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FIRST BIENNIAL REPORT.

INTRODUCTION.

TaE people of any great State depend for prosperity very largely
upon the condition of the weather. However skillfully we may cul-
tivate the soil, and however faithfully we may sow and plant, unless
fertilizing rains and the all developing energy of the sun favor us
throughout the season, we shall reap but a slight reward for skill and
labor. And even the state of health of body and mind is profoundly
influenced by these atmospheric conditians; the generally dry state of
the atmosphere, the prevailing clear sky, transmitting the purifying
activity of the sunbeam with but a small loss, together with the
bracing winds and miasma-killing cold of winter, are beginning to
produce a generally favorable influence on the race now forming here
and in the neighboring portions of the northwest.

The great importance of the ever varying conditions of the weather
has been recognized by almost all civilized states and nations by the
establishment and support of special institutions for the accurate ob-
servation, and the proper reduction and publication, of these condi-
tions of the weather, leading as far as possible to the discovery of the
laws regulating these changes. Every series of statistical results of
meteorological observations, carried on according to a uniform plan
for a series of years is of the highest value both to science and prac-
tice, a value which constantly increases with time.

One of the most recent foundations of this kind is the weather ser-
vice of our own State. Although covering the large territory of* the
State, fully equal to a kingdom in extent, the means at the disposal of
the service are but small, very small indeed if compared to the endow-
ment of other institutions of a like character. These two facts, of
recent establishment and very limited means, should not be lost sight
of when eritically examining the results of our weather service.

It has been my earnest endeavor to learn what we can successfully
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do within our sphere, and to urge all who co-operate to pay the
greatest attention to that which is the most important. In this man-
ner we have secured quite a liberal representation of stations in all
portions of the State, and have promptly received very full reports
at the close of each month. The most notable results of these station
reports have been published in a * Bulletin,” and have also quite
extensively been re-published by the press of the State, while the more
complete data are embodied in the “ Reports™ of the service, which
reports are being published as fast as possible.

It is hoped that the work done will prove of credit to our State
abroad, and will be kindly received at home.

VOLUNTEER OBSERVERS.

During the past two years, one hundred and forty-five persons have
enrolled themselves as volunteer observers of this service. A majority
of these have been regularly supplied during temporary absence from
home by an associate observer, specially trained for the purpose.

The Service depending entirely on volunteers for its station reports,
a larger aggregate body of observers is necessary than the number of
stations represented. All changes in the corps of observers cause
additional work at the Central Station, but these changes are unavoid-
able, for in our comparatively new State people change residence more
frequently than in older states; besides, some observers will drop out by
neglect, or by disease, and two have been lost by death. In a few
cases persons have volunteered to act as observers, but found the task
too great.

To reduce the changes of observers to the least possible, we have, for
1879, introduced the system of volunteering for a year by filling out and
signing the blank form printed on opposite page. The results of this
system have been very satisfactory, both in reducing to a considerable
extent the work of management at the Central Station, and in giving
the volunteer observer a more definite understanding of what he is
expected to do. It will be noticed that, while the volunteer observer
determines for himself the amount of work he engages to do for the
service, he promises to carry on the work selected by himself for one

year.

i |
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[cOPY OF BLANK FORM.|

IOWA WEATHER SERVICE, DR. G. HINRICHS, DIRECTOR.

VOLUNTEER OBSERVER'S PERSONAL RECORD FOR 1870,

Full name of Volunteer Observer, )Vtitten plainly.

R R e W gt

Post-oftice Address, Town, SR T o S N

The Central Office furnishing me the necessary Book of Record, Blank of
Report and Notes, Stamped Envelops, addressed to Central Oflice; also
one copy free of all official publications of said office, 1 hereby promise to

* carefully and regularly observe, accurately, distinctly, and neatly to record,

faithfully to-copy and revise this report monthly, and gromptly at the close
of each calendar month to mail this copy as Report, to the Central Ofiice, to
the extent as indicated by my written “ Yes,” in the blank below :

g‘ 1. Rainfall, amount, measured at noon. §3"‘
=| 2. Phenomena, their kind, intensity, and time of occurrence, ﬁ'ﬂi
= especxaly_’*"T(.Kl : B=
— =
@ also g 0 = and )
halos and Coronse, \ = Sl
ds 3. Sky and wind, daily at noon. 85
= 4. Thermometer, daily at noon. o §
= In addition to the preceding, also— g §
2 | 5 Skyand wind at 8 a. and 8 p. -
L | 6. Temperature at 8 a. and 8 p. 5 gﬁ
< 7. Barmometer at noon. S .
= 8. Barmometer at 8 a. and 8 p. N
€ | 9. Any additional regular observation. Zz2%
E (state which). 24 e

L
In case of my absence, or if otherwise prevented from performing this
voluntarily assumed duty, the Associate Observer, ¢

B

who has been trained during ' months, by me in this work,
will see that no break in the record of this station will oceur.
Signed,
Dated, R Ny

,Ro-n.—!;u hpremlunonoﬁm a: okwn&;ﬂ;la—mdo. O;nﬁ;ud.pron— pt, and
mmu.mMmmmvﬁuuom"mmpuwwmm.m
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The following is a complete alphabetical list of volunteer observers
for the preceding two years. It would be interesting to add the num-
ber of reports contributed by each one of these observers, but in the
Report of the Service the annual synopsis distinetly exhibits these
facts for each entire calendar year, so that the work of making such
exhibit for the fiscal year is hardly necessary.

VOLUNTEER OBSERVERS, IOWA WEATHER SERVICE.

NAME. POST-OFFICE. COUNTY,
AY Adams; AIE0T, =+« v v voe s arens |1 T T e S Humboldt.
BB AIBWOrEh S50 cisid poes v West Undom....coovens Fayette.
Guy P. Arnold, farmer............. Garden Grove......... Decatur.
M. V. Ashby, surveyor............. ATHON - > oot 75 So A A e n e Union.
James Barr, M. D..oovvivennes p v | XITOT o va'n s bksai 5 wibiaiy Kossuth,
Hiram M. Bassett, M. D............ M¢t. Pleasant «.....c.n. Henry.
George Baur, farmer............... Near Winterset....... Madison.
e X m, Attorney........... am oo | INEIADOTHEO S &5 s w0 i w y o Towa.
Theodore W. Bennett, M.D ....... Crawfordsville. ...... Washington.
C. E. Bessey, profesaor ............. PR e e O Story.
Charles A. Bond, B.Ph............. Btorny TAKS. . <> vesvori Buena Vista.
F. J. Boutin, BT .- e o st vemin HBMPLON. - <o v v nivss Franklin.
W B ML) ¢ i s niesa Maquoketa ..... ..... Jackson.
T A R e EIOPIE Fovintys cos d ok il Davis.
Uol. 3, B. Braskett: .. veesoeisasons 3T e S ee,
e Brown, Mo Do vracersns R 1 Do TR 1 1) R Mahaska.
G. 8. Brown, jeweler. «c....ccovuvus, Cherokes. .« .ci.5escisn Cherokee
WD) Byown: Ol H..<...ccconnin Dallas Center........ Dallas
M. J. Ca e T e BIDIOY .« o570 sissabisninnte x Osceola.
Robt. M. Carothers:.a....cseocesns Ninton s ahsaihs .| Benton
Prof. . C. Carpenter............... Indianola «vvviwevios s arren.
Hiram Carpenter, farmer.......... Near WebsterClty .(Hamilton.
Frank H. Carter, cashier........... Elkader....coereass ...|Clayton
Lnther T Ounsidy, 0. B coioevi s Wintesget. .« . vopvs e Madison
Geo. D. Clark, drugglst ............ Fairfield. ........ = ... |Jefferson
Prof. Alonzo Collin................ Mt. Vernon........ ++«|Linn.
H. H. Colt, editor........... S Nora Springs ......... Floyd.
Wm. A. Cook, druggist............. Washington .. ........ Washington
E. J. Couch, BRI - 1 s ca’ £ s Grand nction ....... Greene,
Edward E. (‘rudy, druggist........[Sioux OCity....c.v.. .. Voodbury
E. 8. Creswell, furmer ...... RCIRNREONE Lo v, 5. o7k, 018 95 Union.
B. H. Criley, M. D.. .|Dallas Center......... Dallas.
. W. Crouse, M, D.. P RBBRIOR «. o5 sk & sesis o Black Hawk.
. Daniels....... R PEOR s ik aves vs +«.|Franklin.
Prof. W. C. Davis. . ; ORE v i iov s s Montgomery
BESRDORN .5 ¢ venssesins .[Glenwood ..... e Mills
James P, Dickinson.kfmner ..|Guttenberg.... .... .. Clavton
H. G, Dorchester, ... e LOBBLTEOTYRN £ 415 s wrwmidins Jackson.
Hon. J oueph Dysart ..|Dysart Tama.
U0 i 0 D JAnita... .|Cass.
J. M. Elder, attorney. . ...[Concord Hancock.

. P. Farnsworth, M. D} ...[Clinton ...|Clinton.
Luther P. Fiteh, M. fed Lhurles City . «-+Floyd.
Frank Fletcher, student At dOWRCIY. .oy vi i Johnson.
A.T. Flickinger, attorney. ........./Council Bluffs .. .... Pottawattamie.

P S T T e—
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VOLUNTEER OBSERVERS, IOWA WEATHER

SERVICE—ConNT.

COUNTY.

A ppanoose.
Bremer,
Carroll.
Kossuth,
Hardin,
Davis,
Fremont.
Polk.
Winneshiek.
Kossuth.
Louisa,
PPoweshiek,
Dickinson.
Buchanan.
Johnson.
Johnson,
Jefferson,
Nebraska.
Mahaska.
Johnson.
Dubuque.
Emmet.
Madison.
Towa.
Cerro Gordo.
Page.
Hamilton.
Fayette.
('luyton
Clayton.
Winnebago.
Delaware.
Marshall.
Winneshiek.
Audubon.
Audubon,
Tama.
Crawford.
Montgomery.
Faye

(Cass.,
Dubugue,
Delaware.
Howard.
Dallas.

ac,
Decatur.
Ida.
Page.
Jones,
Jolinson.
Monona.
Chickasaw.
Plymouth

Jag

!
NAMES. POST-OFFICKE.
Thos. M. Goddard, |attorney........ |Centerville. .«.........
Prof. H. L. Grant......... AT L e R
John W. Gustine, M. D. EIIRETORL o oo miv vl wamss
Oscar . Hale..... ..... N JOMRDA. o iy re e
(Chas. S. Hall, engineer.. SRR ORI 575 o n < s5% Smsie w4
Miss Mary Hami ton, A. -+ |Bloomfield..... ......
R. R. Hanley, editor ........ R L U 0y S o 2% e st a
Geo. F. lIard horticulturist........|Des Moines ...........
James Harkness, farmer. .. ... u o [TROBDBE 5555 a5 1« 5. s uns s
Henty Hatoh - vcooneees ovi v s | WAEBIDODD v s s55s %5 s
Chas. A. Helmick, student .. ««.[Columbus City........
Prof. W. H. Herrick ... ... e T lebini . | Rt
Emmett B, Hill. .. covoocuviinniiva I\pmt T Ay e
Gershom H. Hill, M. D...........00 Independence ........
Miss Anna Hinvichs . ..i.couvienes HOWRIIEY 3 . o cavsionomi
Gustavus Hinriehs, Jr...c.co0ieane Towa Clt\ .............
Curtis Houghton, farmer ......... Near Fairfield ........
B. F. Hoyt, B. Ph,, natumlist ...... IColumbus. .. covove o0
H.C. Huntsma.n, B 1 RS SR 0skalooSa ... covevens
Gilbert R. Irish, farmer............ [Near Jowa City .......
Prof. Thos M IFiBh. . vvon coivaaeete (31105t 000 | ORPE
O, W Jdaryis, Tarmer. .. scesxase 42 F e R
Abijah Johnson, M. D.... .. T RarIham .. o csvsame s
Jose h E Jones M D ki s StellapoliB. . .oveeeens.
e B B St b s bians e Mason Cify. .. vsese00s
H. 8. Kridelbaugh,M D TRt EBOTTRAR o5/ i v vvicy s
Frank Landers TRFIIEL «vcveiniin oo Webster City..........
ta Larrabee............ Clermont ... .. Gt . s
Miss Rac el Larrabea .............. IMOGIPOROT « i +inanoss
Frank LATEabo8 o« -« ovevs cones woni MeGregor ... coouenn.
Mrs. K. E.LAW svoveveaens s sseias s S| BOEREE CHDY: +/s0 055 « wois
M. F. LeRo: L attorney ............ Manchester ...........
Enioch Lewis, M. D.. .c.ovnscosrase AIDION v v s wun
John Lewis, M. D .................. HeBper: . ...ccivevaenns
Norman Lewis, farmer ............ T Y e
Mrs. Melissa Lewis.......co00eneses (0T T TR
B. 8. Louthan, M. D. s ecosvasisann IORARE 3ok s ins n s mea z
Mrs. B 8. OB, o0 vsninans sns DOWSINe s« cosxannbans
J. B. McCartney ...... Wi o ia ¥ S98s | Villisea..... P
Frank MeOHntook .i.cveccsoaivass WenbUnlon: :snmoiasin
Chas. McCormiek, teacher.......... T e e
Wm. J. McGee, SUrveyor....... ... BREIBY . 5. ol s i s ynsbin
Theodore Marks, horticulturist .... Hopkinton ...........
Gregory Marshall, farmer.......... (‘reewo ................
James C. Michener. M T conddnts BB i v s e i RS
Edwin Miller, P.M ......... Sk e Grant Yoy i aliie
S, C. Mitchell, merchant. .. .. IEh 17 e e SR B
Giles C. Moorehead, M. D.... ,..... TR CrOVE 5% oo gcsan sy
John R. Morledge, attorney........ Olarings 5. - - ..«5 P
R N OEON - iv sy 0 s 4 /o0 p D ¥ At pn Monticello .....o0ou.n »
Mrs. R. P. Tilden Nipher .......... Near Towa (‘ity .......
O Perleing, P M. vs svsesrossvis IR 5 <o vaviay
Hon, Wi, B, POITII . v v vers oo BABBOH, - - tvivo s TTE
J. J. Poeock, druggist ............. O DEBTR < e sorvin v ot
E.T. Preston, Tarmer .. ... ...comse Near Newton..... ....
Solon, B. Prindle, druggist ......... Fort Dodge «csveivsias |We ster
P
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VOLUNTEER OBSERVERS, IOWA WEATHER SERVICE—CoNT.

NAMES, | POST-OFFICE. COUNTY.
l
!

J. Duncan Putnam, naturalist. ... .. (Davenport .....,.e.... Seott.
Awlrs. MAay U, BOmISY «ccovvvivennis IADRINOBE! &+ »-v5 5 v vlants Jones.
”ms. L e R 'Softhland .....coi00 Woodbury.
I‘llos. D. Rigg, M. D)., druggist...... f T e N L Cedar.
Francis . Robbins, druggist ...... WSUKON <52 nis5n 5055004 Allamakee.
Luke !{ulmrts ..................... AL S Clinton.
Prof. C.P.Rogers.................. Marshalltown .. ...... Marshall.
J. F, Sanborn, M. D., dentist........ {5 T e e nee e Fremont.,
tonrad Schadt, druggist. . .......... IKIRBIIE < ov.o's 500 w5 ¥ lowa.
.\“c-hlller‘('. CBYRRONT . i vvrer v s nss Fort Madison.. ...... Lee,
Elijah BOBIOY < vovssisirinnnaanian, T S S S Pocahontas.
0. H. Seeley, farmer ............... 1571 ) R S Madison.
Rev. Thomas L. Sexton ............ New London.... ..... Henry.
Frof. . 8. Sheldon., «..cneservess Davenport ............ Scott,
Charles L. Sherman, druggist . ... .. v O Cass.
H. N, LT TS L R ST S Strawberry Point..... Clayton.
Sidney Smith, merchant............ T T N Sac.
Jacob Stern, farmer................ LORBI % conr v sonssnnnis Harrison.
Mrs. B.F. Stewart ... ..c.cuae.es., W] T T S S W Lucas.
S, 0. st«)c}tsllnger, 7 g 1 e, SRR R g ) [T T e P Benton.
Chas. 8, Stryker, farmer..........., OPRBEDNY . <. i o nidi e g Union,
A. 8, Stuver, attorney.,............ NOWEDIN .2 sv b v ae s v s minS Jasper.
I?enjﬂmill ’I"a‘Ibott, professor ....... Council Bluffs. ...... Pottawattamie.
Charles F:' T'ibbets, professor. ... ... {Oskaloosa . . ... i Mahaska.
John [.. Therme, druggist . v« [Farmington .. ....co.. Van Buren.
A. W. Thompson ........ s JEOORIVE: . (s« onvanavs Poweshiek.
G. W. Thompson ........ n PR - e s e Harrison,
A. A, Veblen, professor ....... wn s o AIEDOOORAI . o nse o biois ivin Winneshiek.
Chas. Wachsmuth, M. D., naturalist. BUTLBGOOR. + 3¢« 27y 0055 Des Moines.
Hon. J. K. Wagner, M. D........... Blairstown. :......oosv Benton.
Chas. P, Waldron, M. D............ Brush Creek.. ... .| Fayette,
VT ) e e RN +.../Near Algona. . ..|Kossuth.
Carl Werner, farmer............... South Amana. ..|Towa.
Horatio Wetherell, farmer......... BROTROE « 23« vv b rn s 4 sk 88 Audubon,
Mrs. Daniel B. Wheaton ........... Near Independence. .. Buchanan.
A, O. Williams, M. D.. ............ Otftumwa ... ... Wapello.
J_ames S. Whittaker, merchant. .. .. Corydon ..|Wayne.
F. M. Witter, rrofesaor ............ Museatine .[Museatine.
Arthur L. Wright, M. D... ........ Carroll..... .|Carroll,
-{vohn O WIIEhE M- 1. ..0onne.in .y Clear Lake. .|Cerro Gordo.
Mm. E. erght. S T Knoxville. . .|Marion.

orris W ﬁ'gant. BREIOE < .5 5 v can Denison . .. .|Crawford.
g. P. Wylie, professor.............. Aledo .... ../ Hlinois.
Henry Young, M. D.........vvve.. Manson ... . -+« «|Calhoun,

i —
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The great majority of these observers have proved themselves faith-
ful to the task they have voluntarily assumed for the benefit of the
service, and have thereby merited the thanks of the public. It would
be very desirable to be able to furnish a full set of standard instru-
ments to about twenty of the best observers, properly distributed over
the State.

SUPERVISION OF THE STATIONS.

The management of the work of so many observers requires a great
amount of correspondence, in addition to the printed directions fur-
nished each observer, and the circular letters (printed by electric pen
and duplicating press), issued from time to time, as called for by
special circumstances. Besides, a personal inspection of the stations,
combined with revision of the instruments and personal instruction of
the observers, is needed at least once in three years for each station.

Thus far it has been impossible to find the time for such visits of
inspection, except to a limited extent. The service is under obligation
to quite a number of railroads in the State for passes, but few of
which have thus far been actually used, for lack of time. The most
extended tours of inspection were made by me in July and August,
1878. To make these trips as useful as possible to the State, I made,
by the means of instruments kindly loaned by the Coast Survey, a
preliminary magnetic survey of our State, being the first systematic
sarvey of this kind ever undertaken in Towa.

The labor of supervision of stations and observers during the past
two years has been much greater than anticipated: but, being work of
prime importance, involving the value of the results obtained, the
necessary time has been taken, though the preparation of the final
reports has thereby been delayed.

STATION REPORTS.

During the year 1878, fifty-four stations sent complete reports for
each of the twelve months, or 648 monthly reports: thirty-four sta-
tions sent 245 monthly reports in the aggregate; so that 893 monthly
reports were received from eighty-eight stations in the year. In addi-
tion, a considerable number of observers sent a synopsis of the entire
year, and fifteen stations furnished decade reports for three of the sum-
mer months. Nearly all observers secured a health report for the
summer months from a reliable physician in their town. The entire
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L
number of reports received from stations in 1878, thus, will exceed
eleven hundred.

It is hardly necessary to add, that every one of these reports is care-
fully filed for reference. The system of filing adopted is so simple
that any specified report can be produced in a few moments.

For the present year, the summing up of the reports received has
not yet been made. - As an indication of the number of reports re-
ceived, I give the following table, comprising only the reports which
were received promptly, that is, in time for use in the preparation of
the Press Bulletin, drawn up on the 3d or 4th of each month:

I

- (5]

PR S e

s|1=Z| 2| 8
o g S R T
MO IR XCDUPER: < 13 0sv' 1o % wdls bavie shn =« siw ks S omarm 82 6 81| 239
IROTEEIME R DODOTU b oo uieivis oo & 1 0 s o0 Aisiii s in w0 78 T8 |- 18| 234
Bpecial Teports. < v ox v s viivosive s b A ey LF 28 s |1 W 38
Total weather reports. ........cocivnviveninn. 188 | 164 | 159 [ 511
R R RO Pt O e e v w0t 4750 50 T s e e RV RS b4 40 [ 102 | 196
___Total reports received........... S5 deamensile | 2421 204 | 261! 707

The total number of reports received from the stations will, for the
present year, probably exceed two thousand.

The reports received from the stations after the Press Bulletin has
been drawn up are considered tardy, and have not been included in
the above table; but they are all used in preparing the final report of
the service. For July, sixteen monthly reports were received after the
close of the Bulletin, bringing the total number of monthly station
reports, for July, 1879, up to ninety-two.

THE PRESS BULLETIN.

Promptly upon the receipt of the Station Reports, they are care-
fully examined and revised as to the summing up, and the most im-
portant data contained in them are tabulated for future publication,
and for immediate use. These results are also entered upon blank
maps, and from the tables and maps and notes thus obtained from the
entire body of station reports received up to noon of the fourth of
each month, the Press Bulletin of the preceding month, is drawn up.
The Press Bulletin was printed by electric pen and duplicating press
until January, 1879, when a general rule issued by the Postmaster-Gen-

il
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eral requiring letter-postage on such printed matter made a change to
ordinary print necessary. Since then this rule has been revoked, but
the mode of publication of the Press Bulletin has remained the same,
because the ordinary letter-press is so much more readable than elec-
tric pen work.

Advance proofs for publication are mailed (on the 4th or 5th) to all
dailies of the State having promised to publish the same in full or in
part. An edition of six hundred copies of this Press Bulletin in
quarto is the next day mailed to all volunteer observers, all State offi-
cers and State institutions, to all members of the" General Assembly,
to a large number of weeklies which have promised to republish the
same at least in part, and to meteorologists and meteorological institu-
tions at home and abroad.

The Press Bulletin gives, in words, a brief history of the condition
of the weather for the preceding month, based upon the observations
made at the Central Station, and at all individual stations throughout the
State as far as their reports are received up to the fourth of the month
following. The Bulletin is therefore very full and reliable, although
as brief as possible.

It is published more promptly than the corresponding publication
of any other weather service. ;

The Press Bulletin for September, 1879, is the T4th in the series
issued; a series of bulletins giving a concise and reliable history of the
condition of the weather in Iowa for the past four years. It has
directly, and by republication in the papers indirectly, been brought to
the knowledge of a large portion of the people of the State. During
the season just closed, the Press Bulletin also contained a brief account
of the condition of the principal crops at the close of the month,
based upon the reports received from the crop reporters of the service,

During the year 1878, the Bulletin published at the Central Station
by means of the electric pen comprised, in addition to the Press Bul-
letin, one page quarto of weather maps of the State, and one page
quarto of noon observations at the Central Station. At times, the
Bulletin comprised six pages quarto; but the work of preparing the
same interfered so much with the labor required for the final report,
that for this year the monthly bulletin of the service has consisted ex-
clusively of the Press Bulletin referred to.

In this connection it may be proper to state that the Central Sta-
tion furnishes a daily bulletin to the dailies published at Towa City,
and that nearly thirty stations furnish local papers with a weekly bul-
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letin for publication. It is hoped that in a near future all stations
will furnish their local papers with such weekly bulletins.

THE IOWA WEATHER REPORT.

The final report, which it is my duty to prepare, is in course of pub-
lication, and enough has been published already to judge of the value
of the same. While other services, having a distinct corps of officers,
whose sole duty it is to attend to the work of such service, are usually
several years behind date with their final report our State service is
but one year behind date with its final report. By reducing the labor
of supervision of stations, and especially by cutting short the work
involved in correspondence, it is hoped in another year to reduce this
interval to but a couple of months. In this connection it should also
be borne in mind that the very large share of work required for the
preparation of the final report rests upon me, and has to be done at
the time which should be devoted to rest and recreation after the com-
pletion of the hard day's work of professional labor. The selection
of the material and form of the final report has been a subject of very
considerable study to me. In this weather report, the climatological
facts should be made prominent, and as far as possible the form should
harmonize with international rules, so as to facilitate all comparisons.

The Towa Wearuer Rerorr is published in 8 vo., and consists of
two parts. The first part comprises monthly and annual tables of the
results of observation at the stutions of the service. Part second con-
tains descriptions of noted storms and of other remarkable phenomena
and general results. In this manner, the more statistical data are all
printed by themselves, and arranged in the most convenient form for
reference. In part second a full description of the great storm of
Easter Sunday, April 21, 1878, has been issued thus far. The deserip-
tion is illustrated by a series of maps, photo-electrotypes.of my draw-
ings. One of these maps gives the tracks of the tornadoes which
moved up along the valleys of the Boyer and Maple rivers.

In the same manner other storms, meteors, etc., will be deseribed and
illustrated in this part. ;

Part first gives, on the first sixteen pages, a brief enumeration of
stations and observers, the division of the State into twenty-seven
weather districts adopted, illustrated by a map; also, statisties of popu-
lation, timber area, magnetic declination, and other matter of interest.
Now follows the tabular exhibit of the weather for the entire State by
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months and by the year, the exhibit for each month being exactly of
the same form and extent; and, to still more facilitate the use of these
tables, each month has a separate and heavy inside paging. The fol-
lowing shows the contents of each of these monthly forms of sixteen
pages:

Page 1. Reprint of Press Bulletin of the month.

Pages 2 to 5. Observations at the Central station, namely: on pages
2 and 3, the result of observations at 7 a.y.,2 p. a., and 9 ». u., printed
in full in the form adopted by the International Congress of Meteor-
ologists; on page 4, the noon observations at the Central station are
given, together with a very important table of the change of the
indications of the barometer and thermometer: and on page 5, inso-
lation, sun-spot, and ozone observations, together with the interna-
tional summary.

Pages 6 to 8. Summary of observations at all stations of the service.
In this summary the stations are arranged invariably in the same or-
der, beginning with the northwest and running down to the southwest,
then taking up the middle part of Towa, as north, central, and south:
and finally giving eastern Iowa in a like manner from northeast to
southeast. A comparison of any of these tables with the map accom-
panying the report will show the advantage of this system. At the
same time it should be stated that the reports for each month are filed
in exactly the same order in the filing-case of the month, so that the
corresponding report of the station can be instantly produced.

This summary comprises total rainfall, and the greatest rainfall on
one date, giving that date; also, the number of days with rainfall, snow,
thunder and lightning: also the actual amount of rainfall collected, on
the most noted storm-day or storm-days of the month; finally, an enu-
meration of the most important phenomena observed, these phenomena
being printed in a very small space by using the international weather
symbols, special matrices of which were cut expressly for this service.
All of these data are obtained by my own personal examination and
revision of the station reports sent by volunteer observers. Brief notes
accompany these tables when circumstances require it.

Pages 9 to 14 for each month give the observations in full at ten
stations for each day, arranged so as to contain five days to the page.
The ten stations have been selected to satisfy two requirements, namely,
a proper distribution of the ten stations over the entire territory of
the State, and the presence at the station of a good observer. By
means of these tables, weather-maps can be constructed for each day,
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and for the three hours of observation of each day, giving a sufficiently
full exposition of the weather at each of these hours throughout the
State. In other words, the six pages 9 to 14, of each month, give a
concise tabular exposition of the weather for the entire State for three
distinet hours of observation for each day. By means of these tables
it is therefore easy to find the condition of the weather at any time for
any part of the State. To still further enhance the value of these
synoptic tables, the list of stations has been raised to thirteen for 1879,
s0 as to occupy pages 9 to 16, four dates to a page, as will be seen by
reference to the report for April, 1879, the only one of 1879 as yet
published.

Page 15 gives tabular exhibit of the temperature and rainfall in the
principal districts of the United States from published data of the
Signal Service.

Page 16 gives the resnlts for the month of the oldest series of obser-
vations in Towa, namely the observations of Prof. T. S. Parvin, in
Muscatine (1839 to 1859), and at Towa City (1860-1874.)

Thus far it has been impossible to publish the very full series of
weather maps which I have to construct for each month and for
shorter periods, exhibiting the distribution of rainfall, rain frequency,
heavy rainfall, thunder-storms, ete. The means at the disposal of the
service are insufficient for this purpose. To give an idea of the char-
acter of these maps, a number have been drawn by me with the elec-
tric pen and published in the Bulletin of 1878; and a smaller number
have been photo-electrotyped from my drawings and printed as plates
in the report. It would be very desirable if the full series of maps
could be so published or lithographed.

This brief exposition of the contents and systematic arrangement
of the Towa Weather Report, and an examination of the portions
actually published, will show that the duty imposed upon me has not
been neglected. It is my ambition that the thought and labor bestowed
upon this Report may prove useful to the State and to science.

In conclusion I would add, that the brief Report for 1877 was put
through the press during the year 1878, and therefore constitutes work
done during this biennial period.

I would also call especial attention to the fact, that the matter for
all monthly parts up to date is ready for the printer, excepting only
the three pages of synopsis of all stations (pp. 6 to 8 of each month);
and these pages lack only the entry of the tardy stations; i. e., stations,
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the report of which were not received in time for the Press Bulletin.
From this statement it will be seen that we may expect a more rapid
publication in the future.

CROP REPORTS.

Sunshine and Rain being the prineipal meteorological conditions
affecting the growth and development of plants, it is of great scientific
importance to trace the effect of the varying intensity of these cosmical
and atmospheric agencies on the most important and most uniformly
distributed plants, /. ¢., the crops. Since Iowa has not yet any system
whereby the condition of the growing erops is regularly examined and
reported, and these reports tabulated and published, it was doubly im-
portant to attempt this work.

Accordingly, I issued a circular-letter early in April, 1879, inviting
qualified persons, especially practical farmers, to volunteer to act as
Crop Reporters for the season. A very favorable response was gen-
erally made, and enough crop reports were received for April 30 to give
already in the Press Bulletin for April a brief statement concerning
the condition of the crops in our State on that date.

Crop Reports have been received regularly until October from quite
a number of responsible volunteer crop reporters, and after tabulation
and mapping the results ascertained have been published in the Press
Bulletin. '

In addition a more complete Harvest Report was obtained on blanks
furnished, the data not yet published will be presented in the second
part of the Weather Report for 1879.

The reports so obtained differ materially from others of this kind in
having the results stated, not in the alphabetical order of the coun-
ties, but by regions as marked on the crop maps constructed from the
reports received. I shall take pains to insert at least a few of these
maps in the Report.
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CROP REPORTERS.

The following is an alphabetical list of the volunteer crop reporters of the

Nerviee,
NAME, . 0. ADDRESS, COUNTY.
Ji A BIOXENAGE . o.00 siaonsnssivnnsns Crawfordsville ........ Washington,
Washington Allen......... R T |, Sac.
Capt. G. A. Appelman ............. Clormont ...«.ucecosee Fayette,
sl T SR B IR R I R L L R RS Osceola.
Wi, BOWIMan -......o.oooiunnions, Maquoketl. « -.s cans o' Jackson,
B IO | oo b o ni 245 ¢ 2mn dn s BIATIBN < ose s i manres wine s Shelby.
Thos, M. CaAEIN .+ v ausvsvinennss Belleyue......s nvouss Jackson.
1100, DL CaTIRING o~ vophianisisonenicis HBTOH: A Ui ot S5 Taed Adams.
e Al CARBEME . & iccs Vaw 5 oo mn o bow s 55 i B0 07 S e Fremont.
Hobe B W CIRYton aies it e paes sd Macedonia ........v... Pottawattamie.
R L e e T E Grand Junetion....... Greene,
Hon. Joseph Dysart................ yuart ................ Tama,
B RIS s o5 i sws wids s msind o m Webster City.......... Hamilton.
P e T S e MBS o T T R, Hancock.
RO IV VRS o - Trvs e onas oo ss e snd Stellapolis ............ Towa,
BRI IR, 0 ot etuin v e ¥ 0 5505 5 h 4 FAWKNOE <«xv0vvcinion Franklin.
NI PRBIOIO £ ¢ s 0.c e v s o V0 #odis b aait WAL cs 2o 0w o oms & Pottawattamie.
Wm LALE T8 T vl R Kossuth.
T T S Or.mge OMRT Vo ool oo Sioux,
N L R e CRAION - soxss wissimssiy Wright.
L T WALLEINOTD o« o o s e Siinion Kossuth.
Curtis Houghton. . +«.|Fairfield ...... P M Jefferson,
James Hughes. ... +««iCenterville............ Appanoose.
R. W. Humphrey .. +««|Charles City .......... Floyd.
" P T AR N soo[ME Vernon........... Linn.
s BT R R o+ | JOWROIEY. . c cosweinins Johnson,
Nelson Johnson... .... 2o DIBOOREI Soe.s o + 7 aks 3 v 2 Winneshiek.
J. B. Kenyon ........... -[New Hampton........ Chickasaw.
B TR RO S IBAADON < v o2 s svns s nas Fremont.
‘Hon, Frank Larrabee . +|MeGregor ... .. wwnis n e Clayton
Obas. W, 0. Law ..vusois «|Davenport............ Scott,
B.P, Little ........... . +|Brush Creek .......... Fayette,
B. T, Louthan ........ [ T T RS Crawford.
John MeDonough. . W OOADATT « .\ srvsivs cunbe (larke
Robert W. McGee..... Ty e A da.
8 P. MeNeill ......... Garden Grove........ .|Deecatur,
Hon. ba.mue] MeNutt...... g&wttine ............ Lv{Vnsc-tﬂ:ine_
By 44 ihes UMWA ... .. ohacd WL apello.
Greﬁc’rly Marslmll. L ivaiain RN i, s e s Homrd.
dland ««|Fort Dodge ........... Webster,
dwin Miller .... ... ... 00 o JOEARE ClEY. . oo v i cvvios Sac.
ol MALBE. < as v s «-[Knoxville ........... Marion.
on. W.D. Mils.........ee0 : ..|Marshalltown ........ Marshall.
Moore........... Dl visn o y e IO Y ORR i oieians Wayne,
0; A, Moore....... R Py AR LeMars ...... A Plymouth.

e i e
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CROP REPORTERS—CONTINUED,

NAMES POST-OFFICE. COUNTY.
W ORRACRIABI - e voras bl 0 5 Wi o Hamlin.... .«.|Audubon.
TNORTEAXROL S« » 5 65555 3 ouiten h o a 54 Des Moines ..|Polk.
Hon. Ohis. Paulk. .. .o voesabis susvh Waukon ... .. .|Allamakee.
R R . L e e Afton. ... ...|Union.
BT PO 5 st i vos s dv it o Algona .... .. .| Kossuth.
Hon. C. C. Platter..........co0cev. Red Oak...... -..|Montgomery.
N. H. Reints.......:. T Aplington ..... -..|Butler.
BT I T e R e e Osceola ....... ««.|Clarke.
B ORI i < e o vars i3 L3 dangp b Logan ..... R N Harrison.
B NG < ol s v sgiin s aRa g AR S FalrBalds s cosicasns Jefterson,
R BAORR sty s € oo L i b 1 R Winneshiek.
A ST e R N e S 5 N, e g S g 'Pocahontas.
B P BBRMIN, s« o5 o8 55,075 o hif s e s e O, Cedar.
Maj. E. H. Bmith.......ccoiieivinee DRDUGHS <o 5 v i navan Dubuque.
o e e I A Lamoille = rszsmsssos Marshall.
David BEanbon ..o v o asnnssnsos BRCIRAT « ivis < oon s ainns 4 Madison.
T S R S T T Mt. Pleasant.... ..|Henry.
L R AT e MR W T EIRBNItON - 2 snas s vy Lueas,
Jesse Strawbridge... ..... S DS lowa (‘nty ............ Johnson.
I DIBUETIEY duwes visevasas i o OPBEEON e ane 360'% 20000 Union,
W BROEIARAL « < v-v 5 5o 5500 < i e Estherville ...« ..ccuus Emmet,
Thomas N TEYlor 5. .nissaiuus aval IIBIIRRPE <. vinicasensss Lee.
Hiram Thomley « ... secvose syt Woltanle... . ;. : i vaiis Woodbury.
T, A TISAOTHANN < ox 0ok vrisiodr nais o Pleasant Grove....... Des Moines.
Hon. O. E. Whiting - c..cxassansvies Whmng .............. Monona.
JREWOON . v g5 ssmsvuvissadsnsias | VADBINOBR, 553 « ovans s Jones,
Bt W . THOURN. s i Tyrrdcos v anaia SR %n o R TR Dickinson.
Morris Wygant ......o.coieiennnn x BORN vy vs 0 i v Crawford.

I beg leave to thank these gentlemen for the trouble they have taken
in behalf of the service. Quite a number of these seventy-three re-
porters have already notified me that they will also report for the next
season, May we hope that the season will prove as favorable as the

one now closed,
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CENTRAL STATION.

The central station proper of a system of meteorological observations
comprises the observatory at which the series of observations made is
the most comprehensive and complete in the service, and at which
instruments and methods are tested for the nse of the other stations of
the service. At the same time, it is very desirable that the observers
should ocecasionally visit the Central Station for instruction.

As the service does not possess means for building such an institu-
tion, and as improved accommodations for these purposes were abso-
lutely required for the good of the service, [ have, during the past
season, built an observatory, sufficient for our present wants, and as
complete; as I may hope to be able to pay for in a reasonably near
future.

This Observatory for the Central Station comprises a room on the
third floor,* with almost free view to all sides of the horizon, and the
flat roof or terrace above the same. Both in the room and on the
terrace instruments are placed for the observations recorded on the four
pages (2 to 5), of each monthly number of the Report. These observa-
tions comprise four regular observations daily on the barometer, ther-
mometer, hygrometer, and other instruments, giving the pressure, tem-
perature, humidity, cloudiness, cloudform, direction. and force of the
wind, and the rainfall. Also three daily observations of the ozone of the
air, ind two daily observations of the noon and maximum insolation,
that is, the temperature indicated by a thermometer, the blackened
bulb of which is inclosed in a vacuum tube and freely exposed to the
sun. The maximum and minimum thermometers are also observed
daily. Whenever possible the sun's disk is carefully examined for
sun-spots by means of a telescope belonging to the laberatory of the
State University and used for this purpose at this institution, except
during vacation, when these observations are also actually made at the
Central Station. In addition, all notable changes and meteorological
phenomena are observed and recorded.

+ A more complete meteorological and physical observatory should be
possessed by a great State like Towa, best in connection with its State
University, so that still more complete observations could be made
under unchanging conditions on the atmospheric and physical con-
stants of the State. A full set of self-registering instruments should

* The corresponding room on the second floor serves largely for urpo:
the ses of Cen
sud contains the file of Station Reports and publications. 5 3 b
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complete the observations made by the observers maintained at such
an institution. In this manner, data would be obtained, more com-
plete and extensive than can be obtained by any one person at even the
greatest sacrifice of time and means; and, the installation of the in-
struments being maintained unchanged for centuries, a true history of
the change of climate, if any, would be obtained. Until the State
shall generally feel the need of such an institution,* the small observ-
atory which now constitutes the Central Station will have to suffice,
at least so long as I may be able to maintain the same and to carry on
the very full series of observations enumerated above.

In addition to my own observations referred to, a series of observa-
tions is being made by my daughter, exactly like those made through-
out the State at the ordinary Weather Stations of the Service. By
this means it will be possible in a near future to determine the small
corrections which the ordinary temperature observations may be sub-
ject to, provided the exposure of the thermometers and the individual
corrections of these latter, shall have been determined during the per-
sonal inspection of the Station by the director.

Finally, to cheaply provide the observers with thermometers and
barometers, a few of such instruments are constantly being compared
with the standard instruments at the Central Station, and afterwards
furnished to such of the observers as desire to procure them, upon
refunding the maker’s wholesale price—the cost of transportation
being borne by the service, and comparison and table of corrections
being made free of charge by me. In this manner, the observations
of temperature and pressare become quite reliable, though it would be
desirable for the State to furnish, say twenty qualified observers, prop-
erly distributed over the State, with first-class standard instruments to
remain the property of the Service.

One of the more important duties performed at the Central Station,
is the hoisting of

WEATHER-FLAGS,

indicating, with a high degree of probability, the approaching condi-
tion of the weather. These flags are nine in number, of three colors,
and three different forms of each color. The red colored flag indicates
a high barometer for the season, the blue flag signals a low barometer,
while the ordinary or average height of the barometer is represented by

* The constinction of such an institution was recommended by me In my report to the president
of the University, six years ago,
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a white flag. The change of the barometer is signaled by the form of
the flag. A streamer, or pointed long flag indicates that the barom-
eter is rigsing; a cut-out flag or guidon, shows that the barometer is
JSalling, while a stationery barometer is represented by a square flag.
The motion and direction of the flag signal also indicates the force
and the direction of the wind, while the state of the sky is visible to
all. But the condition of the barometer, as to hight and change, the
direction and force of the wind, and the condition of the sky consti-
tute the three elements which generally determine the condition of
the coming weather according to simple rules. When hoisted by ex-
perienced observers, familiar with the normal conditions of the weather
and the normal course of the barometer in their locality, and when
proper reguard is taken by these observers of other signs of the weather,
especially of the condition of the sky at sunset, humidity of the air,
coron, and halos, the observer will but rarely fail promptly to recog-
nize the coming high or low barometer, and thus his signal flags will
prove of great utility at his station. If by additional means a few tel-
egrams can be transmitted to and from stations, a still higher degree
of reliability can be obtained.
In this connection a few general facts should not be lost sight of :

First. Great and extensive disturbances of the atmosphere, that is,
extensive storms, never will be missed by this system of signaling,
and smaller, though locally quite intense, storms will in no other way
be indicated.

Second. The inferences drawn from the flag hoisted by the simple
rules given, are fully as definite as any probability yet furnished any-
where, and have the merit of applying to the locality of the observer
in particular, and not to an indefinite place somewhere within a terri-
tory equal to several states. While this constitutes a decided advan-
tage in favor of this system of local flag signals, it is unfortunately
true that people generally make much higher demands of the local
prognostication than of the much more easily made indications for a
great territory.

Third. 1t is of supreme importance that our people should learn
to help themselves, and not vainly rely upon a distant power which
even at best cannot reach them until too late. Weather telegrams are
of greatest possible value, but only as aids to properly organized-local
work. We should aim to so simplify and systematize this work that
every community can secure the advantages of a local signal sufficient

1880. ] FIRST BIENNIAL REPORT. 23

to enable every intelligent person to obtain a fair probability of the
coming weather. In fact, any isolated farmer may, by making him-
self sufficiently familiar with this work, and regularly observing a
barometer, and wind, and sky, obtain a better indication of the coming
weather than could be telegraphed to him from any far distant place.

As it is advisable to transmit daily some definite instant of time by
the telegraph, so it is also very useful to transmit certain meteoralogi-
cal data in this manner, daily, if the means are available; but as it
would be very foolish to throw away sun-dial and watch, and to rely
on the time being constantly transmitted, so it is equally unwise to
neglect the local indications of the barometer, the sky, the wind, and
the old and popular signs of sunset, and rely on any distant power to
indicate, darkly and in ambiguous, partly contradictory terms, that
which we might read with much greater clearness and certainty in the
sky, the wind, and the pressure of the air as measured by the barometer.

A faithful record is kept of all signals hoisted at the Central Station.
Nearly every storm has been indicated thus far in a reasonable time in
advance by the corresponding flag signal.

As soon as we shall have ‘more numerous barometers throughont
the state, and observers capable-not only of reading the hight, but
also to understand this reading of the barometer, such weather signals
will become more and more numerous througheut our state, and be
useful both in giving timely warning and in again causing the people
to look into and read the sky.

For further details on this subject I beg leave to refer to the circu-
lars on Flag Signals issued on June 25th and July 5th, and to the
proper divisions of the final Weather Reports.

CENTRAL OFFICE.

In addition to the different kinds of work carried on at the Central
Station of observation, there yet remains a large amount of office-work
proper to be done to carry on this service. This office-work consists in
the preparation and distribution of directions for observers, the reduc-
tion, tabulation, mapping, and general study of the station reports for
the purposes of permanent record and publication, the printing and pub-
lication of blanks, bulletins and reports, the extensive mailing of cir-
culars and publications, and the general correspondence.

The means at the disposal being mainly used for material, printing,
and postage, but little remains for clerical help. Still, the general

—
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mailing, inclnding the numbering of station blanks prior to their
mailing, the copying of reports for publication, and the office printing
of blanks, circular letters and bulletins, has been done by the elerical
help at my disposal.

An idea of the amount of work included under these heads may be
obtained from the following data, taken from the records:

Muailing—During the ten months from March to December, 1878,
there were mailed 397 letters, and 5,519 parcels of printed matter,
many of which latter parcels required considerable work in marking,
collecting, and folding. The total amount of postage on these letters
and parcels. including the stamps on the envelops sen to the observ-
ers for the mailing of their reports, was $172.47. In the same manner,
during the first nine months of 1879, from J anuary to September in-
clusive, 253 letters have been mailed, and 4.981 parcels of printed mat-
ter; total postage sent, $113.67. Adding hereto for January and
February, 1878, the corresponding figures, we obtain for the twenty-
one months from January, 1878, to September, 1879, the total of 703
letters, 11,500 parcels of printed matter of all kinds, carrying $311.14
of postage.

Office-Printing.—During the year 1878, this work has been very
great. Since the temporary change in postage for electric-pen work,
taking effect January, 1879, much less work of this kind has been
done. After the restoration of the former rate of postage on this
matter, the work having partly changed in the meanwhile, and the
time being all required for work on the report now begun, the work

 of office-printing by electric-pen and duplicating-press was not re-

sumed on so extensive a scale; thereby the expense for paper has
diminished, but larger bills for printing have taken its place. Even
now, however, a very considerable amount of office-printing proper
continues to be done, becanse the printing of the many blank forms
of different kinds would be too expensive for the means of the service.
No specified record of office-printing having been kept in 1879, T sub-
join merely the list for 1878:

Total number of stencils made ...........ooveeesninnn.. .. 166
Total number of copies printed from these stencils. . . ...... 44,502
Average number of stencils per month..................... 13
Average number of copies printed per month .............. 3,700
Average edition of each steneil, about. ..................... 300

— e
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Each of these stencils is large quarto, and each printed sheet nine
by twelve inches. Quite a number of these stencils are maps, and
thirty-six are as many different forms of blanks, of which 10,578 copies
were printed. Any one familiar with the cost of printing, by ordinary
means, blank forms with rules running both vertically and horizon-
tally, thus requiring double justification, will readily appreciate the
great saving accomplished by making the thirty-six forms by means of
the electric pen and duplicating press. All forms of which not a very
large edition is required, continue to be printed in this manner at the
office.

The aid rendered in copying station reports for publication, proof
reading, revision of observations at the Central Station, and the taking
of these observations during my absence, is clerical work which it is
impossible to represent by numbers. The drawing of maps, the writing
of stencils with the clectric pen, and the writing of letters and the
study and summarizing of reports from the stations, as well as the
writing of the bulletin and reports, has of necessity devolved entireiy
upon myself. The item of letter-writing has been especially laborious;
five hundred and ninety-eight pages quarto in the copy-books testify
to this. The other oftice-work done by me in behalf of this service is
already indicated in the first sections of this report, and to a small
extent also represented by the quarto volume of Bulletins, and the
octave volume of Reports of the service issued during this biennium.
The filing-cases, containing the unpublished material nearly ready for
the printer, should also be considered in this connection.

The extent of the data to be studied in preparing these reports may
perhaps best be appreciated by the fact that during the four years, over
four thousand monthly reports have been received and are systematic-
ally filed in this office. Each monthly report contains the observa-
tions for at least thirty days, making 120,000 days of observation, and
at least 240,000 full observations from the different parts of our State.
These figures also demonstrate the fact that the service is accnmulating
a very notable material of observations for future research.

MAGNETIC SURVEY.

By means of instruments furnished by the Coast Survey Office at
Washington, a preliminary magnetic survey of Towa has been made
by me, mainly during the months of July and August, 1878. The
determination of the declination (commonly called the magnetic vari-

4
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ation) and horizontal intensity has been made at twelve stations,
namely: Towa City, Fairfield, Afton, Council Bluffs, Sioux City, Fort
Dodge, Waterloo, Dubuque, Clermont, MeGregor, and Decorah, in
lowa, and at Madison, Wisconsin. The last station was selected in
order to connect this work with the observations made by the Coast
Survey at their permanent magnetic station and underground magnetic
observatory in the campus of the of the State University of Wiscon-
sin.

The most important results of this survey are published in the third
map of the first plate of the Report for 1878, giving the lines of equal
declination. A more complete synopsis of the result was presented at
the meeting of the lowa Academy of Sciences, held at Grinnell, in
September, 1878, The most noteworthy fact referred to is the appar-
ent influence of the drainage and river system on the course and dis-
tance of these lines. A like influence I detected in the results for
north-eagtern Missouri, sent me last winter by Professor Nipher of St.
Louis. His observations of this season have established the very great
effect of the eastern course of the Missouri river on the magnetic
declination, which effect I had indicated to him as highly probable on
the strength of my own field-work in lowa, and from my general
theory of the origin of the earth's magnetic foree.

CONCLUSION.

In conclusion it is my pleasant duty to thank the State officers for
friendly co-operation on many an occasion; the volunteer observers
and their associates for the very extended and often laborious work
they have carefully and faithfully done; the press of the state for ex-
tensively republishing the monthly Press Bulletin; the crop reporters
for enabling us to trace the effect of rain and sunshine on the devel-
opment of the crops; railroad officers, for diminishing the cost of in-
spection of stations and the magnetic survey: and all others who in
any way may have helped the work of this young service.

If the work is less complete than might be desired it is not on ac-
count of lack of energy or labor on my part. While probably seeing
the shortcomings and imperfections more clearly than any one else,
and regretting their existence, still T am conscious that all has been
done that was possible under the circumatances. The time that should
have been devoted to rest and recreation has been freely given to the
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work of this service; even my researches on various special subjects of
physical science have been discontinued to find time to perform the
work required for the service. . ;

In the establishment of the Weather Service, our State 1s the first
in the Union. The work and publications of this service havg added
to the credit of our state abroad. That the work of this service may
prove increasingly useful is my earnest endeavor; and that it may con-
tinue to be kindly received at home is my hope.
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APPROPRIATION.

The appropriation made in section 4 of the act establishing the Towa
Weather service has been drawn and expended, as shown below by list
of warrants, classified synopsis of expenditures, and complete list of
individual vouchers sent to the Auditor of State.

I. STATE WARRANTS RECEIVED.

DATE. | NO. OF VOUOHERS IN RETURN FOR WARRANT ISSUED. | AMOUNT.

1878,
April 28/Vouchers 1to 7, inclusive .........coovuvnnns enaiwrer sl SARED
July 30| Vouchers 8 to 25, inclusive ..... ey 214 38
Octxs.s'm 12/ V'ouchers 26 to 49, INCIUBIYE . csissonrinasens snsnsssnss 270 58
Jan. 24 Youchers 50 to 62, INCIUSIVE ««uiveiiis suniatneis nnin 253 80
April 22/Vouchers 63 to 78, inclusive ....... 219 41
Jul 2 Vouchers 79 to 103, inclusive . ..... A 206 08
Sep! 20 Vouchers 104 to 118, inclusive 228 20
s B e S SR ....I8 1151 40

II. SYNOPSIS OF EXPENDITURES.

- Postage: 15900 stamps, and 8500 cards* ... .8 320 00
Publicationx blanks g.;xd O 25 ey s vesess 08478
Inspection, including magnetic survey. 137 22
0 P e S5k w0 S v Lo SR e T P e e . 420 00
All other expenditures .......... b oue T TR R P 239 40

i1 U O iy i A L i e e e Aty o) $ 1751 40

* This inoludes, of the : & 1
A mk course, the stamps on stamped envelops, and the cards, sent to observers for
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.' LIST OF VOUCHERS—CONTINUED. i
et
DATE. 8
| ; : oy OBJECT. Z |AMoUNT.
July 18R, A, e T
y 15R. A. McChesney ............. e e e ne s 3 o s A A
.}gg g}v Rodgem e L s G A PEger?mlmks ................................ I g(]) $ p ;::
........................................................... :‘ ;.)
g:}y {g%ﬁim’%’”’g‘m ggokpapge;' ..................................... ;ﬁ 1;2 2F:
¥ N e e ey T
July  19{Allin, Wilson & Smith . .......o0veonveorneornrnins gl;lfll:‘f}(l)i’r:] ;\g};:ltll chg.lxl)r ‘zmd June ... ... 34 6000 2
July 24!Sheets, GeSberg & Co ... .ovevenneiereurinrennnacas Drawing boards, etc bl s i - 1L o e
TR T R b RGN S S < (R
July 24.Joel Lightner.... o AR - - SO 38 19048
July oA MoChesney 111111 Expressage, tent to Cleriont 1.1 111111111111} s =
Auiust 01 P, Clarksan. s o 111112111111, 111 11| Printing 1000 rporis, 8711117111111 o 2% B
ugust 7 A R R S R T e O 1
ﬁ:g&:t gg gngelg Stﬁhes RN <058 & s awinnn athin o & 0 mlormd 'll‘zgr?tsft:%%l&}ﬁ'uﬁi """"""""""""""""" 13 e 33 :
R b S TR N T A S AN “ ¢ . ‘v. .......................... . : - J
el e A 'gz::el, T T D RSO 4| 5083 52
Ruguat 3 Owen, B30 1L R - i e Bl 200 2
et 4 Hlions,_ 2L Travel, Q18 miles, 9 Aays . ..cooereorreioeror| 41 3065 8
Oct. lB.'Owen,P.'M....'...'.'.::'...“ ”:-‘::::::..I‘];‘l;c;igl;::nbooksfromDesMomes ............... 48 48T
Oct. 3B Owen B M ... 0100 SRS e DY 50 - 500
&g‘ g'mei(lieg.mk ........................ %nvelol PINLING PAPET. ..vvvvvsvnrnsennnennnss| 51 2932
Ock 30 Geo T B, Gigago. 11111111 11111111111 ating press,paper 1111111111111 111 3 2280
Qct. 28 Keuffei & Esser, R R e T L N A NN 3 16
ov. cem e A R A G G ey e S D
e K TR T 3 1000
ov. 12 B R (T N i Tt pinant 60 WashIngton . . .. =
NV oA merioan press Go 111111 1111111111 preage o Chieao o] B 8 2
Nov. 29B.Owen, P.M...ccociviriennnnnn. T FA R 1000 stam BEMPY cEmardononbiigis sy gt = 38 .
................................................... i) 20 00 2
e — —
2/G. I-Iin.richs, B o S Swnni s e s SR alee ...|Clerk hire, July, August, September, and October | 60 80 00 é
SCnlver, Palge.Hoyne & Co., Ohicago ......... s ered FIINZ-CABOB. « o veosnsseroransrnonssrnssrsnnssanaes 61 1440 &
an& ......................... 500 STAMPS. ¢ cvvneeevsrecnnissanaranssoisvsinnsns 62 1500
24 Keuﬁel Esser, New B b e T P RTIATEIOTINE b6 s <ns b diwasss s sawed8asosssounmpns 63 30 00
........................................ Petty EXPONSeS. .. o oovvrvrevssrnecinneenninnses| 64 270
D T R I (S Rubber DUMDEIS. - « <o «eoneirrrasusosarineinans 65 3 20
B OWER, Bo- ooy i nonsanesvvoissone vonbasmomsnness 100 SEAIMPS. . v ouvoverunrnnsnressuernnniensines 66 10 00
Mrs. BRI o s tovis = - o o 5 554 S miabiatt,casiecn .. .|Stationery. envelopes ... .....ce.ioveniiiieinianas 67 10 56
T S R I N Paper and binding. .......c..oooiiiiiiiiias 68 33 70
1 United States EXpress Co.......ccovnerniuncasnnas 3 parcels t0 ODSEIVETS .........ooveeeinmrninn 60 T
T T T O R R Tl Printing bulleting ...........cooiiiea. 70 600 iy
Towa City T L R T vveuen..|Printing blanks and eireulars...........ooiens 71 950 =
BOOWOR B M. oceiievevnoienravoncssarsammagosnny 800 SEAINDS. . .o cvocevvensserass ooreusnnsieminans 72 500 B
B FNECHS, FX. - s s cnoine soonoensuaosamrsise e 'Clerk hire—November, December, January ...... 73 60 00 =
.......................... AR S PN e N % R 500 @
. Lorsch & C0., New YOrK. ..vecucecneses BATOIMIEYET - - -« -« oo cnvsenseraneos cnntssne anasns 5 3000 &=
: y & Co., New York....... OB L I =0 b oot o s b woaio s opniel oo iw o B 05 oo oie 76 Hhoo 2
April BRNERLE. M. o ovonnns wnsss ipsoiiosiv s mmin sosias aivq 500 SEAMIPS. - v ccnneieeresssasssssssransnnanoans T 500 Z
April LT R IR e S RN Petty eXPeNSeS. .. .« coovnenononneis tancieraeanns 8 300 5
April B OO, P. M. . .vcciseasorinnnvmesenssosshoses B00 BEATIIPS.  +ec < cvneensssnnnesbonsiaassrenos oo 79 500 &
April United St.ates Exptess B0 xie ..|Theodolite to Washington ......cocoeiceriacenien. 80 280
April BOwen, P. M............... 1000 CRYAS -« evvorsrencnssionsscannsnssinnonnass 81 1000 =
April 206|W. Hohenschnh ............. .13 aSSOTting Cases. . ......ccoveiiiiiiiiiiiiiiiiian, 82 00 &
April 281 P.Imish .........cocvnnenenn PHDENG. - - <« ocaneenvoncgasssancrsrsnssrnaorions 83 47 =
April 28/B.Owen, P. M............. 1000 BARAS - .oox~  <sdineas P B ik Pl a2 84 1000 =
May 5 ted States Express Co JT0 Washington ... ..c.oovevirarsesceonasinnnneecs 85 100
May B ORen, P M. ..o nannne 00 BUREADIE . o~ -+« - - 5o o550 050055 swmuvsssssnanssass 86 15 00
May IO PIEBN ...cvoaeerecnncnane Printing ... ..ocoocovieianien connse o, o it NTI 3 00
May e RTINS JT . oo 2o e .|IClerk hire—February, March, April.............. | 88| 60 Of
May  12|Western Union Telegraph Co .|Telegram to Sioux City ... ...oooemermeriiiceean. 80 2 56
May 14{lowa City Republican...... APEDRE ..o vovos civveiniintn praiieniiiinans 00; 2 00
May 14F.E. Vi_pher St. Louis. ... PrisSmAatic COMPASS. <.« o ovmevenrinnatononioaneians 91| 18 00
May 21|G. Hinriehs................ IPravel—to Emmet and return . .......oooeeiienan 92 23 00
May 24/Mills & Oo.. Des Moines. . ... APrINting MAPS. . cvreevseesrsrreronscarsmrecnans 93 14 00
May  24/Clarkson Bros., Des Moines. .. ’ APYIDBING o as sconsesnuesanascasis snsoarnasnse o 94 9 00
June  2ZMrs. J. G Fink .oooinnii Paper, and rubber SEAmMps. .. .. cooooiiieiiiies e 05| e
! —




- |
= | AMOUNT.
L . L
|
968 17 60
07| 5 00
08| 1500
99/ 9090 C
Jwol so0 =
101 42 >
102/ 1000 g
................................... 103 240 o
uly A s SRR R T O S S 104/ 500 B
July R T T, Rt d e PO et i I L T RS S N 105 »2% =
July  23/Culver, Hoyne & Co., Chicag0 - -+ «v v ccvvnrnas T e R R 106 1350 3
A U AT e S e e R IR 2 e vciaand s rnnaa st e e as ons | 107 500 =
A t 9 n, S BIIBIAB . s ivincvi i soimm mmnie s o o R O R 108 1026 o
s T ) T TR R R S e S A T B D R S 109 Soo =
August 12| Phe T T T s T e PHOLO-BIOREROLYDOS . i - o srnaasvaciosreninnsasran 110 2865 2
August 22/ B. Westermann & Co., New York.......cooovuennn. hsler Witterung zu Dresden ................. 111 38 <
August 25(B. Owen, P. M.... .. 0 TR TR T R S P TRS 112 500 - &
Se 8|G. Hinrichs, Jr....... o AR AT R Clerk hire—May, June, July and August......... 113 80 00 -
Sept. IO L R SR R LT e R 114 5 00
Sept. J. P.Irish........ . somnens T PR B e s nia s wiain o3 3,45 5 ke 6 m s bn s Axn 115 10 00
Sept.  19/Mills & C0., Des MOINES. . s v envrenivensvsaseonnsons L R 116 28 20
Bept. 23IMys. J.G-FiDK -..0ccu0nve cvivne e s SN 8 4 i 55 5 5 m UL e e e 117 14 70
LTI AR R S NS S PN S S T e P S N KR N 118‘_ 4 85
T e AT IR 9., 11 i L Tt s e T b $ 1751 40
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