 | A
S U 28.0 | 25,0 | 226 | 79.8 103 | 349 | 279 | 614 1' %2
2 317 | 297 | 26.8 | 1.7 2.3 | 37.0 | 307 | 638 ‘J 2.3
. 317 | 302 | 81 | 8.3 193 1 36.0 | 150 | B2 0 A5
do 38.9 | 33.3 | 256 | 586 || 438 | 32.0 | 100 | 200 o178
e | 429 | 378 | 819 | 65.7 !l 530 | 401 | 23.7 | 320 Tas
6 . 394 | 38.9 | 38.4 | 6.2 45.0 | 38.8 | 31.8 | 601 1 1
T 36.8 | .1 | 329 | .7 51.6 3.0 | 383 | 517 1 as
B 514 | 398 | 255 | 365 53.2 | 3.0 | 147 | 203 0 w0
I 43.0 | 399 | 86.7 | 70.0 180 | 376 | 222 | 30 i 295
100 s 36.1 | 32.0 | 26.3 | 67.4 3.6 | 836 | 179 | sz w1
S S SO 34.2 | 287 | 195 | 54 52.0 | 427 | 31.8
12 35.0 | 85.0 | 35.0 {1000 || 41.9 | 306 | 37.2
18 e 402 | 36.6 | 32.4 | T¢.1 317 | 33.0 | 30.%
VR 6.2 | 25.2 | 285 | 8.3 33.2 | 322 | 309
5t S 258 1 2.8 | 25.8 [100.0 || 4.0 | 36.4 | 25.1
16, 37.2 | 85.2-] 32.8 | &4.3 4.2 | 376 | 207
1T 50.2 | 42.0 | 33.4 | 52.6 4.1 ] a2 | o
18 oo .| 461 | $0.6 | 348 | 65.3 s6.6 | 20 | %o | w5 | 209
1 | 510 | 432 | osae | o515 || e | 470 | 343 | a5 |l 343
20 . 52.5 43.2 | 33.7 49.0 60.0 47.1 35.1 .4 LBt
21 . 43.0 | 39.2 | 3.1 | .3 || 4.0 | 37.0 | 323 | 1.8 | 3BT
2% . 33.7 | 287 | 204 | 51.5 40,0 | 34.8 | 28.1 | 626 s
23 37.8 | 3.2 | 32.0 | 80.0 45.3 | 39.0 | 31.9 | 59.7 | 319
T 41.1 3.50 | 3t.6 | 8.1 193 | 4009 | 317 | 507 || =2
o5 ...l 401 | 380 | 232 | 36.3 477 | 310 | 2.3 | 45 g 2
I 110 | 37.8 | 34.2 | 774 546 | 42.0 | 281 | e || 912
9 | 462 | 412} 361 | 884 || 509 | 37.0 | 105 | ey R
98 ... 1 834 | 439 | 345 | 489 56.0 | 42.2 | 2.9 | 315 i W2
20 ... | 473 | 39.3 | 30.0 | 51.2 537 | 42.9
80, ...l 37 | 421 | 200 | 3.0 62.0 | 47.0
i
Means____.__. | 40.82 ) 36.05| 30.31 | 68.94 | 48.17| 39.08
Normal..._._. 413 | 36.0 | ool | oioee 48.0 | 38.7
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TABLE IV—Continued.

METEOROLOGICAL RECORD FOR APRIL, 1902.

B 4 5 é Barometer, Corre&:tid for Tem- Terrestrial
AN peratire and Tnsiru- Radiation
=2 g P o -

EZ’ ;g 5:35 bg 5 TAM. | TP.M. Mean 15;':’.} g
.8 20.0 33.9 27.8 25.134 24,865 24,999 13.6 6.4

.3 25.2 39.2 28.1 24,830 24,903 24 867 21.0 4,2

21.0 41.0 39.9 24,936 24.978 24,982 18.0 3.0

24.0 45.4 42.8 25.073 24.932 25.002 19.4 1.6

32.8 19.8 34.1 24,908 24,873 24,891 214 8.4

38.0 50.0 22.1 25.042 25.063" 25.052 36.0 2.0

348 18.9 28.2 25.068 24,925 24,897 33.6 1.2

16.2 55.6 18.8 24,778 24.855 24.831 41.2 5.0

31.3 48.8 23.0 25.039 24,921 24.9%0 35.6 1.7

3 23.2 39.0 31.7 25.150 25.102 25,126 16.2 7.0
9.8 26.2 2.9 33.0 25.157 24,972 25.065 18.8 7.4
0 34.3 40.6 12.6 25.087 24,904 25.040 341 0.2
8 .2 3.7 38.5 13.5 24,981 24,977 24,979 25.2 6.5
1 18,0 | 275 19.1 25.035 25.017 25,026 13.0 5.0

.8 23.8 36.8 26.0 I 25,034 24,934 24,084 25,0 | —1.2

.0 28.9 42.5 27.1 4| 25.124 24,971 25.008 24,7 4.2

.3 30.0 9.6 39.3 24,971 24,913 24,942 25.0 5.0

.0 20.9 51.0 421 ‘ 25,027 24.935 24,981 23.7 6.2

2 31.0 56.6 | 45.2 24,923 24,748 24,835 30.2 3.8

.8 35.1 57.4 .7 24.736 24,546 24,641 25.9 6.2
0 37.7 2.4 9.3 24,618 24 536 REVE Y T | I
30.2 41.4 235 24,789 24,981 24885 | [ e
23.0 40.4 348 25.074 24.970 25,022 b Lol oo

28.3 47.7 38.7 24.921 24,663 24,792 21.0 1.3

10.9 48.8 15.5 24,793 25.000 24,898 37.5 3.4

20.6 45.9 32.6 25.030 24,871 24,950 24.6 5.0

20.1 51.3 4.3 24.838 24,743 24,796 23.2 5.9

32.7 49.8 343 24,009 24,880 24.304 - 25.9 6.8
33.0 53.3 40.6 24,9680 24,938 24,049 23.4 9.6

3.1 6.7 | 45.2 24,940 24,582 24,766 RAIHY 6.6
30.43 | 45.71 | 30.56 24,966 24 881 24,923 25.69 4.76

31.9 46.1 2005 ff __._... R 2EM1 ) L 4.5

BEEae—=S— ————e
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TABLE IV—Concluded.

METEOROLOGICAL RECORD FOR APRIL, 1902.

e Direction || = w . !
Precipitation ofrsvi::d e1a Actinometer at Noon |
a'y !
: S Yo 1
|2 |2RES B2 2 |}
w|@ |e%a|y. y& 215 g | =12
g g i 7 g =4 ~m o o
62135 lefg|onel,] 228 || A 1213
240 |Z=Tinall|A. M.|P. M. = » o v I
dRl Ew|gs sl Tod i = g 2y
8| B2 [gx3|=ad S 0] & | & & S . °
= = = A 3] A Q =} 4 1 X
1o RO R I N 0 87.6 | 38.1 | 18.7 | 19.4 . Fr
2o b el e || NE | W 128.2 1 33.3 | 17.5 !
]
- DR B - O S S Nw 2626 || ---- [REPE B - Fr

Nt
A M

0 w
NW
sw

NE

[ S R )
S w o &
— = & O
D o 9 W

B
1, 250P\7.30P| .25 (Merd|| W | E (| 120.8
Yoo f1230PB.I5P| a1f .| Nw| N 62.1
B bt o s Y 1ot
SV JURUUURUNE VU NSV AU SO | - 176.4
1T el w s 202.0
Wb NE ] W] 2024
Wb I ew | w175
20. ol e ] w 81.6
ot . fualzeor| s ol s | N || 263
2 | s 133.2
2. i ww ] o 61.9
U, el v wwi] 2180
% . lewal .|t |. .l x~|s °71.6
2. . b )i Nw | Nw ]| s
% b o w Ul esse
98 s ] s 191.0
20, . bbbt w w0
30 . bbb o ] N || 2ess

40.5
46.5
42.7

27.3
41.1
38.6

-33.0

20. 44

Normal ..

2,120 .

14.78

)
22
&

o6

.86

(5

50

6.13

[3=3
—
>

8.1l
10.93]

Fr

14.03) -...s

6.0

10.49

11.160 -
S04 -

g 0
8.2
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TABLE V.
METEOROLOGICAL RECORD FOR MAY, 1902.
- Temperature, Dew Point and Relative Humidity
7TA. M. TP M. E
- 5 i - x|l 2
a2 1 8 | B2 | g 5 |E| L
a 2 R 8 =L ZE || e
o 3 2 <8 > T B <2 || B8
[a) 3 .a o a £ a ~ A
Lo | 595 | 431 | 232 | 248 || 60.4 | 43.2 | 22,0 | ”2.8 || 22.6
LSS 50.8 | 42.1 | 32.9 { 505 | 61.0 | 44.9 [ 272 | 21.7 || 8.1
E 511 | 39.1 | 23.6 | 3L1 59.6 | 4.0 | 2.3 | 280 |i 25.0
S| 483 | 45.8 | 438 | 84.6 | B1.1 | 487 | 47.0 | 85.9 || 45.4
5. US.2 | 46.7 | 455 | 90.7 54.9 | 109 | 232 | 2903 || 34.3
6.4 | 414 | 36.4 | 68.6 |[ 3.2 | 432 | 302 | 38.7 33.3
Tl 490 | 436 | 385 | 67.9 || 57.7 | 46.2 | 35.4 | 43.4 || 370
8 541 | 45.9 | 386 | 55.8 || 68.3 | 50.9 | 35.9 | 30.3 37.2
O . ......| 543 | 484 | 43.8 | 67.6 || 59.6 | 49.1 | 404 | 9.3 [| 421
W .....| 554 | 481 | 422 | 1.1 || 64.2 | 51.0 | 40.5 | 42.0 || 414
W 57.0 | 51.3 | 47.2 | 69.8 || 588 | 54.2 | 51.3 | 76.1 49.2
LA 56.0 | 49.1 | 43.7 | 63.4 || 60.0 | 51.1 | 44.4 | 36.5 4.1
B 57.2 | 53.2 | 50.6 | 78.7 || 55.1 | 82.0 | 49.9 | s2.9 || s0.2
Mo 51.2 | 49.9 | 49.0 | 923 |f 548 | 51,7 | 496 | s2.8 || 9.3
B 55.9 | 53.9 | 51.6 | 5.7 62.7 | 53.6 | 47.4 | 575 49.5
Weooooe 50.1 | 50.9 | 45.6 | 63.2 || 64.4 | 57.8 | 54.0 | 68.9 9.8
Lo .....) 50.0 | 53.2 | 50.0 | 74.8 65.7 | 48.7 | 32.7 | 29.4 41.4
B 497 | 42.9 | 36.2 | 60.1 450 | 31 | 414 | 316 38.2
B 46.8 43.6 40.7 79.9 46.2 42.0 37.9 73.4 39.3
431 | 411 | 39.2 | 86.4 500 | 389 | 177 | 232 || 281
46.1 | 39.7 | 327 | 59.7 57.9 | 45.0 | 31.8 | 37.4 32.3
51.0 | 429 | 347 | 53.9 |{ 59.7 | 47.4 | 36.2 | 41.6 || 35.4
B 5.2 | w3 | 358 | 485 || 623 | 515 | 43.3 | 500 || 30.6
M| 593 | 488 | 420 | 566 || 649 | 483 | 327 | 00 || 373
Boooiiii| 608 | 4903 | 30.8 | 459 || 2.8 | 56.6 | 45.8 | 88.3 | 42.8
B 53.8 | 522 | 511 | e0.0 || 569 | 559 | 553 | aus || 832
T 530} op1e | 507 | ot | avs | 411 | aes | ora || ss
B 8.2 | 26 | 420 | 059 | 523 | 498 | 450 | 5.6 || 450
B 46.1 46.1 46.1 {100.0|i 61.¢ 54.7 50.4 67.2 438.2
B 61.3 | 53.9 | 49.0 | 64.0 0.3 | 55.9 | 46.3 | 42.4 4.7
“\\ 61.0 | 53.0 | 47.5 | 61.2 || 69.2 | 56.0 | 47.3 | .8 || 47.4
&\ 52.87 | 47.0¢ | 41.73 | 68.66 || 59.16 | 49.14 | 39.93| 53.75 || 40.83
— o .
j“‘“ﬂ ------- 616 | 45.5 | ... | ... 570 | 414 || %01
T
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TABLE V-—Continued.

METEOROLOGICAL RECORD FOR MAY. 1902,

sl 'y |8 o Femperata cand | Terrestril |
é;‘ 12 g {2 Instrumprenta]JE?rrgr 'I Radiation !
=3 | E R H2 ;
2225 g, | A c R
>y | 38 | By | % | oaw | e |dean ] £T ;
35 | =& | 8% | 3& | & oza
a 2 = 2l 3 A

Toocoeoes 23.8 | 747 | 515 | €31 | 232 | 20501} 24780 | 24705 | tha 66

2o 39.1 | 81.8 | 340 | 57.9 | 47.8 | 20739 | 20903 | 20766 | v5.2 38 |

B 3.0 | 678 | 317 | 527 | 301 | 2096220832 {2017 20w |

o 8.3 | .8 | 4.0 | 509 | 98 | ziooe|2eseloneior sse 10

Beceaens 60.0 | 63.3 | 409 | 5.6 | 214 | 25.006 | 25.040 | 3027, 43 05

Boonee 53.6 | 69.0 | 206 | 403 | s | moas|mosiza| e ws |

L SO 551 | 7.7 | 83.0 | 554 | 447 | o509 | 2ese 250300 w0 G0

8eceeeeoew ) 431 | 783 | 420 | 60.1 | 36.3 : 25.043 J‘ w18

9. cocoece | B85 | 779 | 413 | 596 | 366 | 25050 | 25.007 | 25.0% 5 3.0 3

10, 575 | 8.3 | 31.0 | 517 | 41.3 | 25.103 | 24.957 J

1o | o | 06 | wo | 23| ses ! o2ee

12 59.9 | 2.6 | 39.8 | 56.2 | 32 1 2 041

1B 50.8 | 2.0 | 43.0 | 60.0 | 240 | 25.13; !

oo 1.6 | 690 | 302 | 501 | 28 | 25057 | 26820

1o TL6 | 3.0 | 3.7 | 683 | 2003 | 24014 | 2457

16, 66.0 | 731 | 48.0 | 60.8 | 2.0 | 24.9% | 24827

Mo 521 | 79.0 | 48.0 | 63.5 | 310 | 24682 | 20413

18 73.9 | 870 | 4.2 | 506 | 12.8 24.430

19 6.6 | 56.1 | 41.2 | 48.6 | 14.9 | 24378 | 24504

20. .o 54.8 | 602 | 37.3 | 48.8 9 | 24848 | 24702

2lo........| 4.6 | 629 | 37.2 | 50.0 24,963 | 24,860

22 #7700 | 348 | 524 | 852 | oeune | 2ss

2 9.3 | 720 | 369 | 545 | a1 | 2030 | 24060

2 3.3 | 7.2 | 45.0 | 6L1 | 322 | 24993 | 24903

2. ... | 421 | st | 428 | 621 | 386 | 25,143 | 25.004

% 927 | 569 | 520 | nid | 49 | 25.288 | %16

W 94.6 | 527 | 47.2 | 500 | 5.5 | 25,000 | 25007

98 .| 9oy | s5.0 | 420 | 489 | 13.9 | 25008 | 25.008

20 .| 83.6 | 67.2 | 37.3 | 52.0 | 30.0 | 24.953 | 24.830

30 53.2 | &.2 | 42.0 | 620 | 41.2 | 208 | 20821

Bl 535 | 85.9 | 444 | 512 | 415 | 20874 | 24687

Means._ | 61.20 | 70.50 | 41.67 | 56.09 | 28.83 | 24.048 | 24.692
Normal.| 60.9 69.2 40.9 55.1 28.2 | oo ool 21.946
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TABLE V—Concluded.

METEOROLOGICAL RECORD FOR MAY, 1902

171

Precipitation %ifr&%tiﬁf E:::D Actinometer at Noon
Tz
yo E Eg'o ‘v: E% o 2 &
LB E g;f‘i ot R E?_z E: & g s 2
35 5. E‘EZE :35 A PMg =2 x Z v = -
25 | 22 |EmEE| Al 55 || = T g 3 °
z | & = o« = = =] a 4 =
I AU NW i W 238 7 AU O O N
o I RN R E | W 218.2 ) | ol obh
_______ o N N a2
200P | Nt 05 | . ! 0 E W8 b
ROUS DUV RS- R | N | N | 2051} 46.9] 200! 17.9| 12.55 | Ra
__________________ Lo S ly MLT b
[UNUUR IR RN R r NW,| S 88.4 ! 196 343 15.3] 11.06% Fr
VR IS AU AR 0 S b6 6 OL TN 1 S A AU RN | RS
2.00P | . . T | ... E 0 114.1 31.0| 25.6 54| 851 Fr
JRNURS R S I E 5 178.4 5951 384.3] 232! 1891 LE
Abt2P| 06 | . s | w wiedl b
ABEL3P] b 0 | sw 97.7 51.71 8471 17.0 | 1241 ____
5.15P | 6.45 P N 0 | NE || 122.7 [ SN AU N
430P | 46 | Hail E E 99.6 || oo | . Rn
................... ool || E 0 123.6 1991 326 17.31 12480 . ..
Nt Nt A8 | .. 0 s 108.7 48.11 3220 159 11.33 1 Rn
&0r | Lo T 0 w 164.5 51.4 1 343 1.1 1241l D
TntPM| . 05 s N 8.0 | oo | oo
12.00 [12.15P 35 | .. SWI NE || 1999 || oo b Ru
Nt Nt A8 S SW ol 201610 ). Rn
»»»»»»»»»»»»» U RN 0 W 93.0 4701 2881 18.2) 17.75 || Fr
P T | 0 83.5 41.2 27.8 13.4 9.14 {| Fr
or | T . 0| Nw 8481 L. R U [SUURE | I
------------------------- s w 1587 || oo | o e e
Neoboo b N Nw TE3 N oo D
Tut, da B 3 E E 157.6 17.0] 15.0 230 1181 Rn
Allday | T B | B || weall | N Rn
~~~~~~~~~~ 08 0 b3 BT oo Rn
_________________________ 0 0 LA SN S R TR R | R
....................... NW | s moil ...t llp
R IO 0 | Nw Q0.0 | e
T
N 2131 ... e e | 1207 4SS | 2987 1497 1116 )
= E————— S | I h
----------- 20 || e ] 188.0 || oo e b
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TABLE VI.

METEOROLOGICAL RECORD FOR JUNE, 1902,

Temperature, Dew Point and Relative Hamidity ?
7 A. M. 7 P, M. | g
- 2 - > 0 S
o3 | B ISEN 2| 2| B3R
S = = & a B a ~ A
1o i 59.8 | 57.8 | 56.8 | £9.3 69.4 | 47.0 l21.0 159 89
2 e 53.8 | 43.1 | 31.8 | 43.2 62.2 | 499 | 39.8 | 438 | 38
3| B8.0 | 465 | 35.8 | 43.7 71.2 | 56.8 | 435 | 43.0 i 416
b 62.0 | 55.7 | 51.8 | 69.2 69.8 | 535 | 41.2 | 35 : 6.5
S 620 | 523 | 4.3 | K5 649 | 55.3 | 49.1 | 96.7 ! 472
B 65.5 | 55.2 | 485 | 542 1.4 | 575 | 473 | 397 oy 479
Teceeiccceo- 1 52,0 | 510 | 50.3 | 941 54.4 | 32.0 | 50.4 | .5 ! 504
8 . 55.4 | 545 | 521 | 193 724 | 59.3 | B1.7 | 43.3 . L9
9 .. 66.8 | 504 | 55.4 | 66.5 0.5 | 56.0 | 380 | 228 ] 41
100 oo | 69.2 | 59.0 | 53.2 | 56.7 me L ora | as1 | sg | ws
Moo | 699 | 60.9 | 56.2 | 01.7 68 | 52 | 5.9 | M1 L oaLa
12 .. 60.2 | b5.4 | 52.4 | 5.6 61.9 | 39.3 6.3 | T35 543
13 .. 60.2 | 56.1 | 53. 79.1 §2.0 | 575 | 55.0 | 1.7 1 oed
4 .. ......__.| 653 | 589 | 53.6 | 59.3 6%.2 | 57.8 | 516 | bt [' 52.8
15 ... | 49.0 } 481 | 474 | 932 575 | 514 | 468 | 888 0 il
16 . 57.0 53.9 52.0 83.3 68.2 67 0 50.0 52,5 ; 51.0
1T 6.2 1 557 | 523 | 729 || 60.0 | 8.4 | 384 [ 100 453
8. . 9.2 | $H0 | 413 | 48 6.0 | 542 | 468 | 520 H1
19, ... | BT.8 | 537 51.1 78.3 67.5 55.2 7.0 | 480 8.0
20 | 429 | 4209 | 2.9 |100.0|| 515 | 471 | 435 | G ] 82
Moo 520 L ass | 0 | 700 |l oso1 | e | b1 | 40 o] b0
2 e 62,0 55.1 50.8 86.5 71.0 | 60.& | 55.4 5.3 1 3.1 !
23 e | 6400 58.1 54.8 71.9 77.3 56.1 £0.5 | 27.0 1 477
24 ... | 0682 57.0 51.4 | 59.0 83.1 55.8 | 33.3 | 18.7 2.3 '
P S 64.2 | 56.3 | 51.5 | 63.3 7.1 | 57.8 | 46.6 | 36.5 #1
26 e 63.2 57.9 549 | 743 72.0 | 57.6 | 48.6 | 43.5 ;_ SRE
9l os3e | 580 I s7v.r | ver || 572 | 55.0 | 887 | 880 5.7
98 .. 571 | 6.8 | 851 | 02.9 B4.6 | 509 | 483 | WA 8T
99 | 854 | 459 ) 439 | 651 || sv.9 | 531 | 514 | L1 f RS
80 e et 58.0 | 542 | 51.8 | 799 67.2 | 57.9 | 2.4 | 892 o 821
Means _. 59.46 | 53.83 | 50.06 ( 72.62 || 67.08 | 5497 4626 | praz | 4810
Normal.._....| 60.3 | 53.5 | ... ‘ ,,,,,, 66.0 1 55.2 | i | ceees
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TABLE VI—Continued.

METEOROLOGICAL RECORD FOR JUNE, 1902.

B -E u"_ é Barometer Corrected for Tem- Terrestrial
ip|f | & |2 P enta Brror Radiation
=% | B & 2, =
;;; 55 SE L_’\E Eﬂ ! 7 A. y. 7 P. M. | Mean L:_*l% :é
&L . o© < A c ! a5 «
Q = = A g | = e
527 | §3.0 | 488 | 85.9 | 31.2 24,772 24,684 24.728 41.6 7.
35 | .3 | 419 | 58.1 | 324 24.966 25.009 24 987 33.9 8.0
3.3 | 9.1 | 37.0 | 58.0 | 42.1 25.134 24,948 25.041 29.4 7.6
sl | $5.0 | 44.0 | 845 | 1.0 25.600 24 850 24.990 36.3 7.7
55.6 | &4.2 | 47.7 | 66.0 | 36.5 24.928 24.865 24.897 39.7 8.0
6.9 | %.1 | 4.5 | 65.3 | 41.6 24,938 24.966 24,952 3.6 7.9
W3 | 3.4 | 52.0 | 35.7 34 25.118 25.171 25.158 51.2 0.8
3.9 | 795 | 535 | 66.5 | 26.0 25.149 25.028 23,089 52.0 1.5
#4.7 | M1 | 6.0 | 0.1 | 48.1 25037 24.971 25.014 39.5 6.5
11.0 | 937 | 520 | 72.9 | 41.7 24 986 24.893 24.939 4.2 7.8
529 | 8.8 | 577 | 67.2 | 19.1 24 980 24.786 24.873 48.0 9.7
W p 790 | 540 | 665 | 25.0 24,815 24 848 24,832 50.0 4.0
4] 853 | 49.0 | 67.2 | 36.3 24875 24.798 24.801 42.3 6.9
5.3 | 881 | 45.2 | 66.6 | 42.9 24 819 24,875 24,847 41.0 1.2
8.0 [ 619 | 498 | 55.9 | 12.1 25,924 25.078 25.151 48.8 1.0
87.9 | 80.0 | 48.8 | 6t.4 | 31.2 25.08 24.772 24.000 440 4.8
3.8 | 7.0 | 46.0 | 61.5 | 31.0 24 816 24.979 24.898 3.8 7.2
8.4 | 3.9 | 39.8 | 36.8 | 34.1 25.082 24.9%5 25.028 3.0 | 68
83.2 | 76.9 | 53.4 | 65.2 | 23.5 25 004 24.950 24.977 43.0 5.4
.3 1 543 | 2.7 1 485 | 11.6 || 25.280 %255 2.8 |—0.1
503 | 76.7 | 38.8 | 57.7 | 37.9 25.190 25.129 35.0 3.8
62.2 1 872 | 43.3 | 65.3 | 43.9 25.088 24,965 25.001 39.1 £.2
9.5 | 905 | 49.1 | 60.8 | 1.4 25.093 24 946 25.020 4.0 5.1
3.8 1 96,0 | 50.7 | 73.4 | 45.3 24.933 24.746 24.839 H4.6 6.1
991829 ] 530 | 67.0 | 9.9 24 958 24.749 24,859 45.7 7.3
B8 020 | 52T | 724 | 393 24.760 24,738 24 749 43.2 9.5
A8 | ose0 | e29 | 178 24.915 24.841 24.878 54.0 0.0
86401 60 | 507 | 53.8 | 10.3 24,891 24,868 24.830 46.9 3.8
G311 676 | 50.2 | 8.8 | 17.4 25.023 24,978 25.005 46.0 4.2
8.5 1 5.3 | 48.6 | 62.0 | 26.7 24,072 24.883 24,9175 4.0 4.8
S1.97 | 78.95 | 48.16 | 63.56 | 30.90 24.902 21,013 24,952 £2.79 l 5.38
04 1 02 | us1 | et | osie | sto0 N t 6.0
—
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TABLE VI-—Concluded.

METEOROLOGICAL RECORD FOR JUNE, 1902,

Direction

Precipitation of wind

Actinometer at Noon

i
/e |
- |
ag :
- U ]
o | j2TEl g g3 £
’be g 329 g8 2 2 o 2
2| B 18%lw= || o | 7 [18agll 2| & 1 g 218
0.5 = - = & il g oo
A o 4 Ruid R = oas - 7] et ’ o
Z=Tw A.M.IP. M 57 © 2
gE | gwigas|ge so4 |l 1) ¢ | = 0%
S| BE |3KT»A0 B = T & K 2
= = oo = =] ] al 4 B
1 PR [ NS 0 w LA J- Tl IR R R

49.0 1 33.7 § 15.3 |11.00

[

I

.

'

I

I

s

I

1

.

.

.

'

I

o

<

o
)

o

. ORI R [ R N S e oo oL} .. LF

b o e e ] N I sw | 1188 1] 52,0 36.0 ] 16.0 11150 D
B ISR U ISR N | R S O | IRPEIE 1 IS N { D
6noees RSSO (O | T I 2N | I TCE N [ RO IS D
T bl BN wsoll ol i _____
8 e AN AN ISR ISR (I S S S - 64.8 | oo | o |
[ SO E | NW 10954 b oo ] _____
100 I I ISR IS | B s W4t
e R RN NN ISR | S S 9851 .| | .

120 .- U T 0 0 82.5 ¢ 25.7 [ 2.8 2.01.8

13 e 440 P50 P 28 | (.. N 0 b2 a2 8381 14709, D

) 630 P| __.. T N E 147.0 .
B 6408 | o1| ) B | E | 1oz N | Ro
6. e s '
L SR N A I | N I IR~ a5
TR SR N IO R |

19 sorRoor| or| .| o | nw]| 121

]

i
S 92,0 || 45.5 | 29.7 | 15.8 [10.41 |

o>

20 - [I1AM} 48| . NF S 1008 0 oo | oL e ] - Ru
2 SRR U R IR B NE, S LV DRI | IR R B
22 . ORI D S B S 0 R T | I IR RN

o
o]

SE | NW 107.3

S
24l PRI S U R, SE A4 238.%

o
'

B S IO AU IR | -5 N ST N VE. | AU AN IR ISV IPORS

26, e |BBEP T 3 N o[ Nwl 1146 87.6]42.5 | 15.1 1161 D

1331 (| .| .| ... Rn

28 i Ntintjind’y| 1.02 SE | N 158.3 || . I
7

w

b O Y I S

29 ... e | e | YW SE $6.
30 iao. 121500 .. 05 ... E | N 10750 oo} oo | e[ ee- | D

Means.... | ____ 4. | 243 o0l . 117.5 147,10 |33.80 {13.30 | 95T | -

Normal __ } ___ | ... | 1.66 | ___. SR R 152.0 I B S
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TABLE VIIL

METEOROLOGICAL RECORD FOR JULY, 1902

175

- Temperature, Dew Point and Relative Humidity 5

7T A M, TP. M. E}

= 2 5 20 8
ez | B[ EE r |z 8 |2

a £ a o a B3 a o~ a
Lo e 59.9 | 55.0 | 51.9 | 75.0 || 63.8 | 55.0 | 49.3 | 59.3 || 50.6
% s 606 | 57.1 | 35.1 | 8.1 || 3.8 | 62.9 | 575 | 56.7 || 56.3
Bt 66.2 | 60.9 | 58.2 | 75.3 || 66.7 | 55.1 | 47.4 | 30.0 {| 52.8
oo 567 | 50.2 | 5.4 | 65.8 Il 57.6 | 51.9 | 4.9 | 701 || 6.6
et 57.0 | 52.7 | 49.8 | 77.0 || 59.6 | 53.2 | 48.9 | 677 |l 49.4
B s 56.7 | 50.9 | 4€.7 | 69.2 || 609 | 199 | 370 | 356./l u.8
T 63.0 | 552 | 50.3 | 63.1 || 659 | 565 | 48.6 | 456 | 9.5
8 63.2 | 54.6 | 49.0 | 59.8 || 0.7 | 60.1 | 4.3 | 56.2 || 51.6
9 wo-e | 541 | 50.8 | 483 | 815 I ss. 56.1 | 549 | 88.7 || 51.7
10....... O 55.2 54.1 53.4 93.8 67.0 60.8 57.6 1.7 55.5
W 61.7 | 57.2 | 54.6 | T7.6 || 66.5 | 56.1 | 495 | 544 || 52.1
61.3 | 55.2 | s1.4 | 69.9 || 70.1 | 60.2 | 549 | 383 || 381
625 | 54.8 | £9.8 | 633 || 725 | 578 | 486 | 429 || 12
70.8 | 365 | 47.2 | 43.0. | 741 | 811 | 541 | 49.7 || 50.7
B 65.3 | 56.1 | 50.4 | 38.6 |i 6.4 | 63.4 | 56.9 | 51.0 || 53.8
8 63.1 | 61.1 | 57.5 | 65.7 || 726 | 58.1 | 402 | 43.6 || 53.4
e 66.0 | 60.0 | 56.8 | 2.0 || 62.0 | 56.9 | 53.9 | 74.8 || 5.4
8 55.6 53.1 51.5 85.2 56.7 54.0 32.3 85.3 51.9
W . 57.2 | 53.2 | 50.6 | 78.6 || 2.2 | 37.2 | 843 | 76.0 || 525
0. . 36.7 | 52.0 | 45.8 | 748 || 69.3 | 59.1 | 53.3 | 56.5 || s51.0
Mo 62.2 | 57.0 | 540 | T4 65.1 | 57.0 | 52.1 | 82.9 53.1
S 629 | 56.2 | 521 | 67.8 | 72.2 | 59.9 | 53.0 | 51.0 || 325
P 632 | 56.1 | 5.8 | 66.2 | 09.0 | 63.2 | 60.4| 41 || 56.1
R 6.2 | 58.5 | 53.6 | 615 |l 71.2 | 620 | 57.4 | 61.5 | 5.5
b N 6.2 | 60.7 56,7 | 66.7 68.5 59.1 33.8 | 59.4 55.3
N 57.0 | 54.0 | 521 | 833 || 3.2 | 61.2 | 60.3 | s9.8 || 6.0
e 645 | 60.9 | 50.0 | 826 || 0.0 | 59.8 | 542 | 572 || 5.8
Bl st | seo | 505 | 06 || s | e3s | e0.2 | 673 || 554
B 63.9 | 60.0 | 5.2 | 61.5 || 71.6 | 604 | 543 | 545 || 567
B 20 | 587 | 508 | 1.3 || s | 63.0 | 553 | 450 || s3.1
Mo 657 | 591 | 55.5 | 595 || 812 | 63.8 | 368 | 0.4 || 551

—
Means. 62.39 | 56.06 | 52.20 | 70.24 || 68221 58.66 | 53.10| 60.05 || 32.65
e

Normal.._._ 645 | 58.1 ) | . 70.0 | 598 | .| ______ 53.9
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TABLE VII—Continued.

METEOROLOGICAL RECORD FOR JULY, 1902.

NN o erncans | T
&E’ = S' (f« Iustrumpeutalugrigr Kadiation
T RETREEE :
AR LR PRLE il
2e | WE SE REl &AM | oeom [ MeRy g g
SEENE TR Sy
611 | 63 | 500 |65.1| 2.3 | 20068 | 24.673 | 26919 | 503 |35
69.4 | 8.7 | 512 {685 | 345 | 24874 |24.709 | 20592 | w0 {42 ‘
3. ... 6.7 | 8.7 | 516 | 651 201 | 2757 | 24737 | 26047 484 [0
b 67.9 | 718 | 500 |60.9 | 2.8 | 24.866 | 20516 | 20841 453 !1.7
Bt 4| 107 | 467 [ 58.7 | 24.0 | 24534 26.883 | 20.88 | 414 50
6. e 2.4 | 78.3 |38.8 [58.6| 30.5 | 20980 | 240067 20934 |33 54
T 55.8 | 82.3 | 40.0 |6L.1| 32.3 | 25.008| 24.974]25.035 | 345 55
I 58.0 | 18.6 | 5.1 | 66.4 | 205 | 25.021 | 25.052 | 25.035 | 6.1 | 40
9o 85.1 | 63.0 | 52.5 | 5771 105 | 25.363 | 25313 | 25354 | 2.2 |04
10 e 828 | 6.5 | 48.8 |62.7| 277 | 5.2 | 2518 | 25.283 | 4.9 |39
Mo 660 | 8.5 | 456 |655( 39.9 | 25.219| 25156 | 25.188 | 41.8 {338
12| 81 | 88.0 | 49.8 6891 382 | 25.118| 25.000 | 25.083 | 445 |53
18 53.1 | 85.0 | 440 |85} 4.0 | 25.0% | 20970 | 20908 ] 308 [ 44
Yoo 46.3 | 043 | 47.4 709 | 6.9 | 2.12 | 25.006 25110 ] 41.9 |53
B 548 [98.0 | 488 |73.4|49.2 | 25102 21005 |2.033] 414 : 71
6. 56.2 | 83.9 | 535 | 712 36.4 | 20057 24.084 | 20081 46.0 |15
SC S 73.4 | 69.3 | 59.3 | 643|100 | 25.018| 24.04325.02 558 |35
18 8.7 | 68.7 | 51.4 |60.0 17.3 | 25.08 | 25.116 | 25.100 | 50.7 |07
TR 774 | 736 | 43.0 |58.3| 306 | 25.223| 25.208 39.1 |39
20 e 65.8 | 78.9 | 43.2 611} 35.7 | 25288 | 25.132 39.0 | £2
21 68.6 | 8.1 | 45.2 |51 39.9 | 25.099 | 25.030 | 2.064 | 41.0 [42
22 59.4 | 86.1 | 43.2 |64.7] 429 | 25032 25.015|25.024 | 413 |19
2B 0.2 | $6.9 | 48.8 | 67.8| 381 | 25.102| 25.019 | .07 | 42.9 |58
24 61.5 | 92.0 | 47.2 |69.6 448 | 25.102| 25.008 | 25.056| 41.9 |53
25 63.0 | SL1 | 63.7 |67.4| 47.4 | 25.009| 25.02 | 25,018 46.0 |77
26 e 86.8 | 74.6 | 56.7 |65.3 | 18.6 | 25,1101 24.997 | 25.088 | ... -
N 69.9 | 88.9 | 53.0 |71.0| 35.9 | 25.001 | 24938 24.970 | 7.0 |60
28 e 64.0 | 93.9 | 46.1 |70.0] 47.8 | 24095 | 24.012|24.953 | 3.2 |67
29, ... 59.0 | 942 | 52.9 | 735 | 41.3 | 2099 24914 | 26937 | 440 |89
30, 46.6 | 8716 | 59.4 [ 7135 | 2.2 | 2.113| 25.156 | 25.134 | 47.8 (116
G I 55.0 | 9.1 | 56.0 |75.6 | 30.1 | 25.230 | 25.037 | 25.134 | 49.2 |68
Means__ | 65.14 | 82.50 | 49.52 |66.01| 32.98 | 25.063| 25.009 | 25.036 | 4418|519
Normal | 65.0 | 84.5 | 3.1 |68.51 30.7 | ... | ... 26.067 | oo 58




Time of l”.o\
ginuving

1230 P
L00r
1130 A

AGRICULTURAL EXPERIMENT STATION.

TABLE VII--Concluded.

METEOROLOGICAL RECORD FOR JULY, 1902

Direction ‘

Precipitation of Wind { g:_: Actinometer at Noon
T IEE 2 4
SRR N [ A o) - B A B T -
R SRS IR IR I
EER AT - ’;:w g 218 3 g
= = < = = =] a ~ )
0P| T f oo 0 ~ |lwzex Do IR | .
______ 01 .. il o | w | 102.0 52.5 | 380 { 14.5 | 10.75 || Rno
______ T IR { No[f12ee || o] D
£20P 04| . 0 N oj{128.2 g [ I Rn
12.00 A3 | . 0 0 !l 105.4 20.1 | 18.6 1.5 0.91 i __.._
__________________ N 183.9 | .o ...l D
__________________ 0 E || 198.9 50.6 | 35.2 | 15.4 | 11.21{l D
__________________ Nw!lswij163 || .| .....|_.....|......|I D
I A7 . N 0 60.4 21.0 | 15.2 5.8 3.40 ! Rn
,,,,,, T N N w 60.2 R IO S, D
______ T | ... w | xwl 1010 56.7 | 37.2 1 19.5 | 1435 D
__________________ w | N 81.5 57.1 | 30.8 | 17.3 | 13.14]] D
______ T . lo wlos || ... l.....y.....l D
______ . e |l W | SE || T7.0 58.0 | 43.4 | 14.6 | 11.20{| D
______ T N ) N 1000 J} oo ool .. ||l D
Nt | 0 N || 126.9 56.3 | 41.8 | 14.5 { 11.06 |} .___..
...... 05 | o NWINW || 805 Y . ..ol ccoif eeee. |l Rn
iln day AT L ) S 86.0 35.4 26.5 &9 5.91 Rn
1130 P 431 ...} SE | SE || 56.4 474 | 805 | 169 | 11.M|i R
...... U AR { N ¢ -5 o {10 U | S AURUUUNS AU NSRS | RS o)
R I R s N 2.7 54.0 | 38.2 | 15.8 | 11.791 D
__________________ o {swiliws b oo .. .....l] D
.................. wwi N fleso |l ool |1 Ilp
__________________ NW | NW 68.3 IRV (U SR I D
_________________ 0 | ... llia 5.8 | 33.8 | 120 §53|l D
...... 1) s | nw 95.1 50.7 | 33.3 | 17.4 | 1258 D
__________________ SE | E 72.7 53.6 | 885 |11.26 | 11.260 ..
____________ 0 0 65.0 55.3 | 42.0 | 16.3 | 12.54 || _____
e e 0 0 1248 || L. ISR U IR [
____________ e N W 85.3 53.5 | 39.5 | 14.0 | 1047} .___.
...... R SR | ) S 95.9 54.5 | 405 | 140 | 105 D
~~~~~~ T U R | I SR 99.0 48.56 | 84.82 13.73 ) 10.10 || ___.
------ . (RN A SO | I ¢: 70 T | R U SRV SRR | R
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TABLE VIIIL.

METEOROLOGICAL RECORD FOR AUGUST, 1902

Temperature, Dew Point and Relative Humidity
7 A. M. TP, M.
- 4 = A -
Q = o o2 = =
S S 76.3 | 56.3 | 42.0 | 29.4 |l 78.9 | 61.5 | o517 | ssa
2 66.9 | 58.8 | 583 | 63.8 || 75.0 | 66.1 162.2 | 644
I 69.8 | 64.4 | 61.9 | 6.1 || 72.6 | 60.0 | 529 | 501 0 114
4| 08 | 638 | 605 | 608 || 19.8 | 56.5 | 354 [236 o sy
B 63.8 | 56.9 | 52.8 | 67.3 || 60.7 | 58.8 | 57.8 | 901 ]]‘ 553
Bl 59.6 | 57.6 | 56.6 | %9.4 || 71.6 | 50.9 | 33.4 | 08 |
T 657 | 5901 | 555 | 695 || 611 | 831 | 513 (| 02
8 el 61.0 | 55.0 1 51.2 | 70.2 || 652 | 36.0 | 481 | 1&8
9 | 60.3 | 53.7 | 49.4 | 7.1 61.1 | 52.0 | 45.4 ,
100 e 58.1 | 47.0 | 37.0 | 4.5 51.9 | 50.2 | 40.9
Moo | 566 | 496 | 44.3 3.3 64.7 | 59.1 | %6.1 i
12 640 | 569 | 529 | 66.6 || Lo | nis | o472
13 61.0 | 57.0 | 50.9 | 56.3 |} 72.0 | 588 | 1.0 | 4.7 . 509
W] 067 1 583 | 535 | 625 || 603 | 600 | st { e0 | w4l
67.6 | 58.8 | 53.9 | 61.3 || 706 | 59.2 | 527 | 3o [ ow3
6.0 | 56.6 | 50.6 | 59.6 || 70.1 | 568 | 47.3 | £4.3 | 80
Voo | 870 ) 587 osex | o630 ) 719 | 8.7 | 508 | 47 o2
18 e 65.2 | 50.0 | 36.9 | 35.2 || 67.0 | 55.0 | 459 | 457 || 419
19 e 61.9 | 53.3 | 474 | 59.1 || 73.8 | ne2 | 300 | o85 | 42
20, . 61.9 | 526 | 46.0 | 56.1 | 70.1 | 61.9 | 57.8 | 6i.§ | 619
2 RO 60.6 | 56.1 | 53.4 | 712 || es2 | se.2 | ass | 494 || 20
e | o818 | 562 | 528 | 724 || e02 | ss2 | 5107 | sse | 523
23 el 62.2 | 59.4 | 57.9 | 85.9 61.2 | 80.0 | 59.4 |93.8 Dsss
24 . eee...| 632 | 590 | 56.7 | 79.4 64.6 | 55.2 | 49.1 | 57.3 i o9
O iieeeo_. | 62,8 | 570 | 836 | 1.8 67.1 | 585 | 53.6 | 61.8 || 838
26 eaiee. | 60,7 | 583 | 57.0 | 7.5 || 67.2 | 0.2 | 55.2 | e3¢ || m3
O 60.2 | 57.2 | 55.5 | 845 67.2 | 55.8 | 541 | 627 | L8
28 i o 65.3 59.1 55.7 71.0 66,1 53.2 | 43.9 | 449 LIRS
29 .. 68.5 | B5.4 | 46.6 | 45.6 8L.7 | 57.5 | 53.3 | 66.4 || Y
51 S 59.7 52.5 47.5 64.0 64.2 50.8 40.0 .2 | $8
Bl 5.8 | 50.8 | 47.2 | 72.9 61.5 | 47.1 |33.4 | 3.6 || 403
Means._.__... | 63.74] 56.30 | 51.48 | 65.91 || 68.28 | 57.19] g0.08 | s fj ©0-F
Normal.. .. 62.2 | 559 | ... 63.0 | BT.6 | ...... |
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TABLE VIII—Continued.

METEOROLOGICAL RECORD FOR AUGUST, 1902.

ERE Barometer, Comeptea T || Termestia
zg par g = mental Error
s | & = = E
,Z*E’ = ‘E gé %g Eﬂ 7 A M. 7 P.M, Mean ;::g g
g-; 25 2 é 5] S a ; é’"‘ ;
311 1996 | 537 1 166 | 45.9 ‘ 25,103 25000 25.056 45.0 8.7
a1 | 920 ] 53.0 | 725 | 39.0 [ 25,080 25.088 25.084 |, 46.0 7.0
@314 922 | 880 | 5.1 1 312 25.084 24 Q33 25.036 (i 31.9 6.1
%7 1 es2 | 5.0 | 75.1 | 40.2 ‘ 25067 25.051 25059 48 4 6.6
w5 | 837 | 59.2 | 615 1.5 25.284 25.272 25,218 {1 57.9 1.3
s o863 | 494 | 66.8 | 349 | 25.262 25.107 25.1% || 44.9 4.5
80.5 | $3.9 | 49.0 | 66.5 | 34.9 25.138 25.080 25.109 H$.2 4.8
505 | 87.2 | 48.8 | 68.0 | 38.4 24.982 21,863 24922 43.8 5.0
61y | 928 | 6.2 | 695 | 46.6 21.967 25.051 5.009 40.0 6.2
$.5 ] 719 | 51.83 | 61.6 | 208 25.181 25.223 8.0 3.3
3.4 1 9.1 | 467 | 614 | 29.4 25.135 24046 25.040 12.9 3.8
2.3 | 8.4 ! 510 | 70.2-f 38.4 24.942 24968 24.955 45.4 5.6
8.0 | 8.0 | 55.8 | 71.4 | 31.2 25.080 25007 25084 50.7 5.1
61.3 | $7.7 | 58.0 | 2.8 | 29.7 25.135 25.051 25.103 52.8 5.2
5.3 1 915 | 50.0 | 70.8 | 41.5 25.100 24.987 25.043 44.8 5.2
5.9 | 922 | 522 | 722 | 40.0 25,011 24,872 24.941 6.0 6.2
%3 | 93.0 | 47.3 | 0.1 | 45.7 24 914 24.806 24,360 43.0 1.3
20 816 | 57.3 2.5 | 30.3 24.981 24,896 24.939 43,0 9.3
B8 | w8 | 488 | 0.8 | 420 25.013 24,992 25.003 $2.4 6.4
60.4 1 877 | 45.8 | 66.7 | 41.9 25.076 25.043 25.080 39.8 6.0
6.3 | 846 | 50.8 | 67.7 | 83.8 25,118 23.059 25.08% 4.8 5.0
6.2 1 8.7 | 50.8 | 68.3 | 31.9 25.036 25.019 25.038 44.8 6.1
88 304 | 50.3 64.8 11.1 25.057 25,042 25.049 54.0 5.3
654 | 842 53.2 68.7 31.0 25,035 2§.952 25,009 52.2 1.0
8.8 | 840 | 60.1 | 72.1 | 23.9 25.140 25.131 25.135 57.0 3.1
T 973 ) 587 | 660 | 226 23.203 25.004 25.149 51.2 3.5
B8 | 08 | 540 | 67.4 | 26.8 T 25.115 25.019 25.067« 50.1 3.9
.9 | 86 | 5.0 | 67.3 | 248 25.037 25.075 25.056 50.3 4.7
.01 824 | 518 | 671 | 30.6 25.004 25,015 23054 47.1 $.7
261 w8 | 520 | 65.9 | 27.8 25.078 25.033 25.065 4.1 1.9
870 w25 l423 | 2.4 | g0 25.116 25.000 25.088 37.1 5.2
\‘\ S—
0081 85.07 ] 5227 | es.67] s2.70 25.088 25.028 25.038 47.18 | 5.10
e [
B8 803 | 513 67.7 333 W e b 95083 b 5.5
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TABLE VIII—Concluded.

METEOROLOGICAL RECORD FOR AUGUST, 1202.

Precipitation %?ﬁ;%‘:&l 51‘%" Actinometer at Noon ‘
o | |2vE| = 28 1 .
%goE ;Eéhz 25. 23 sicsi
5815 Hezenl ot S B2 2 '1
o gggmézvg A.MP. M. ZEill2 5|5 : )
S| BES |GRY >Awn o R o= = o = T I
= = = Al = = m = 2
1o, [ I A IO | S SR I - 2.9 | 59.4 156 ] 135 1 1079 |
2 il [ U R SE S 100.9 || 56.3 ; 42.0 | 14.3 11091
I zoom _f ot [l o | Bl ess|sssleis| 195
oo ol i e s | ms2isses, 12| 151 s
S Int.ijnday| 04| ___ || NE | 0 55207 17| L f
6o e |INE | s 70.6 {| 49.7 ' 35.0
T Slesop| .| ||l o |sE 98.0 || 31.0 | 283
HUUNN AUV IS UL Y ISR |\ I - 101.2 |1 53.0 1 39.9
9 b I N Nw | 1383
0. e ot I s 1076 | ___ ‘
Mo 6:30p) ... | T | ___.||Nw] w 97.9 11 423 30.0
12, w| B || istell ..
18 PM T | NwNw o1 | l R
Mo o e | e ¥ lsw ol ] ‘
1T SRR SRR SR IR | - 0 121.3 || 54.5 1081137 1034
16 pw |l | o | wll 1017 a0 I s e
L A o |swi| w87l o1
18 e el W s 2.9 || 547 307
9 b s I wwll osss
20 . L200P| .| T ||| N S i 1071 || oo | o | m | - l
2 300p) .. |02 | .|| s | s | I A (PR I
22 pM | ..l Tl ._llsE| s 6.1 | 50.1 | 36.0 | 161|028
23 soopl .| T ..l o | s 317 |l 205 | 233 | 62388
2. b yw| e sl
b T [T I AU S | I < 0 87.9 |1 47.6 | 3£.3 [ 13.3 | 9.5
% et | w | sw || erof| | e |
S b b | Nw NE 73.0 || 50.2 | 84.1 | 16.1 | 1165,
28 2:5p] | o b owo Nw b a3 s
20 . s W | NW || 131.31] 0.3 50.8] 9.5} 6.53
30, . 8:45P| ___ T A Nw ] ow 104.8 || 54.5 | 37.4 | 17.1 [12H
31 T W 0 10554 oo e | e

Means__._

Normal _.

129.0

I'rost ot IDew

Rn
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TABLE IX.
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= Temperature, Dew Point and Relative Humidity "
7 A M. 7P. M. £
5 | E -z EE
Lo | 3205 | 481 | 448 | 75.0 61.3 | 54.2 | 49.6 | 65.3 47.1
2. .| »85 | 522 | 41.9 | 67.6 63.7 | 51.5 | 42.1 | 45.4 45.0
52,6 | 415 | 434 | 111 55.6 | 50.3 | 46.8 | 72.3 45.1
49.0 | 448 | 41.1 | 4T 78.8 | 52.5 | 271.3 | 15.1 34.2
B | 371 | 45.0 | 39.9 | 40.1 54.0 | 47.8 { 42.8 | 65.9 37.8
B ameen 53.6 | 48.0 | 43.5 | 68.9 62.0 | 48.0 5.3 | 36.9 39.4
T 52.2 | 46.2 | 41.0 | 66.0 79.0 | 51.4 | 225 | 12.2 31.8
8o 50.8 | 4.9 | 39.6 | 65.5 54.0 | 48.5 | #4.2 | 696 41.9
LR, 47.9 | 4.9 | 423 | 81.5 60.0 | 51.9 | #6.1 | 60.1 4.2
[ O 52.7 | 41.2 | 27.8 | 385 52.0 | 4.9 | 38.4 | 60.0 33.1
B 4.2 | 389 | 31.8 | 59.6 37.4 | 34.8 | 315 | 9.8 31.6
2. oo 340 | 322 | 2908 | 845 50.2 | 89.4 | 2.1 | 39.1 23.0
B 302 | 349 | 205 | 68.4 58.0 | 46.0 | 345 ! 41.4 32.0
Moo 162 | 410 | 357 | e7.2 || 572 | 46.2 | 36.0 | 5.2 || 3.8
Booo ] BLT | 4T | 407 | 591 69.0 | 50.8 | 349 | 285 i 37.8
L 62,2 | 50.9 | 42.2 | 47.1 63.0 | 45.0 | 340 | 338 || 381
Voo 28 | 380 | 325 | 67.5 || 496 | 1.0 | 31.6 | 49.9 || 32.1
B0 | 809 | 8.5 | 325 | 733 | 5756 | 47.7 | 39.3 | 50.8 || 35.9
B 57.2 | 51.0 | 46.5 | 67.5 66.6 | 53.0 | 42.9 | 2.4 4.7
2. | 481 | 445 | 415 | 7.9 52.5 | 51.5 | 50.8 | 94.2 6.1
£ N 14,0 | 43.7 43.4 | 98.0 42 .4 41.9 41.4 96.5 24
B 46.7 | 4.3 | #4.1 | 911 3.2 | 51.0 | 47.2 | 72.0 4.6
B 2.2 41.2 40.2 93.0 54.0 51.2 49.3 84.3 #H.8
B 4#.9 43.2 41.6 88.9 56.2 53.0 50.9 825 16.2
B 18.6 46.8 45.4 89.0 63.0 56.0 | 51,7 | 66.5 48.6
B 4.3 35.0 | 0.6 | 37.9 43.6 38.3 32.3 64.9 2.4
M| w0 36.9 344 83.6 53.9 50.0 47.2 78.2 10.8
R 45.0 | 41.6 | 883 | 7.9 53.2 | 43.2 | 32.8 | 46.3 35.6
B 43.0 1 395 | 3.8 | 6.3 48,0 | 422 | 36.4 | 648 36.1
‘0\ 38.8 | 86.8 | 345 | 849 56.0 | 49.2 | 44.0 | 63.9 39.2
Means.__ | 47.98 | 42.93| 88.19 | 71.48 || 56.93 | 47.85 | 29.66 | 57.59 || 38.92
e
Normal 51.4 45.9 | o | . 59.3 490 | | .. 1.1
b\-_
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TABLE IX - Continued.

METEOROLOGICAL RECORD FOR SEPTEMBER, 1902.

-

s g 11 | e R
ég 13 g‘ ﬁ Inslrumpental Eer:xl”gr ; Radiation
o] ] —_
e ig Sg %% ga TA. M. | TP. M. | Meau i ,E,TE PE
S.’: o 9 '5 =] S f é i é" : E
1.1 80.9| 46| 6.2 31.3 25,114 | 26,200 | 74| 6
2o 56.5 | 89.8] 40.8 5.3 49.0 25.065 | 25.121 | 349
B T 707 414 61| 203 25.183 | 25.231 5.1 63
4. 0.9 s61| 30| o615| 49.1| 2502 | 24013 |0 wo| g0
5. 53.0 | 77.81 465 | 6221 31.3| 25.000 | 25.119 | 25.0% : 317 88
6. 529 | 82.7] 38.3| 605 | 44| onome | 25.158 | 232080 300 61
(R 39.1| 805 3.3 634 22| 25131 | omo] s
B 67.6 | 71.2) 4.0 5760 20.20 25.193 ‘ 3721 us
9 ... 0.8 8341 3.7 595 1.7 25.200 | a0 o
0. 1.2 01| 77| 589 24| 2.0 RNy
Mo, 69.7 | 55.0| 87.7] $6.4] 17.3] 25.300 | 25514 255120 327 55
1. |61.8] 656 220! 4358| 43.6| 25.354 3088 || 131 49
1B 55.9 | 8.7 271 5.4 56.6| 95159 | 25.007 [ m.eus | M L4
Moo, 5621 87.2| 35.7| 64| 5151 25.043 | 24804 21.903; 318 39
1B 3.8 | 8.0 BL8| 8.4 | 33.2] 2032 24981 2857 | 2166
16, . 40.9] 96| 603 00| 19.3] 20.832 | 24.865 | 20848}
17 58,71 67.0 | 37.7| 8230 20.3] 25171 | %.133 | 25.932
18 ... |63.0] T3.7| 34.0| 544] 427{ 25.000 | 24.890 | 24.900 1
W 55.0 | 84.0| 40.0| 620 .0 2483 24700 20702 | 3.8 ; -
20, ... 6.0 73| wor| ss1| sl oesis| cies | oesssi 3 63
20 ... |91.3 M2 4.7 429 25| 25023 | 25.013|25.048( 433
22 ... 815 63.9| 42.0| 53.0| 209 25.078| 25.002 | 2.085: 4127 08
23 .. 88.7| T1.7| 867 53.9| 344 25165 | 25000 ||l s0] 3
2. $5.7] 3.6 38.3| 55.9] $5.3| 25.047| 20504 | 20970 34142
b S 7.7 1990 4.8 609 381 24701 2702 o7l sl 3L
2. st | 6031 4.0 521 18.3] 2r.981 | 25.084 | 20220 ) 08
27 . 80.9 5.4 31.3 53.4 4.1 25.047 24,834 | 24.941 23] 80
98, . 62.1| 8.0 383 | 53.1| 20071 24s01] 24903 | 2esn2 | ae2) 4
29 ... 0.6 59.7 | 4171 50.7| 18.00 25.108| o5.1% 1 en.au4 || sew 18
30, . 7] 659 | 824 4920 s35| 25.031| 2478 | oawm g s | 2F
Means. [64.54| 7614 | 39.53 | 56.84 | 34.61{ 25.082| 24.999 | 25.040
Normal | 61.2 | 77.6 | 425 | 595 | 35.2 | | ... 25051
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TABLE IX—Concluded.

METEOROLOGICAL RECORD FOR SEPTEMBER, 1902.

183

——
Precipitation I(J)i;i‘c]ti;odu ’-E_?Eo Actinometer at Noon
_— — = SE
¢t EER, ]S 55 1 o | 2 ¢
RIS T EUR RN -t - = - - s
Sé . é.g;é §3§ A MJPM. E‘g: p S s 2 =
E& | EE lgzZu«. ;oaz Eﬁr— 2 E E : E
________________________ NW | NWI{| 381 492 | 333 | 159 | 11.43] D
________________________ 0 0 80.5 I S SR RN D
________________________ Nw 0 108.7 46.2 30.0 16.2 11.37 D
_______________________ 0 w 144.7 IR R VTR B D
________________________ s jswi| 1554 o oo
__________________ 0 0 114.0 52.7 36.9 15.8 11.68 D
________________________ N | w Wil oot t .l li D
________________________ SE w 79.3 471 30.4 16.9 11.78 PR
__________________ el 0 N 172.0 [URR S RO S P LF
________________________ NwW| N 111.8 46.7 34.1 12,6 9.00 I
12:008 - g S NE S 87.0 9.5 7.6 1.9 1.06 |1 ...
________________________ Nw| s 873 || oo e | | . | HWF
...... oo it o)) NI Nw |l 1012 305 | 346 | 15.9 | 11.55 || BVF
P R I I NW | NW 98.0 f| ... U IS I F
N U N Nw 1447 55.5 39.5 16.0 12,06 1 ._...
FWOP L. T | oo Nw | NW It 188.9 1 oo ol
________________________ Nw| s 132.8 ] 405 ) 235 | 17.0 | 11.38 ) _.__.
------ SRR IR IR | NS S B 104.4 | 33.9 | 245 9.4 6.16 || ...
......................... E E 107 3 36.8 29.3 7.5 5.06 1) ...
500 P o 1.8 ... NE W 193.5 50.8 35.4 15.4 11.23 1 ...
All dajy . 438 | NP Nw o8t U B Ra
...... 12:00 M 62 . N NwW 129.2 30.9 18.7 12.2 T.73 Ra
________________________ E | NW D % 20 R I AP SNSRI 1 = § o
""" - [ 0 S 68.5 46.3 30.2 16.3 11.46 HD
------------ IR IR | I AS A B 20101y 485 | 328 | 1357 | 11230 ..
------------------------ N O Nw ] 20100 415 | 3.0 | 185 | 1241 | .
________________________ 0o | s ot |l 459 | 204 | 183 | 1.3 Fe
TP owe, b NOINW| 483 D
--------- 28 e N N 143 | ... L . . Rua
R EETTERP RN S 0 N 6083 o) i HF
e e
\ ~~~~~~~~ T2 ) L. 129 .4 43.09 1 20,01 | 14.08 0881 .
—l= e M
------------ veo |l e
e




184

FIFTEENTH ANNUAL REPORT

TABLE X.
METEOROLOGICAL RECORD FOR OCTOBER, 1902,

Temperature, Dew Point and Relative Humidity :|:

74 M. } 7P. M. |

- o) ! . o l i

2 2 3 3| o= 2 -
PR E|F B R EEE

| S 37.9 | 87.0 | 36.0 | 93.0 37.8 | 37.0 | 381 ! 935 ’ 3.0
2 ss2 | 36,2 | 339 | 807 || 30.0 | 310 | 307 | s0 0 us
B 313 | 310 | 306 [97.2 | 3.2 | 308 | s | 771 E! 5.4
A 43.9 | 351 {238 | 428 || 482 | 400 | 307 | s00 Lo
5 36.7 | 34.8 | 32.4 | SL8 || 546 | 46.0 | 383 | a6 o33
B 31.2 | .2 | 328 | 863 | 498 | 456 | 120 | By | 4
T 370 | 35.9 | 316 | 91.2 || 493 | .8 | 28 | 00 85 |
8 38.0 | 36.0 | 33.7 | &4.6 || 492 | 44.1 | 304 | 693 : 3.5
O e 307 | 37.8 | 35.6 | 8.1 || 45.1 | d1.6 | 382 | 774 ; 36.9
100 o, 415 | 370 | 320 | 69.3 || 55.1 | 46.8 | 306 | 6.1 i 38
S SO 43.1 | 128 | 425 | 919 || 461 | s | 455 | &1 1o
12 135 | 309 | 361 | .0 || 305 | 386 | 3.7 | 932 1 39
1B 321 | 311 | 2007 | 909 || 495 | 431 | 36.3 | 622 || 33
Moo 34.8 | 33.1 | 30.9 | $5.6 || 4.7 | 3.8 | 412 | S1.8 il %0
15 e 38.3 | 3.4 | 323 | 196 || 5o5 | w8 [ 518 | 79 | 4L
16 365 | 342 | 32.4 | 81.6 || 50.8 | 46.0 | 410 | 2.0} I
17 e 41.2 37.8 | 34.0 76.1 52.6 45.6 30.4 | 600 | 387
18 e 35.5 34.9 34.2 95.0 18.5 41.6 | 344 | As6 ! 343
19 e 36.5 32.9 28.0 71.6 i85 438 | 39.2 | w3 | W6
20 e | 362 ] 347 | 32,9 | 81.8 46.5 3.1 | 30.9 | 1835 | B4
3 S 3¢9 | 33.1 | 30.7 | 8.9 55.2 | 455 | 36.4 | 49.5 || 38
22 .. 505 | 44.9 | 30.9 | 67.9 || 58.4 | 465 | 3.4 | 424 i 306
23 | o408 | 386 | 36.3 | 843 || 525 | 42.8 | 32.6 | 47.0 || 3P
24l 309 | 38,9 | 334 | .2 || 40.8 | 38.0 | 349 | 0.1 381
b S 407 | 411 | 817 | 509 || 471 | 372 | 241 | 402 | 29
26 200 | 28.1 | 25.4 | s2.6 || 36.5 | 3.8 | 25.1 | 63.0 ;i Bd
. SO 419 | 345 | 22 | 05 || a8 | 3.5 | 274 | 566 | 33
DB 327 | 31.8 | 305 | 919 |l 6.8 | 405 | 338 | cos | 81
29, | 3.0 | 325 | 201 | 86 || 6.0 | 382 | 2ss | 511 || 90
1 375 | 846 | 3.0 | 7.7 || 38.6 | 36.2 | 33.4 | sn& || %2
. ORI 28.0 | 27.6 | 21.0 | 95.9 || 425 | 378 | 324 | 681 | w1
Means. _______ $8.06 |, 35.37 | 32.18 | 80.79 || 47.28 | 41.60 | 36.46 | 68.08 ; 3.8
Normal...__.. | 3.4 | 362 | .| ... 6.7 | 389 | o 239
o




Dajly Mean Rela-
tive ITumidity
Maximum Tem-
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TABLE X Continued.

METEOROLOGICAL RECORD FOR OCTOBER, 190¢.

.

=3

o

2“, é Barometer, Corrected for Tem- E Terrestrial
2ol E perature and Instra: || Kidiation
& o e
¢ | g Sy RS-
§ E v ié A 7 A.M. 7TP.M. Mean §'§ %
= a & = =
3| 37.2 ) 6.9 | 195 25.108 25.117 25.112 36.7 0.5
S 1 35.0 | 39.9 9.8 25.131 25.151 25.141 3.0 0.0
0 | 208 | 404 |_21.2 25.219 25,203 25.211 27,2 2.6
3| 320 | 487 | 33.3 25.173 25.091 25.132 27.7 4.3
3| 300 | 53.6 | 47.3 25.065 25.028 25.047 26.5 3.5
31.0 | 50.9 | 39.7 25.160 25.176 25.143 27.8 3.2
220 | 53.4 | 42.8 25.163 25.069 25.116 28.1 3.9
3.5 | 57.7 | .5 25.101 25.033 25.077 30.8 4.5
386 | nt9 | 323 25.105 25.052 25.078 3£.0 1.6
36.8 | 49.9 | 2.2 25.076 25.029 25053 31.0 5.8
42,6 | 49.7 | 143 25.007 24,790 24.898 41.0 1.6
38.8 | 45.0 | 12.4 24.830 24,929 24830 (.. -l.. .
308 | 465 | 31.4 25.027 25.074 25.050 |l_. _.i.. ..
306 | 50.0 | 38.8 25.138 25.148 25143 |l.. .. .
33.0 | 47.8 | 203 25.178 25.068 25123 . oo .
2.8 | 506 | 35.7 25.008 24.969 25.034 ji.. ... .
2| 0839 | 496 | 31.3 24,939 24.986 24.972 U .
01330 | 505 | 35.0 25.044 25.091 25.068 4_3’2 . % .
910306 | 47.75( 34.3 25.162 25.111 °5.136 || & __|.. & __
0] 3t9 | 525 | 35.1 25,005 25.092 .08 || B | E
0 | 330 | 55.0 | 44.0 25.084 24.933 25,008 |f .. § I ? .
9 414 | 578 | 25 24.904 24,829 24 867 N -
g =
81 312 | 545 | 346 24.875 24 847 21.861 I R
2] 31.8 | 46.0 | 28.4 24,876 24.762 24,819 I DU
36.0 | 47.5 | 23.0 24.897 25.027 24.962 IR DU
2.5 | 409 | 28.7 25.156 25.210 25.188 .. t.. .
289 | 441 | 305 || 25.265 | 25.201 25238 || .| .
25.5 | 46.3 | 415 25.036 24.915 24.975 ®1.9 3.6
32.0 | 47.6 | 31.3 25.024 25.121 25.073 27.7 4.3
30.9 | 42.0 | 221 25.194 25.101 25.147 27.0 3.9
269 | 471 | 405 24,089 25.003 25.046 23.1 3.8
33.2 | 48.85 | 31.34 25.0722 25.0363 25.0543 29.5 3.35
6 32.4 | 48.0 | 826 || ... ‘ __________ 25.035 | .._... 5.9
S N .
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TABLE X—-Concluded.

METEOROLOGICAL RECORD FOR OCTOBER, 1902.

Precipitation ' I());Fr\e‘sitlx]%u ! ‘:jhgn l Actinometer at Noon
= 3 \
o |o lzogl @ | 82 R
=) =1 Aggl o 93 o 2 [
w | EaElY o -l - = Y i = | q
5.8 |« P 7 7 [ z m z o
o LE-S P I ! =04 A I -5 b
gle “TlfeBlam|p M| 257 =1 2138
va vto;mﬁ:u?“' 15 584 & = g g
Bl ER oRT|>AR| i fers = T o E TR
= = = &t ! “1—4 ) I =} Lo -
| | i
1. Nt | ... A8 | L. “ N N 69.7 T N
2oL 5.00 P| __. 09 ...l W | N 59.6 |1 35.4 [ 19.2 ] 16.2 W48}
3. [ IO A R L N L3 | R I I : 03
do . e o yw | xw ] 1iss | 449
5 . [ N R NN 1 B 2N 8.6 | ..
6 b b Ll NI NW 67.9 || 47.4
T e aw N 50.0 || 49.0
8 - 0 0 81.5 || 51.5
T RN ISR IS NS { NS SR - 105.1 || 49.0
10 ... 6.50 P| ____ 05 L N 0 W28 15315 1216 9.9 630 LFr
) 5 Nt, | ... 20 ., 0 A\ 92,9 11 17.3 1 10.5 | 6.5 3.9
]
1200 ... |600A] __ Q0| .. |iNw]| o 1295 |1 | e |
J B S Nt | .. 01 L N SK 108.7 | 41.9 12401 17.0 12.08: ...
! )
Moo I 0 | Nw L0 N o . E Fr
I \
T .. lisw S 106.0 ) 42.3 | 307 | 11.6 1 8.0 | LEr
1
16 ... [ RN .l w | sE (ET0 0% LEUSS ISR [N “ | Ee
L S T I I E | w 110.9 | 45.7 [ 30.1 1 15,8 10.93 | Fr
VRN IR RS 0 | NE YU R S e | Fr
19 . w oW 56.8 4 .ol ... Dew
20 | w | w [YOF: 35 (RN U Fr
b U b i w 0 1824} .| . LET
22 . R T N wo| w 150.8 |1 30,4 | 25,5 | 12,9 1 8.90 | err
23 . bbbl sw  w gl eas ] e | e | e VT
24 .. 0 | 8w | 100.0 || oo | oo | -- ;
% ol Nw  nw e 206.3 1] 35.7 | 21.6 | 14.1 ] 9.20,De
T S R U R o i w00 || ]| | T
p B b w 0 1363 || 125 | 24.9 | 17.6 iL.et LI
28 . U I A R B 0 g2ol| | e
29 .. ol sw W 04.9 || 42.7 | 205 | 172 A0 I
300 o . 200P) .| T | ... 0| w 783 || 21.2 | 15.0 | 6.2 35
YHv T
31l e e lsw | W CEN VR | I S e
el
Means____ | .| {1 | 05.0 30,584 [25.20 |14.5¢ | 9.863 -
e
- P ——— —_— |
Normal .| ___. | ... {095 | _.__ SO 163.0 1] ... - N l """
%
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TABLE XI.

METEOROLOGICAL RECORD FOR NOVEMBER. 1902,

Temperature, Dew Point and Relative Humidity |
7 A, M. } 7P. M [ E)
= 2 2 z 2
N E} z e 2
Toeeeeae 405 | 315 | 341 | 78 302 | 306 | 15.7 | 38.0 || 249
Qe 208 | 204 | 19.6 | 9 38.3 | 209 | 149 | 381 17.2
Bns 3.8 | 30.2 | 232 | 621 || 567 | 405 | 181 | 22.2 || 20.7
b 31.0 | 270 | 20.1 | 635 || 35.2 | 304 | 231 | 60.8 || 21.6
208 | 234 | 20.8 | 8.5 || 244 | 228 | 197 | $2.1 |} 2.2
184 | 180 | 17.1 | 947 326 | 296 | 250 | 3.7 || 211
T 30.4 | 271 | 215 | 69.3 || 4.2 | 354 | 231 | 3.2 2.3
T 276 | 254 | 215 | 776 || 486 | 368 | 19.9 | 31.9 || 20.7
e 348 | 306 | 24.4 | 65.4 || 465 | 382 ] 281 | 48.6 || 26.2
0. 33.6 | 304 | 2.7 | 726 || 4.3 | 36.4 | 80.3 | 65.7 28.0
W 32.3 30.1 26.9 £0.3 42.2 36.2 28.7 59.1 27.8
R 40.6 | 38.2 |35.6 | 828 || 399 | 350 | 28.8 | 6.6 || 32.2
B 26 | 222 [ 214 | 953 || 322 | 204 | 256 | 75.0 || 23.3
W 204 7 2.1 | 195 | 9.2 39.2 | 33.8 | 26.6 | 60.3 23.1
B0 320 | 318 | 315 [982 |l 2.6 | 26.2 | 25.6 | 958 || 255
B 4.2 | 1.0 | 134 | 97.0 || 252 | 2.0 | 243 | 9.6 18.9
LR 248 | 2401 | 220 [ 023 | 414 | 316 | 146 | 335 || 187
B 206 | 204 | 18.0 | $5.6 || 353 | 208 | 210 | 5.5 {| 195
W] 252 | o3 | oar2 | s ! a2 | o326 | 207 | 519 || 2300
Do 262 | 252 | 235 | s0.3 || 270 | 2.2 | 221 | s13 || es
o] 34| 22 214 | 92.0 || 35.2 | 321 | 20.9 | .7 || 24.6
B 220 | 212 | 196 | 904 || 310 | 282 | 238 | que || 2
B 200 | 196 | 188 | 95.0 || 4.3 | 380 | 306 | 589 || 247
Mo 23.8 21.8 17.9 T7.4 26.2 24.7 22.0 84.0 20.0
B 200 | 272 | 204 | 2 | m2 | 20 | 162 | 520 || 203
B 0.3 | 15.8 11.9 | 79.9 21.2 | 19.8 | 16.9 | 83.0 144
R 23.2 1 208 | 13.8 | 2.7 0.0 | 209 | 103 | 293 13.0
B 2.8 | 208 5.4 | 39.2 19.2 | 16.8 | 10.5 | ¢9.3 8.0
:: -------------- 8.2 8.0 7.3 | 96.3 12.2 | 10.8 6.2 | T1.8 6.7
\ 4.0 38 | 3.0 | 9.7 |l 200 | 26.2 | 2.4 | 20 || 12,8
& 25.14 1 23.30 | 20.25 | s2.86 || 34.79 | 2059 | 2151 61.99 | 20.92
B
E ~~~~~~ ELTU I I A IR 340 | o284 | Ll 18.5
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TABLE XI-—Continued.

METEOROLOGICAL RECORD FOR NOVEMBER, 1902,

& é q.‘j é I;arcgrmeter‘ Clorrecteg ' TPrrect?
M| & R Tastramental Error || Radiation
ig § v :ﬁ g v !' z i )
320853, | 25 c 12213
AR RN RN L L e I R
8% =% | 8% | &7 & | 2% gl
;
Lol 58.3 | 53.8| 36.2| 45.0] 17.6] 250821 25.189 | 25.1% 33. ‘ 3.0
LI 5.6 55.5| 197 31.6| 35.8| 25.205 25.087 %191 ¢ 11 I
3. 21| 638 31.9| 41.8| 39| 20508| 2esfowser wslg
4 22| 50| 208 3ol 161 23038 | 2080|201, %5 30
5. 83.3] 3.1 °t4] 8370 187 26935 | 20917 | 24931 . 1761 6.
B | 842 460 1490 3051 31.1| 20924 | 24.903 | 20014 | HBRIEY
T 66.2 | 56.1| 21.9| 30.0 302 | 24868 | Z4ST|2S 180| 39
8 . 54.8| 571 2800 425 20.1| 20970 24902 TSR
9 . I57.00 647| 338 193] 209| 2042 o2 28.41 3
0., B9.1 | 54.8| 31.8! 43.3| 23.0| 25.013| 20801249075 1| 57
W 69.71 69.2 | 28.7| 8.9 405 | 2.T43| 20630 | 24001 | 28] 33
12, . 3.7 455 38.3| 41.90 v.2| 2ess | oreer sy sp1| L2
13 85.2| 49.0| 226 35.8| 264 25040 2000|4997 15| 81
Moo 7820 30.7| 18.2] 29.0] 205 | 24868 | 24859 | 24863 | ITRANE
Boo.._.|91.0] 0.2} 2.2| 83.2] 140]| 2500 25117 : 2,086 'I 200 62
16. . 96.3| 41.0| 13.6| 202 24| oae| 25032 2B.050; 94 4L
17, 62.9 | 59.0| 2191 40.4| 37.1] =20.822| 20931 | 248771 182 37
18......|70.6] 521 200| 36.1] 21| 2089 2e94 24598 159y 4
9. 7031 B45 | 240 392 305 | 20983 | 20716 [ 24720 19.6| 44
20 ... 8.3 41.8| 9330 32.6| 185 | 25087 25.000 | 25.048 ] 87| 48
2 83.4| 57.0) 18.6| 87.8| 88.4| 24003 | 25.018 [ 250061 15.8) 328
22 . 23| 431 22.8| s29| 203| 25.20( 25.063|25161 10| 84
23, ... 77.0| 5014 19.0| 3010 40.1| 20016 | 2484 | 24.8%0 (] 1.0 49
2. 070 11.0] 232 3.1] 23.8| 2492 20906 |2e.818 | 18.2] 10
. S 675 26.7| 20.0| 303 12.7| 20921 25.054 | 2008 || 108147
.. s1.4] 461 16.2] 32| 2e09| .31 2.0 ;o053 128 80
27 ... 51.0| 53.71 14.9| 343 888 o470 2a.618| 20870} 11.3) 36
28 . 54.2| 320 15.0| 2.0 14.0| 24342 24988 | 20870 8.0(100
29 ... |81l 3.0 781 219 es2l 24060 25.000 | 24.087 201 58
30, 82| 452| 38| 235 30.4] 25.003] 2088|2004 | —10] 4
Means. | 7242 | 4056 | 2258| 86.07| 26.97| 24,956 | 24.916 [ 2.9
Normal | 67,7 | 51.0 | 21.1 | 855 | 30.2 | _ooooie | ceeeoe 25.008 || ... | 8
B
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TABLE XI-— Concluded.

METEOROLOGICAL RECORD FOR NOVEMBER, 1902.
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Precipitation Ig}r‘e‘;it;%n §.t3° Actinometer at Noon
T a5 e Eg B
) : 2y 2=
18 |EEv | el 03 2 | 3 v - 1 &
- = g_Y Vil - - O = a Y o i
52 | 5 2Xel @t ! ! SE= 2] s bt
= 3 “4L—E e? (A, M.|P. M ] = b = :
of | g gessiuee MMPICEL g % ) 8 2 ) g
8G | EE |€xEu| raa =T = = g S 2
P PO ke = ) 3 a o =
9.00A | .. T | ... 0 N || 265.5 4.2 | 223 | 189 | 1263 ____.
........................ NwW| W 129.6 b e a2 e ||HVFT
........................ N | Nwi|211.8 32.0 | 21.7 | 10.3 6.63 {| -
.......... oo owol w1882 2.7 | 16.2 | 1653 | 1043 |} .. .
____________ I SE | W || 148.7 ORI SN RSP RSN | B9 S 3 5
........... [ IR | - B 4 82.2 37.7 | 183 | 19.2 | 1248 || Fr
________________________ w| W 81.9 31.9 | 19.2 | 12.7 8.09 || ...
________________________ Nw | sw || 89.1 30.6 | 18.9 | 11.7 TAL] o
...... . - R w NW 98.6 JRUIUU R NI I oo
........................ w | w 69.6 205 | 15.2 | 15.3 318 || ..
[RUTURS VORI U R W w RS 0T | R AU R R, Fr
130 | L T o | sEll 815 15.8 9.6 6.2 3.38 || Rn
........................ w | w || 139.3 37.2 | 19.4 | 17.8 | 11.59 | Fr
PP N w ] ow 86.6 i ...... AU I IR Hv Fr
T00A L . 21 25 |} swlsw i 62.0 306 | 169 | 227 | 1.8 Su
R [ e iswisw || sz b Hv Fr
R R w | w1926 36.8 | 31.2 5.6 3.81 [|HvFT
------ oo e [ e ] W] W] 2024 3.8 | 185 | 18.3 | 11.8 || Fr
RRll RRCET [P I w | w1052 205 | 18.4 | 11.3 7.12 || Fr
RERRE IESTERN [P . E N |} 119 °8.1 | 12.2 | 13.9 9.72 ]| Fr
------------ e e RO NW| 87T 37.1 | 195 | 17.6 | 11.458) Fr
"""" soesefeeeen e || SE [ NW L1157 205 | 15.4 | 14.1 8.97 1| Fr
R RECEERY [N e || NWNW 1256 ] | s TR Fr
Nt e I
SN I R S | NW | 282.7 342 { 165 | 17.7 | 11.26 |} ...
T e T ||| NW|NW|'338.4 || 816 | 12.0 | 196 | 12,14} Sn
AT [T L E | N ! 99.0 || 3.3 | 16.7 | 18.6 | 11.90 )} .____
--------------------- sw | Nwlisod2 || oo oo | ol Fr
10,304 T |
------ e [INW L E ] 226.6 B T B AT Ouiy | B,
B EEETE TR woNw |l o723 30.9 11.3 19.6 12.07 1 ...
R R smees | oo || NW | NW } 808 o i e | s Fr
—_— T '
_____ . i
------- 0.27 2. - o g N
—_ 5 0 s | 150.7 32461 17.48 | 14.98| 9.55 || ..___
"""""""" (O 18 N | U AN 1 U731 S | K I I B
S e B | R B e R B I Il (IS
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TABLE XII.

METEOROLOGICAL RECORD FOR DECEMBER, 1902

Temperature, Dew Point and Relative Humidity \1
T A M. 7P, M. T
| &
2 | 2 | 2l .1 s | 2| £
RN BT A A
Voo | 209 | 228 | 188 71.010 108 | 818 | 170 | s
2. 271 | 23 | 118 52.20| 232 | 198 | 19 | @3
3| 178 ] 142 3.8 507 18.2 | 15.0 5.8 | a8
b 4.2 | 12.8 8.7 79.2 0| 47.1 | 358 | 2.0 | 435 ,
B 273 | 209 | 201 3.4l w0 | 267 | 20 i1 ops |
B .| 207 | 193 | 183 28 282 | 208 | 158 | w5 o ‘
(I 204 | 19.2 | 16.8 5310 232 | ors | 191 ] w9 . 14
8 . 22.7 22.7 227 100.0 33.9 28.2 184 2?1 205
9 . 206 | %1 | 188 n1.6 ] 312 | w3 | 153 14
10 28.0 | 241 | 165 61.6 || 28.0 | 239 | 158 16.1
1. 20.2 18.8 15.7 2.5 28.0 210 19.2 [T Vit
12 153 | 149 | 13.8 oL3 || 30.8 | 304 | 208 | a2} o2
W 27.0 | 26.5 | 25.7 91.8 || 258 | 268 | 20.8 [100.07 32
oLl 20.8 20.8 208 |100.0(] 240 20.8 13.5 Git | 173
15 . 4.1 | 11.8 1.6 66.0 | 0.6 | —0.2 | —a7 | so | ui
6. ... |—13.2 |—138 |-19.4 35 —1.0 | =20 | 68 [t
17..... I — 2.8 |[—28 [—238 (1000 3.8 2.8 | —1.3 .5 —
18 3.0 2.2 |—1.2 8231 27.8 242 | 17.3 6L.2 | 81
19, e | 330 | 310 | 282 823 | 340 | 316 | 283 | 705 | sl
20 29.6 | a8 | 194 440 41.0 | 30.8 | 11.9 | 30.2| LiJ
S SO 152 | 144 | 121 ss.4 || 212 | 204 | 187 | w2 Ld
22 . 7.2 6.6 4.4 88.7 || 242 | 232 | 213 &0 | 128
%o | 8000 ] 202 | 2.7 S4.1]) 33.0 | 29.6 | 245 | 0.5 W6
24 17.2 | 166 | 15.1 o1.8 || 220 | 208 | 184 | s8] 163
L 1.6 | 104 | ed | s06] 252 | 228 | 182 | 0 23
.. 150 L 148 | 135 or2 ] 275 | 2.8 | 223 | sus g 1Y
0T 482 | 378 | 2 389 3.8 | 277 | 116 .2 3 18
8. R otz | 218 | 170 | w3l 170 | wa | 137 | 0 B3I
29 10.0 9.0 5.6 20| 18.0 | 16.8 | 13.8 820 9
7.2 6.9 5.8 943 172 | 15.9 | 12.5 gad |1 ot
3. oo | 80 ) 76 ] 82 | o926 192 | 174 | 130 | w9 O
Means__...__. 18.35 16.88 | 12,69 79.13 24.32
Normals______ 20.0 17.6 R I 26.9
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TABLE XII—Continued.

METEOROLOGICAL RECORD FOR DECEMBER, 1902,
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|
\

Barometer, Corrected for Tem-

Covered with suow,

peralne g o ™) Sy
el El & = -
Sl cE | Y LE ¢ TAM. | TP.M | Mean 5% | 2
o2 b4 = =Y = - =
ER R R - Sl ER
32 | 93 | 184 | 328 | 32.9 21.689 25.069 24 879 16.2 0.2
R | 333 | 28.0 | 28.2 | 10.3 24 554 24.839 24 696 22.8 0.2
w4 | 320 | 172 | 246 | 148 25.130 24 999 25.063 13.0 4.2
6.3 1 532 | 117 | 324 | 415 24,742 24.694 24 718 7.7 1.0
B4 439 | 237 | 33.8 | 202 24.820 24.796 24802 18.8 4.9
1l 412 ] 173 | 203 | 239 24.894 25.088 24 991 12.6 +.7
$L6 | 41.0 | 13.4 27.6 25.120 25.226 25173 8.2 5.2
B0 | 470 | 22,0 | 3435 | 25.0 25.112 25.067 25.089 220 | ...
B8 | 5.0 | 24.0 | 39.0 | 30.0 24,980 24.601 24941 20.0 4.0
8.6 F21 | 261 | 391 | 26.0 24867 24881 24,874 20.1 6.0
WO fH2 190 | 316 | 232 24,887 24 307 24 847 14.2 +.8
$.2 ] 432 | 15.2 | 202 | 280 21,534 24,952 24,873 11.0 1.2
94| 203 | 2.0 | 27.8 3.3 24,942 24,622 24,032 0.8
22 ] 0 | 18.0 | 225 9.0 24,903 24,944 24.9723 —3.0
B2 280 | .. 14.0 | 28.0 25.0°9 25.025 25027 11.3
W6 | 249 17,6 3.7 | 42.5 25.129 25140 2513 |-25.2 7.6
9.3 | 3.6 | —5 15.3 | 40.8 25.191 25.123 25.157 [—12.1 7.1
B2 e | —13 | 19.1 | 409 24.908 215704 24,89 |l—17.9 | 16.6
0.9 137 1 22 | 325 14.5 24 .62} 24.621 24 622 24.0 1.2
31 482 33.4 39.8 12.8 24,718 24,828 31.3 2.1
803 | 353 | 128 | 20 23.2 23.044 25.132 7.5 5.1
8.9 1 3.2 6.2 | 197 | 210 25.270 | 25.001 25.181 0.2 6.0
T3 436 | 210 | 323 | 228 24 902 25.068 24,985 17.7 3.3
88 | 200 | 19 | wo | M2 25,080 25164 25.122 11.2 3.7
T4 o103 | o2 | os16 25067 25.004 25.030 8.0 73
¥3 | %3 | 130 | 202 | o3 24,954 24.874 24 014 10.0 3.0
38 1582 210 ) 306 | w12 24,668 24.716 24.602 13.0 3.0
S5 L w2 | 1m0 | wug | 139 24.966 25.004 24,985 13.5 3.5
85 | 3.0 72 | 216 | 288 24 958 25,108 25.033 0 2.9
%8 4| 400 6.0 { 23.0 | 38£.0 25.079 24.984 25,032 3.0 3.0
“\7 44; 7.6 ] 2.2 | 37.2 4,913 24,047 24.930 3.8 3.8
ii‘\\: 14,34 | 27.09 | 25.49 24,937 24.970 24,954 10.51 | 4.08
BT we | e 200 | w83 20078 | ... 5.8
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TABLE XII—Concluded.

METEOROLOGICAL RECORD FOR DECEMBER, 1902,

N Directi = ) T
Precipitation Oxfrfsi::)gx :‘:%o Actinometer at Nooy
2% \
. . =g e 2 i
& |2 |EEE| e 85 [ | 2 Lot
w o lm |8 2 = ] g z 2
BE | (4,8 D 7 7 Ows a ] g 2 B
N Sglsa lla mle )| 25 = v 2. o0
€8 | twigasigut o<l 4l !l 2183
Bw | BE |8x=5|>a8 -l s ) £ 8% 8
& = . 12
= P P = = @ S A
: :
S R IO e oW  Nw ) 2008 (135 T8 A s
2o S ISR IR I Sa - 2 S T3 08 | A I O IOV
3| [N U U I Sa \tal B 127.5 }} 20.9 | 11.3
o ol el w 317.2 || 14.6 | 5.5
U e eecab |l sW | NW| 1338} 28.01 155
T FUSUURU I JURSR R I 5 3 NS R | ST /20 | U A B - D
T L [ IR U | T T A 821 |l .| .. $ iR
8 | e o | w |l w2212 85, 144
|
9 | wo{ w 9.8 4| .| . ] i
ST el w | w T | A O \ e
o PO R R NW | NwW 50.2 f 247 | 11.3 [ 13.4 ¢ 848
12 ... |s3Pl2sp] 03] 05 Nw|Nw 0.0 | 30.0 Fr
13, 730 A | ... 31| 4.0 SK 0 23] ... Sn
Moo 10004 38| 5.6| N | Nw || 267.7 | ... Su
W . U I R | IS 76.3 1| 37.3
6. | i | e I NW W 52.2 1] 33.7 Er
17 ). e e | NE | W 53.5 || 37.2 Fr
18.. Nt. | Nt o sw swil 1004 || | o] - J

0SS 031 05| NE| NW 327.2
200 ... RN B N . |} NW | NW 344.2
21 R I A Nw s 57.0
220 i | o oo | e | I NW | E 67.0
28, e L [N IR R SE S 194.4
b2 ST U . NW | NwW 70.0
2 S I U w 0 57.3
260 ... N coi | e | e || NWE 123.0
' S W NW 377.1
28 ... UV U RN BN NWwW| N 150.6
2 IR, R -- SE B 03.2
(1 SR U N 0 w 4.3
b3 D R, U R . NW | NW 81.4

Means__ | .__... - 0.77 1 10.6 ) _.. | - 163.6

Normals | _____. e 1037 . U B 184.0

15.5
15.5
9.6
4.2
240

18,2 (1107 | Fr

10.1 [11.81 ¢ T
18.0 11471 IF
|
e
16,10 9.45
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200 FIFPTBENTH ANNTUAL REPORT

TABLE XX.

WEEKLY MEANS OF SOIL TEMPERATURE, SET A, IN AN IRRIGATED PLAT NE4R
THE COLLEGE BUILDING. (Ia Degrecs Falireuheit )

FOR 1902.
‘ DEPTH
WEKK ENDING |———r I — I | T
$In. | 6In. | 1Et °STFL 1 3Pt B Ft
l ! |
ot i i e

| ! | i
January b ... 32.3 33.6 3.4 288 | 41 52

| |
Jaouaryil.. . ... 1.4 33.4 31| k2 ’ 0.9 1 w3
January 18 .| 322 333 33.6 37,9 } 05 18
Januwary 25 ... 31.6 326 33.7 374 00 30
February 1 _______... 26.5 28.2 30.0 3.4 : 38.7 421
February s, .. ____.. 28.0 28.5 29.2 H 33.4 | 36.46 sD.8

! .
February 15 ... ... 30.6 31.1 314 34.0 1 366 v
February 22 317 31.0 524 P2 33 s
March 1._._......... 3.3 34.1 34.9 31l s 01
March & . . ... . 34.7 354 s sz | 3. 19,7
March 16, ... ... 36.5 37.3 37.6 s BN TS ST
March 22 ... 37.9 38.3 ECN R S X S R
March 20 .| 39.6 0.1 05 1 s | 4z e
April 5 . 38.9 .2 05 0 4o} 20 l 425
April12 .. ... 460 45.8 15.4 } us 1 e ‘ 13.2

3

April19 . ... 45.5 15.7 B4 5.6 1 453 Ml
April 26 B TR 18.3 8.2 41 TS R EN
Mav 3 ... 52.1 51.8 50.9 $0.7 s oo
May 10 ... 56.0 LR N 52.9 3.0 0 B2

|
May 17 ... .. 59.3 89 | 519 555 53.4 50.0
May 24 ... ... 56.2 56..4 56.8 56.1 545 51.6
May 31 ... 59.9 59.5 58.7 57.1 555 52.6
JUBE T 65.4 64.7 63.4 60.2 5.5 33.8
June 4 ... . 67.1 67.1 65.8 63.0 0.2 637
June 21 ... 65.5 65.7 6.0 63.5 61.5 518
June 28, ... ........ 67.9 67.7 66.8 63.5 62.1 53.2
July 5 66.2 66.4 65.8 | ... 62.8 6.7

—
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TABLE XN_—Concluded.

WEZEKLY MEANS OF SOIL TEMPERATURES, SET 4, IN AN IRRIGATED PLAT NEAR
THE COLLEGE BUJLDING. (In Degrees Fahrenheit.)

FOR 1902.
DEPTH
WHEK ENDING ; - .

i 3In G In 1FL | 2FRL | 3FL | B FL

. i ; ! ! : M
JUN T2 e 6.3 | 654 Ge | ’ 63.2 l 59.9
Tuly 19, 616 | 67.9 67.5 ... | 641 | 606
Jobs B L BBO BT 050 SN T I
August? ... .0 . 0.0 . 681 ... L6 62.1
Avgustd CEEE T R R | e
August15. ... : 6.9 | 0.1 69.6 [ ‘ 67.0 63.9
August2 69.4 w1 70.0 “[ ceewe 618 64.4
August30. ... I 68.2 68.8 | 6S.9 . ... 67.7 64.9
September 6. ... .o .. i 64.3 ] 65.7 ; 66.4 E ________ 66.8 64.8
September 13._______ poez . e ST T R P 64.3
September 20 ... 60.3 1 6LS 627 R 6L.2 63.6
September 77 .. PR35 o %55 . 50.1 61.1
October 4, __.____..__. 61.4 52.7 5.2 D eees 60.0
October 11._.... _.._. |  50.9 51.7 526 1 ... D eens 38.5
October 18 _. _..___.. % 198 50.8 517 IEUURUITE B 57.3
Gotober 23 L. ... 149.7 BT LY I T . 56.3
November1 . .. ... 5.9 473 IS o 35.4
November§ . .. ____ .. 12,0 43.7 45.3 J U S, 54.0
November 15 ________ 2.1 8.3 0 W ........ 52.5
Novewmber22 . 37.3 390 0 407 N T 51.1
November?29 3.6 : 36.5 384 1. 19.4
Decembers ... 2.0 , 338 ! 3.8 39.6 1.8 7.1
December13 . _ 32.7 ' 33.9 : 3.1 ! 384 10.3 46.0
Decemberzo .. 31.6 33.1 ! 34.6 37.8 39.5 4.9
Decewber2y | oL 'o326 : 33.9 37.0 38.7 44.0

L

Average . l 13,84 ‘ 19.54 i 49,87 44.63 31.21 51.69

e
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TABLE XXI.

WEEKLY READINGS (NOT AVERAGES) OF SOIL THERMOMETERS SET ¢, Oy
UNIRRIGATED GROUND.

FOR 1902,
DEPTH
DATE :
6 In 1 Ft. 2 =t 3 Ft.
Janwary 2 . ... 32.6 33.6 36.8 39 3
Jannary 9% _______________.___. 32.4 33.2 36.2 385
January 16 ... __.________. 31.5 2.4 39.5 3.8
January 23 .. __..__.___. 30.5 31.8 347 3.2
January 30 . ... _..._..__. 25.2 28.0 33.0 38
February 6. ____ . _._ ... ... _. 282 28.5 31.8 343
February 14. . _____ .. ___ __._. 31.2 31.3 23.1 347
February 20 ___.___.._......_. 32.0 32.1 33.8 351
February 27.__ .. _____.....__. 32.2 32.8 31.3 3H.5
March 6. ___ .. ... ... 32.17 33.1 31.8 3 S
March 13._______._._______. 34.3 31.1 35.5 38.3
March 20 ... 37.% 3.6 36.0 368
Mareh 27, .. 39.7 38.% 39.2 8.8
April & ... 40.3 39.2 39.3 33
April 10 . ... 43.7 444 42.8 1.2
April 17 ... 45.4 4.2 13.5 12.5
April 24 ..., 47.7 16,4 5.9 H3
MaY B oo 54.1 52.6 50.4 3.8
May 22 e 56.3 54.8 Ad.1 52.0
May 28 oot 56.3 56.4 55.5 53.0
June 12 ... 5.1 63.7 60.6 M2
Juue 19 ... 64.9 63.1 61.0 SR
Jute 26 e 63.8 63.0 62.4 .5
JOIY B e 66.9 66.4 62.6 6.1
T B ol 65.5 65.6 62.4 w3
Average............__.... 13.9 3.8 10 8.1
__._———/—:‘//

*Instruments removed on account of new barn erecting ontheir site.
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FIFTEENTH

TABLE XXXI.

ANNUAL REPORT

WEEKLY MEANS OF SOIL TEMPERATURES, SET A, IN AN IRRIGATED PLAT NEAR

THE COLLEGE BUILDING.

(In Degrees Fahrenheit.)

FOR 1901.
DEPTH
WEEK ENDING —
3 In. 6 In, 1 Ft. 2 Ft. 3 Ft. 6 £l
L
January ... ... 24.7 27.1 30.4 35.2 $0.7 : _
Januvary 12...........| 2.9 301 31.% 35.4 R S
January 19 ___ ... _ .. 31.3 325 33.4 35.1 38.9 i ..........
January 26 .______.... 31.4 32.5 33.5 36.0 S
February 2. ___._____ 29.0 30.9 32.6 35.9 387
February 9. . __.____. 25.6 27.5 29.8 34.2 316
February 16.___ ____. 26.8 21.9 29.2 32.7 36.3
February 23_____.____. 31.8 325 33.0 | 34.6 36.8
March 2. ___.___.___. 35.4 3.5 35.6 36.0 37.8 :
March 9. ... ... _.. 35.1 36.7 37.4 38.1 305 { N
March 16._.__..__._.. 36.0 36.5 37.1 ; 38.3 398 |
March 23 ... 37.4 37.8 34| 891 0.5
March 30.__._._._.... 37.0 37.9 389 ; 39.9 1.2
Aprit 6. .. ... ... 37.2 3.7 38.3 395 1.0 | .
April 13 ____._ ... 38.2 39.8 30.3 i 0.3 8
April 20 __._. ______.. 40.0 39.9 39 4 : 39.6 1.1 |
April 27 . ____ . __..__. 19.1 48.5 471.3 4.4 13.8
May ¢ ... 532 2.8 51.8 49.2 4797 0
May 11 . ... 53.9 53.1 331 51.3 50.1 | ...
May 18 __ ... ... 58.6 57.8 56.7 53.9 52,3 | e
May 25 ... 58.8 58.9 58.6 56.7 9500 e
June 1 I 61.1 60.6 59.8 57.5 56.0
June 8 ___ ... ... 61.4 61.3 60.8 58.7 873 | e
June 15 ... 63.3 63.2 62.9 060.5 58.7
Juoe 22 . ..., (5.9 55.0 63.7 60.9 59.4
June 29 ___________... 71.1 0.0 68.5 64.6 61.9
July 6 _________ ... 1.2 0.6 69.3 56.3 63.9
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TABLE XXXI——Conecluded.

WEEKLY MEANS OF SOIL TEMPERATURES, SET A, IN AN IRRIGATED PLAT NEAR
THE COLLEGE BUILDING. (In Degrees Fahrenheit.)

FOR 1901,
DEPTH
WEEK ENDING . !
3 In. 6 In. 1 Ft. ‘ 2 Ft, r 3 Ft. ; 6 Ft.

Ty 1 eeeee 1.9 71.8 0.8 67.7 65.4 | ...
July 20, oo 72.8 72.6 71.9 69.1 66.5 | ...
1T 4 A 3.1 3.1 2.6 70.2 68.1 | ...
August3 ... 2.6 2.6 72.1 69.9 68.3 | ...
Avgust10 ... 69.6 70.1 0.1 69.1 68.2 | oo
Avgust 17 ______...___ 69.8 70.1 69.9 68.5 67.6 | e
Avgust24 .. 63.3 68.9 68.9 63.1 67.5 [
Avgust3l ... 68.5 63.8 68.7 67.6 66.9 .
September 7_..______. 66.8 67.6 67.8 67.3 66.9 | ...
September 14_________ 63.2 64.3 63.1 65.6 65.9 | L.._____
September 21_________ 57.7 59.2 60.7 62.7 63.9 | ...
September 28 ___ .. ___ 57.4 58.8 59.8 61.2 62.3 | L. ._.
October 5.________.___ 55.7 57.1 58.2 59.8 61.1 | oo ...
October 12_______. ___ 53.1 54.8 56.2 58.2 59.8 | __..___.
October19____. ... ___ 50.0 517 53.1 55.9 578 | e,
October26._______. __ 49.5 50.9 52.1 54.4 56.3
November 2 _________ 491 50.6 51.9 53.8 55.6 | oooeoo.
November 9. ____ 4.3 46.9 48.6 51.8 54.0  f oo
November 16.____.___ 42,4 4.3 6.0 49.4 2.1
November 23, . 41.1 427 4.3 48.0 50.2 1 ...
November 30 ________ 40.6 42.0 43.2 46.1 8.8 ) .
December 39.1 40.7 41.9 5.5 N A
December1s . __ 344 36.2 38.3 13.0 16.0 e,
December21..___ | 31.9 33.6 35.4 10,6 88 | .
Decemberzg ... 32.9 3.1 3.3 39.8 26 |

Average . 149,42 50.18 50.64 51,82 5210 | ...
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TABLE XXXII.

WEEKLY READINGS (NOT AVERAGES) OF SOIL THERMOMETERS, SET ¢ oy
UNIRRIGATED GROUND.

FOR 1901,

! DEPTH
DATE : ! - _
8 In 1 Ft ! 2 Bt y It
S — i —
! !
Jaowary 3 .. .._._. U507 284.3 ; 3N ! 8.0
Jaguary 10 .. ... .. . ._.._.. 28.2 30.0 33.8 R
January 17 ... ... ... .. 30.0 31.0 I 3.0 ' 334
January 20 ... 30.1 30.8 i 33.% Wy
January 31 ... ... 287 29.9 } 33.6 5.6
February 7. . ... ....__. 25.2 ‘ 32.3 31
February 14 ... .. .. . 26.1 ! 3.5 343
March 4. . ... ... 36.1 35.1 1 361 6.8
March 21 ... 31.8 36.0 i 37.3 : 5l
March 28 ... 371 R : 38.2 283
April b 377 37.2 310 | 3¢
April 1l ... L 367 BORY 388 : NS
April 18 (... ... .. 360 336 ) 37.3 ol
April %y ... 194 465 3.5 1.2
May2 ... .. 552 a2 18.0 .2
May O e a7 321 ' 0.0 | 478
May 16 oo 579 ST 32 : 0.2
May 22 ... ah 35.1 3j ma | @0
May Bl oo 59.8 TN : 6.7 | 8
Jume T .. 612 50,2 374 : 5.1
Jute 13 oo . 3.2 80.5 ! 58.7 [ et
Juoe 200 .. Lol 64.9 61.7 t 59.2 56,6
June 27 ... 67.6 6831 | 623 ! a4l
i -
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WEEKLY READINGS (NOT AVERAGES) OF SOIL THERMOMETERS, SET C, ON

UNIRRIGATED GROUND.

FOR 1901,
DEPTH
DATE i ] ] )

6 In ! 1 Ft. i 2 Ft. ! 3 Ft.
o | | |
JUUE T oo e 69.1 66.%8 64.2 ) 61.2
Tuly 1ol 0.1 673 64.6 81.8
July 18 s 70.4 €8.2 6.1 ’ 63.1
By M 3.2 70.5 7.3 ] 64.0
August S . 69.9 693 T T B
August 14 70.3 65.2 B8 1 B
August 2% .. 8.7 67.1 66.4 i 54.8
September T _________._______._. 65.6 63.1 65.2 i 63.9
September 13 ;.. .. ___..__.__ 62.9 6824 63.9 ‘ 63.3
September 25 . ______._______. 58.5 52.3 $0.2 g #0.3
October 3 . ______ ___ ... ... 3.1 567 58.6 ! 587
October 1i . _______. _._.._.. 50.8 | ... 33.8 i 55.0
October 24 ... 50.7 50.1 52.3 33.3
Qetober 31 . __. ... .. _.._._._... 19.8 40.8 51.8 52.8
November T____ .. _____. 45.1 16.3 18.9 . 51.2
November 13.. .. ._.....__. .. 40.0 2.6 6.8 : 491
November 22 . __ 39.7 10.9 4.7 ; 17.0
Novewber 27 . ______ 39.8 10.6 13.9 u;o
December 6. _. 39.3 39.0 123 4.3
December 13 33.8 36.5 40.3 42.9
December 19 . ___...___. 33.7 | 35.6 38.8 1.6
December 23 . 33.7 | 4.7 3%.0 10.3
Average ... 15.56 18,26 i 51.54 ! 19.05

'his setof thermometers is placed on a knoll near the farm barn, unirrigated.
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The evaporation is measured in a tank three feet cube
placed flush with the ground. The readings of the height
of the surface of the water are made by means of a hook gage,
which permits the measurements to be taken to the one
thousandth part of a foot. From April to September read-
ings are taken twice per day, at 7 a. m. and 7 p. m. From
September until the formation of ice, late in November, the
readings are taken at 7 a. m only. In the winter season, after
ice forms, readings are taken monthly. The ice is broken
until it is free from the sides of the tank, then the level of
the water surface is measured. Sometimes ice forms to a
considerable thickness, and the separation of the ice from
the sides of the tank has led to punctures of the sides.

A set of maximum and minimum thermometers are kept
at the surface of the water during the summer season. An
anemometer located near the tank records the wind move
ment. The average temperature of the tank is less than that
of water freely exposed to the air during the summer season,
so that the evaporation is less than that from lakes under
ordinary conditions.
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