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List of voluntary observers of the Signal Service, ete.—Coutinued.

P E Blumer
Moss P'fint Miss
J B Allen
Macon Miss
W H Snow
Natchez Miss
5 ] Russell
Ukolona Miss
W H Hill

Palo Alto Aliss
Dr C W Holton
Pontotoc Miss
Dr ] A Mead
Pearlington Miss
£ A Carson
Port Gibson Miss
Dr J W Stevens
Kienzi Miss
J N Teunison
Summit Miss
Prof K B Fulton
University Miss
A | Sanderson

Vaiden Miss
A Erkson
Water Valley Miss
W 5 Davis

Waynesborough Miss
Prof ] Keeves
Washington Miss
W s Coleman
West Point Miss
H C Goosey
Yazoo Uit
Missonri.
L T Theilmann
Appleton City Mo
L Benecke
Brunawick Mo
Iir A M McKengzie
Centreville Mo

CFDla
(‘.yrai Mo
Levi Ch ubEuck
Columbia Mo
Sgr A L McHKae
Columbia Mo
Hev Fr Paul
Conception Mo
Dr | G Keaser
Carthage Mo
A Kenisch
Excelsior Springs Ma
Prof T Herry Smith
Fayette Mo
W W Vermillion
Frankford Mo
Frof C W Pritchett
Glasgow Mo
E K Graham
Grand Pass Mo
H L Hixson
Hannibal Mo
Prof C C Swafford
Harris Mo
A ] Sharpe
Harrisonville Mo
Chas Maushund

Hermann Mo
LY Thiatlaw =

Miss

1T

Prof W A Buckner
Mevada Mo
Max Eimbreck
New Haven Mo
Henry Bruihl
Uak Ridge Mo
Wm Kaucher
Uregon Mo
BCY Hrown
Uzark Mo
Silas C Turnbo
Protem Mo
Wm Hirons
Princeton Mo

Dr J K Mudd
5t Charles Mo
L C Saeger
5t Charles Mo
Post Supgeon
] n Barracks

Saint Louis Mo
Frof F E Nipher
Washington University
Saint Louis Mo
C G Taylor
Sedalia Mo
I 5 Chandler
Shelbina Mo
E A Pinnell
Steelville Mo
G L Osborne
Warrensburgh Mo
Prof J H Frick
Warrenton Mo
Capt Wm Hughes
Willow Springs Mo
J K Dudley
Wither's Mill Mo
Montana.
Post Surgeon
Fort Assinniboine Mont
Post Surgeon
Fort Custer Mont
Past Surgeon
Fort Keogh Mont
Post Surgeon
Fort Maginnis Mont
Post Surgeon
Fort Missoula Mont
Post Surgeon
Fort Poplar River Mont
Post Surgeun
Fort Shaw Mont
I H Ray
Glendive Mont
| Wm Gaddis
| Fort Logan Mont
R € Clendenin
Martinsdale Mont
IDr ] E Jenkins
i Blackfeet Agency)
Piegon Mont
Graham
Powderville Mont
Sarah E Sheldon
Sheldon Mont
Eugene Stark
Virginia City Mont
Nebraska.

" v add

M

Chas Seltz
Lye Soto Nebr
E B Taylor
Dlavid City Mebr
Lr I Humphrey
Fairbury Nebr
Fost Surgeon
Fort Niohrara Nebr
Post Surgeon
Fort Umaha Nebr
Post Surgeon
Fort Robinson Nebr
Post Surgeon
Fort Sidney Nebr
Rebt Clegg
Falls City Nebr
P B Gailord
Fairfield Nebr
Isaac E Heaton
Fremont MNebr
WA Harshl:argar
Frank!in Nebr
G W Talbot
(srant Mebr
J B Moore
(srand Island Nebr
G S Truman :
(renoa Nebr
John P Finley
Gering Nebr
Wm Waterman
Hay Springs Nebr
G D Carrington
owe MNelr
Mres M G Erickson
Kennedy Nebr
¥ Henderson Jr
Kimball Nebr
University of Nebraska
Lincoln Nebr

. J M Tipton

Lexington Nebr
John Ellis {Marquette)
Central City Nebr
J Hull
Minden Nebr *
L S Trefun
Mullen Nebr
E W Black
North Loup Nebr
] B Parmalee
Mhebraska City Nebr
G 5 Clingman
(rakdale Nebr
C Shieldstream
I*almer MNebr
E Smith
KRavenna Nebr
A B Hollenheck
Saronville Nebr
' W Risser
Syracuse Nehr
] S Spoener
Sargent Nebr
W L Dunlap
Tecumseh Mebr
Ir A B Nesbit
Tekamah Nebr
J L Truman

Th"aas ITZEE B  alee

Cpl H E Wilkinson
Carson Uity Newv
W T Crane {Uranes’ Ranch)
Elko Nev
W H Shockley
Candelaria Nev
Jackey & Drouillard
Cedarville Nev
I} Fowler
Downeyville Nev
JF {.ZuEid
iy Nev
C H Sproule
Elko Nev
MM Ley
Eureka Nev
P W Davis
El Dorade Canyon Nev
G W Dungan
Genoa Nev
H H Kobinson
(zold Mountain Nev
Miss Mary Estabrook (Hot
Springs) White Plains Nev
.r‘!.gtnl CPHE
Humboldt Nev
Geo Garrison
Hawthorne Nevy
J A Feraro
Mill City New
N F Daooley
Pioche Nev
Agent CPR R
FPalisade Nev
Wm Oothout
Palmetto Nev
W S Devoe (Agl Ex Sta'n)

Keno Nev
1Y Honnelli
Hioville Nev

W B Lawler

Kuby Hill Nev
L Allen

St Clair Ney

T T Keay

Sodaville Nev
Frof M 1) Bowen
Tuscarora Nev
K Carter
Verdi Nev
Mark Averill
Virginia City Nev
W Harton
White Kiver MNev
H White (Younts Ranch
Newv) via Daggett Cal

New Hampshire.

F W Palmer

Antrim N H
O F Cole

Herlin Falls N H

) A Hridges

Herlin Mills N H
W L. Foster

Concord N H
Miss A E Pierce

Chesterfield N H
N A Briggs

Tl T "ambashisess A LY




List of mlumry observers of the Slgm-l Hurﬂm, ate. —Gcrnlinued

A ] Sharp
Harrisonville Mo
Chas Maushund

& Hermann Mo
W H Delano
Ironton Mo
5 J Spurgeon
Kansas City Mo
F 1 Chubbuck

r Kidder Mo
rof ] K Hall

12 Lamar Mo
g‘blu

z Lamonte Mo

r;" T

Wright
Lebanon Mo
J R Eaten
Liberty Mo
F Kin
124 arshfield Mo
Mrs M E Sydenstricker
New Frankford Mo
ax Eimbeck
New Haven Mo
Henry Bruihl
Uak Kidge Mo
Wm Kaucher
Uregon Mo
BCY Brown
Dzark Mo
]E;V H;mun ”
1z ickerin o
W A McDowell -2

12 Platt Kiver Mo
.‘il.lj:t [

Turnboe
FProtem Mo
C U Owen
12345 FProtem Mo
Wm Hirons
Princeton Mo
C B Armstr
133 Sarmit Me
Dr ] B Mudd
St Charjes Mo
L C Saeger
;,56 St Charles Mo
ost Surgeon
Jelferson Barracks
Saint Louia Mo
Prof F E Nipher
Washington University
Saint Louls Mo
C G Taylor
Sedalia Mo
1 5 Chandler
Shelbina Mo
E A Finnell
Steelville Mo
W Gilbert
1246 Thayer Mo
Proi G L. Usborne
?} Warrensburgh Mo
raf ] H Frick
Warrenaton Mo
Capt Wm Hughes
Willow Springs Mo
G W Gogdlett
1234 Windsor Mo
I K Dadie
Wither's Mill Mo

Hnnfl-nna.
B W Ko
1HtIT3' s Lake, ldaho)
Allerdice, Mont
5 M Corsen
(kT Choteau Moat
Fast Sn:rg':nn
B Fm; Assinniboine Mont
ol o
Fl:::%n:ﬂer MDﬂI‘
Post Surgeon
Fort hugh Mont
Fost Su
Fort Maginnis Mont
Past bu.:gen-f
Fort Missoula Mant

| KL Clendenin

.]Jrc

| Dr W K Lewis
| 123

Fost Surgeon

{Camp Poplar Hiver)

Foplar Creck Agency Mont
Post Surgeon
“prt Shaw Mont

J H Ray

Glendive Mont
Wm Gaddis

Fort Logan Mont

Martinsdale Mont
Dr ] E Jeakins
(Blackieet Agency)
12 Piegon Mont
J M Graham
Powderville Mont
Sarah E Sheldon
Sheldon Mont
Eugene Stark
Virginia City Mont
C E Woodwaorth
12345 Woodworth Mont
raska.

Alliance Nebr
G Shedd
iq Ashland Nebr
‘eter Fowlie
Ansley Nebr
W C Waood
E; Bingham Nehr
Roberts
Creighton Nehr
Prof G D gﬂu:
Crete Nebr
Sgt G A Loveland
Crete Nebr
Mra L. A Wibley
Culbertson Nebr
Chas Seltz
e Soto Nebr
E B Taylor
David City Nebr
Il Hum{href

Fairbury Nebr 1

Post Surgean

Fort Niobrara Nebr
Post Surgeon

Fort Umaha Nebr
Fost Sorgeon

Fort Hobinson Nebr
Post Surgeon

Fort Sldney Nebr
Isaac E Heaton

Fremont Nebr

WA I'la:r:hlu:rg::r |

Franklin Nebr
G W Talbot
Girant Nebr
] B Moaore
{irand Island Nebr
5 Truman
Genoa Nebr
Jebn F Finley
1 Gering Nebr
Wm Waterman
Hay Springs Nebr
E:.ll:nn
Hebron Nebr
M E Kandolph
12345 Holdrege Nebr
G 1) Carrington

owe Nebr

J M Bird
12345 Imperial Nebr
Mrs M G Erickson

Kennedy Nebr
I} Henderson Jr

Kimball Nebr
University of MNebraska

Lincoln Nebr
J M Tipton
Lexington Nebr

R W Hlake

1234 Long Pine Nebr

John Ellis {Marquette ) |
Central City Nebr

J Hull
4 Minden Nebr
L 5 Trefun
‘Ili_'.s Mullen Nebr
W Hlack
North Loup Nebr
] B Parmalee
Nebraska City Nebr
G 5 Clingman
akdale Nebr
A N Morns
12345 O'Reill Nebr
E H Talbot
12345 Dugh MNebr
L shieldstream
Falmer Nebr
K P Harris
1734 I'axton Nebr
E Smith
Havenna Nebr
P W Hisser
Syracuse Nebr
] 5 Spooner
‘f Sargent Nebe
W L Drunlap
Tecumseh Nebr
Lr A 1D Neshit
12 Tekamah Nebr
CC Wrighe
12345 edford Mebr
J L Troman
West Hill Nebr
Tr\q:.t
Weeping Water Nebr
E G Bruner
West Point Nebr
] B Campbell
Weston Kebr
Mrs C W Le Bar
113 Wilcox Nebr

Nevada.
O B Vincent
Austin Nev
Agent C P R K
Bl.-u'qu.me Nev
E: Nichall
4 Helmont Nevw
Prof C W Friend
Carson City Nev
531 H E Wilkinson
Carson City Nev
W T Crane (Cranes' Kanch)
Elko New
W H Shockley
Candelaria Nev
I Fowler
Downeyville Nev
J F Cupid
2‘Eh,r New
U H Sproule
Elko MNev
MM Ley
Eureka Nev
W Davis
El Dorade Canyon Nev
G W Dungan
Genoa Nev
H H HoBinson
gl Gold Mountain Nev
lss Mary Estabrook
{Hot Springs)
White Flains Nev
Agent L PR K
Humbalde Ner
N P Dooley
Fioche Nev
Agent C FHER
Palisade Nev
Wm Uothont
1 Palmetta Nev
W S Devae (Agl Ex Sta’n)
G Heno Nev
W H Lawler
Kuby Hill Nev

T T Keay
G Sodaville Nevw

Pml‘ M D Howen
Tuscarora Nev

l C K Carter
| K‘ﬁ Verdi Nev
| Mark Averill

| & Wirginia City New

| H White (Younts Hanch

New) via Daggett Cal

New Hampshire.
F W Palmer
Antrim W H
0 F Coale
HBerlin Falls N H
| QA Bridges
Herlin Mills N H
W L Foster
Coneord N H
| N A Briggs
| East Canterbury N H
. Ag'l Experiment Station
Hanover K H
Dartmouth College Obs"y
Hanover N H
Lake Winipiseogee
Cotton and Woollen Mg Co
Lake Village N H
| W Litele
! Manchester N H
! Jackson Co
Nashua N H
| C H Webater
Mashua ¥ H
| C E Hosmer
North Sutton N H
CW C Gale
Newtom N H
] L Binford
North Conway N H
H'u: Helen M Clark
Plymouth N H

N B Waters
Stratford N H
E A Knowlton
Walpole N H
A A Higgins
West Milan N H
New Jersey.
R Roba-n NJ
Ashu
H Mlal?e
1 Allafre N ]
Frof C F Kichardson
Beverly N ]
J H Freston
Billingsport
Paulsborough N ]
H A Jordan
Hridgeton N |
| Rev W | Leggett
Helleville N J
Ur | F Leaming
Cape May CHN]J
| HY Postma
Egg Harbor City N ]
Miss A 5 Vard
Freehald N J
K N Comish
Gillette N J
MM Cook
46 Hanover & |
M Dalrymple
J5 g‘-.larbe'e‘ll N]J
L F C Price
Imlaystown N |
Geo., Fleming
unction N ]
Dir G H Larison
1 Lambertville N |
G W Hockenbary
Locktown N |
] H Eadie
Madison N |
T J Beans
Moorestown N ]
C ¥V Meyers

New Brunswick N |

Prof A Scott
MNew Hrunswick N |

| Sgt EW McGann

MNew Brunswick N |
F W HKicord
Mewark N |
C ¥V Meyera
Newton N ]
W Lake
Cicean City N J
Kev 5 W Knipe
Uceanic N |
T Keed
Princeton N J
i | H“""LE
Hea ington N l
5 Haines
Hancocaa N |
Lir W ] Chandler
South Orange N |
A D Arwood
Tenafly N |
E K Cook
Trenton N |
F 5 lJunbar
Umion N |

W T Wilson

Woodbury N
New Me
5 M Howe
Albuquergque N Mex
E A Sotherland
Chama N Mex
J M Fisk
Coolidge N Mex
Fost Surgeon
ort Bayard N Mex
Post Surgeon Fort Marcy
Santa Fe N Mex
Fost Surgeon
Fort Selden N Mex
Post Surgeon
Fort Stanton N Mex
Post Surgeon
Fort Union N Mex
Post Sargeon
Fort Wingate N Mex
] E Whitmore
Crallinas Spring N Mex
1 E Smith
H'll]shw\nush N Mex
F W Chatfield
13 Las Vegas N Mex
ichard Fohl
Las Lunas N Mex
ju’: M Vpgz
f( Nogal N Mex
H Hills {Ked Canon)
[1 Carthage N Mex
MAU
oswell N Mex
A Knell
1234 Tequesguite N Mex
New York.
F 5 Place
Alfred Centre N Y
JP Slo:um
elica N Y
ch'hard B Emkn {Ardenia)
Garrison's N Y
Dr F A Winne
T Bru:ipnr! NY
Prof W C Peckham
4ol Clason ave
Hrooklyn N Y
le Surgeon Fort Porter
Huffalo N ¥
D B Stillman
6 Brookfield N Y
Prof H Priest
Canton N Y
Thomas Manning
Carmel N Y
K Sanford Miller
Constableville N Y
G Pomeroy Keese
Cooperstown N ¥



-BJ' Allen

Macon Miss

5] Russell
Ukolona Miss

W H Hill

Falo Alto Miss
Lir © W Holioa

FPantotec Miss

[,I'rj A Mead

Pe:rliu‘hrrl Miss
A A Carsom

Fart Gibson Miss
Lir | W Stevens
Hienzi Miss
Frof B B Fulton
University Aliss
A Sanderson
Vaiden Miss
A Erikson
Waier ‘.’all:y Mins
W 5 Davis

Hru ] E Emerson
Kidder Mo

E % % Stahl

kidder Mo
Charles Patterson
Kirksville Mo
I¥'W Hughes
Laddonia Mo

! Ida L Jesalin

Langdon Mo

! Prof ] K Hull

Lamar Mo

I J 4 Slaven

Lamuonte Mo

MW Serl

Lebanon Mo

t ] K Esron

Liberty Mo

| Kobert Kuston

Wayneshorongh Miss |

Prof | Keeves
Washington Miss
W S5 Coleman
West Point Miss
H  Goosey
Yaroo Cit

M inso
Dr H W Turtle
Adrian Mo
LT Theilmanm
Appleton Uity Mo
D H Webster
Austin Ma
Newhurn & Co
Bethany Mo
J H Lawrence
Hradieyvilie Mo
L Bemnecke
Brunswick ko
Pettit & Welch
Carrollton Mu
4 E Harris
Cassville Mo
r A M McKenzie
Centreville Mo
CF Day
“raig Mo
Lewi Chubbuck
Columbia Mo
Sgt A L McHas
Columbia Mo
Hew Fr Paul
Conception Mo
Henry Miller
Concordia Mo
Wick Morgan
Dadeville Mo
W H Broaddus
Darkaville Mo
H M Wallard
Dunnegan Mo
5 Newton
Eldon Mo
A Keinisch
Excelsior Springs Mo
Prof T Berry Smith
Fayette Mo

Wm Muir
Foz Creek Mo
Frof C W Pritehett
Glasgow Mo
Miss Maud Hippey
Glenwood Mo
L M Bean
Gnrﬂamll]: Ma
€ L Hixs
I.'I:rmih:l Mo
AJ ﬁhtrp
Harrisonville Mo
Chas Maushand
Hetmann Mo
John C Halligan
Jefferaon City Mo
3 | Spuargeon
Kansas City Mo

Miami Mo
E K Graham
Marshall Mo
F King
Marshfeld Ma
Prof W A HBackner
Nevada Mo

| Mrs M K Sydenstricker

New Frankford Mo

: Max Eimbeck

New Haven Mo
Henry Braihl
trak Ridge Mo
Wm hawcher
Lllugrl:m Mo
EUY Brown
Chzark Mo
M B W Harman
E'in:k:'l:irl.g Mo
W oA Mclowell
Flatt Kiver Mo
Silas C Tarnba
Frotem Mo
O Dwen
Protem Mo

. Wm Hirons

Frinceton Mo

|
CH .ﬁrmltrm'l.;

Sarcoxie Mo
Lz | B Mudd
5t Charles Mo

lLC Saeger

5t Charles Mo
Post Surgeon
Jeferson Harracks
Saint Louis Mo
Prof F E Nipher
‘Washington University

baint Louis Mo | Post burgeon

L G Taylor
Hedalia Mo
J 5 Chandler
Shelbina Mo
E A Finnell
Steelville Mo
Frof U L Usborne
Warrensburgh Mo
Frof ] H Frick
Warrentan Ma
Capt Wm Hughes
Willow Springs Mo
G W Goodlett
Windsor Mo
J K Dudiey
Wither's Mill Mo

Montana,

B W Rock
{Henry's Lake, Idaho)
Allerdice, Mont
5 M Corsan
Choteas Mont
Fost Surgeon
Fart Assinniboine Mont
Fost Surgeon
Faort Custer Momt
Foat Sargeon
Fart

mummga«wm eta.—Continuad, v
Post Surgeon J M Bird Agent C PR R
Fort Missoula Mont _Imperial Nebr Humboldt Nev
Past Surgeon M M G Erickson N F loaley
{Camp Foplar khle;‘:l Kennedy Nebe Floche Nev
Poplar Creek Aggncy Mont | I Henderson Jr Agent CPHR K
Fost Surgeun Kimball Nebr Palisade MNev
Fort Shaw Mont , University of Nebraska Wm (othout
| JHR Lincoln Nebr | Falmetto New
1 Gieudaﬂ- Maont I M Tipton | W E Lawler
| Wm Gaddis Lexingion Nebr | Ruby Hill Nev
Faort Logan Mont H'. W Hlake |TT Keay
K € Clendenin Long Fine Nebr | Sodaville Nev
Martinsdale Mont _lr:rhn Ellis (Marquette) 5 A Jones
bir ] E Jenkins Central City Nebr | State Univers'y Keno New
[Hlackfeet Agency) | I Hull | Prof M 1) Bowen
Piegon Mont | Minden Nebr H Tuscarora Nev
T M Giraham L & Trefun | James B Gilmaore
Powderville Mont Mullen Nebr | Tylo Nev
Sarah E Sheldon E W Hlack | TR Carter
Sheldon Mont North Loup Bebr Yerdi Nev
Hug\en: Stark ] B Parmales Mark Averill
Vieginia Uity Mont Nehraska Clty Nebr Virginia City Ner
L E Woodworth | G 8B Clingman | H White {Younts Kanch
Woodwaorth Mont Dakdale Nebr 1' - l:ievb Iu;npl.h Cal
Nebrashka. A N Morris ew Hampshire.
Lr W K Lewis ! O'Nelll Nebr F W Falmer
i Alliance Nebr E H Talbot | Antrim N H
| G Shedd ! Ongh Nebr O F Cole
Ashland Nebr : C Shieldstream Berlin Falla N H
Peter Fowlie FPalmer Mebr A Bridges
Anzsley Mebr | KR P Harris Berlin Mills N H
1 & H Gale | I'axton MNebr W L Foster
| Hassett Nebr | E Smith Concord W H
W U Wood | Havenna Nebr N A Briggs
Himgham Neby | P W Risser Enst Canterbusy N H
G Hoberts Syracuse Nebr Ag'l Experiment Station
Ureighton Nebr _f 5 Epuuuer Hamover N H
Prof {3 1) Hwemr H:.Igzm Nebhr Dartmounth L'nl'l.:gn: Uhﬂ.'r
Urete Nebr W L Danlap Hamover N H
L E Chadsey Tecamseh Nebr Lake Winipiseogee
| Crete Nebr e A 1) Meshit Cotton and Waollen M'f'g Ca
Syt G A Loveland Tekamahk Mehr Lake "i":lla.s:f-l' H
Crete Nebr CC Wrighs Charles Naorse
M’u L A Wibley edford Nebr Littleton N H
Culbertson Nebr | ]| L Truman W Little
| Chas Seltz West Hill Nebr Manchester N H
1}e Soto Nehr (3 Treat Jackson Co
F. B Taylor Weeping Water Nebs Nashua N H
Travid Cliy Nebr E G Bruner C H Webster
| "r\' Ward West Poine Nelir Nashua N H
1 Elwood Nebr ] K Camphell C E Hoamer
| br T Homphrey Weston Nehr North Sutton N H
Fairbury. Nebr Mrs C W Lt Har W U Gale
| Post Surgeon Wileon Nebr Newton W H
Fort Niolrara Nebr Nevada. I L Binford
Post E‘u:rg:vun 0 B Vincent North L'n:mlln:r NH
Fort (hmaha Nebr | Austin Nev | Miss Helen M Clark
Agemt C P R K | Plymouth N H
Faort Kobinson MNebr | Beowawe Mev | N B Waters
Post Surg!nu - 3 Nicholl Stratford N H
Fort Sidney Nebr Helmaont Nev E A Enowlton
Isaae E Heaton | Peod © W Friend Walpale N H
Fremont Xebr Carsan Uity New A A Higgins
J N Bennett | Esl H E Wilkinson est Milan N H
Franklin Nehr | Carson City Nev New Jerney.
W L Rutledge W T Crane R Kosa
Grant Nebr | (Cranes' Kanch) Asbuary N |
J B Moore | Elko Nev | H Allaire
Grand Island Nebr WH Slmci:!e;r Allaire N I
G 8 Traman Candelaria Nev Prof C F Richardson
Genoa Nebr | I¥ Fowler : Bewerly N |
B B Spear Downeyville Mev J H Freaton (Hillingsport)
Geneva Nebr ] F Cupid FPaulsborough N J
John P Finley Ely Nev H A Jordan
Gering Nebr C H Sproule B‘nd{:tnn LB
J T Fleming Elka MNev Kev W J Leg
Harvard Nebr P W Davis Ht t-r|1|.e ]
) F Hartwell El Dorade Canyon Kev Dr | F Leaming
Hastings Nebr G W Dungan Cape May CH N |
Wm Waterman Genoa Nev H ¥ Fostma
Hay Springs Nebr H H HRobinson EfngHirh}r City N ]
Dr C Easton Gold Mountain New Miss S Yard
Hebron Nehr C F Mengel Freehold N |
M E Randolph Hawthorne MNev., K N Caormish
Holdrege Nebr L Merrill Gillette N |
G 1 Carrington {Haot Springs) MM Cook
Howe MNehr White Plains Nev Hanover N j

Leagh Mont




List of volunfary observers of the Signal Service, efo.—UContinned.

Chas Maushund
Hermann Mo
Jobn C Halligan
Jefierson City Mo

5 ] Spuargeon

Kansas City Mo
Mrs | E Emerson

Kidder Ma

55 Stahl

Kidder Mo
Charles Patterson
Kirksville Mo
LW Hughes
Laddonia Mo
Ida L Joslin
Langdon Mo
Frof J K Hull
Lamar Mo
15 Slaven
Lia Monte Mo
MW Serl
Lebanon Mo
J R Eaton
Liberty Mo
E R Graham
Marshall) Grand Pass Mo
H Black
Marshall Mo
ing
Marshfield Mo
Robert Ruxton
Miami Mo
J F Llewellyn
Mezico Mo
Mrs M E Sydenstricker
New Frankford Mo
Max Eimbeck
MNew Haven Ma
Henry Bruihl
Uak Ridge Mo
Wm Kaocher
Uregon Mo
M B W Harman
Pickering Mo
W A McDawell
Platt River Mo
Silas C Turnbao
Frotem Mo
Wm Hirons
Princeton Mo
C B Armatrong

FEK

Sarcoxie Mo
Dr J R Mudd
5t Charles Mo
L C Saeger
5t Charles Mo
Post Surgeon

Jefferson Barracks
Saint Louis Mo
Frof F E Nipher
Washington University
Saint Louis Mo
C G Taylor
Sedalia Mo
J 5 Chandler
Shelbina Mo
E A Pinnell
Steelville Mo
Prof Geo L Usborne
Warrensburg Mo
Prof J H Frick
Warrenton Mo
Capt Wm Hughes
Willow Springa Mo

G W Goodlett
Windaor Mo
J R Dudley
Wither's Mill Mo
Montana.
E W Kock

(Henry's Lake Idaho)
Allerdice Mont
5 M Coraon

Choteau Mont
Post Surgeon
Fort Assianiboine Mont

FPoat Surgeon
Fort Custer Mont
Post Surgeon

Fort Keogh Mont
Post Surgeon
Fort Missoula Mont

Post Surgeon
{Camp Poplar River
Poplar Creek Agency
‘Wm Gaddis
Fort Logan Mont
Fost Surgeun
Fort Shaw Mont
] H Bay
Glendive Mont
C A Wood
Horr Mont
R C Clendenin
Martinsdale Mont
Dr ] E Jenkins
(Blackfeet Agency)
Piegan Maont

ont

] M Graham
Powderville Mont
Eugene Stark
Virginia City Moni

: C E Woodworth

Woodworth Mont
Nebrasks,
Lir W R Lewis
Alliance Nebr
G Shedd
Ashland Nebr.
Peter Fowlie
Ansley Nehr
A H Gale
Bassett Nebr
G Roberts
L'.rti;htuu. MNebr
Prof G D Swezey
Crete Nebr
C E Chadaey
Crete Nebr
Sgt G A Loveland
Crete Nebr

| Mrs L. A Wibley

Culbertson Nebr
Chas Seltz
Die Sotoe Nebr
E B Tayler
Drawid City Nelr
% T Humphrey
Fairbury Nebr
P B Gailord
Fairfield Nebr
Post Surgeon
Fort Niobrara Nebr
FPoat Surgeon
Fort Umaha Nebr
Poat Surgeon
Fort Kobinson Nebr
Poat Surgeon
Fort Sidney Nebr
J N Bennett
Franklin Nebr
Isaac K Heaton
Fremont Nebr

W L Rutledge
Grant Nebr
J B Moore
Grand Island Nebr
G 5 Truman
Genoa Nelr
K B Spear

Geneva Nebr
John P Finley
Grering Nebr
0 F Hartwell
Hastings Nebr
Wm Waterman
Hay Springs Nebr
Dr C M Easton
Hebron Nebr
M E Randolph
Holdrege Nebr
G I Carrington
owe Nebr

J M Bird
Imperial Nebr
Mrs M G Erickson
Kennedy Nebr
I' Henderson Jr
Kimball Nebr -
University of Nebraska
Lincoln MNebr
J M Tipton v

Lexington Nebr

jn-hn Ellis 1Mar1uﬂt=}
Central City Nebr
] Hall

Minden MNebr
E W Black
North Loup Nebr
J B Parmalee
Nebraska City nebr
G5 Clingman
(lakdale Webr
A N Morris
O'Keill Nebr
E H Talbot
Clugh Nebr
C Shieldstream
Palmer Mebr
K P Harris
l'axton Nebr

E Smith
Kavenna Nebr

. W HKisser

Syracuse Nebr

|
1 5 Spooner

Sargent Nebr
W J Hoyiord
Seward Nebr
W L. Dunlap
Tecumseh Nebhr
| Dr A I} Neshit
Tekamah Nebr
+ J L Truman
West Hill Nebr
G Treat
Weeping Water Nebr
E G Bruner
West Point Nebr
J R Campbell
Weston Nebr
Mrs C W Le Har
Wilcox Nebr
Nevada.
) B Vincent
Austin Nev
Agent C P R K
Beowawe Nev

G Nicholl

Belmont Nev
W H Shockley
Candelaria Nev
Prof C W Friend
Carson City Nevw
Sgt 1 C Grunow
Carson City Nev
W T Crane
{Cranes' Hanch)
Elko New
1» Fowler
Downeyville Nev

C H Sproule
Elko Nev
P W Davis
El Dorado Canyon Ney
W M Ley
Eurcka Nev
I G W Dungan
i Genoa Kev
Agent CFR R
Halleck New
C F Mengel
Hawthorne Nev,
L Merrill
(Hot Springs)
White Plains Nev
ﬁ‘tnt CPRERE
Humboldt New

Miss Kate Lewers
(Lewers Kanche)
l.eonard Creek Nev
5 F Heeves
Mlil Uity KNew
N P Dooley
Pioche New
Agent CPR R
Palisade New
Wm Cothout
Palmetto hev
I G McMonigal
Punch Howl Nev
S5 A Jonen
State Univera'y Keno Nev
James B Gilmore
Tybo Nev
C K Carter
Verdi Nev
Mark Awverill
Virginia City New
H White (Younts Hanch

||:-‘w

]
Lir F C Price

Imlaystown N J
Geo. Fleming

unction N ]
Dz G H Larison
Lambertville N
G W Hockenbury
Locktown N |
J H Eadie
Madison N |
T ] Beans
Moorestown N |
W Earle Cass
Newark N |
Ricord
Newark N |
M'rn G H Cook
New Brunswick N |
C V Myers
New Brunswick N |
Frof A Scott
New Bronswick N ]

| Mev) Ivanpah Cal | Sgt E W McUann

New Hampshire.
" F W Palmer
Antrim M H
U F Cole
Berlin Falls N H
J A Hridges
Herlin Millas N H
W L Foster
Concord N H
N A Briggs
East Canterbury N H
John M Wilson
Groveton N H
Ag'l Experiment Station
| Hanover N H
Dartmouth College Oba’
Hanover M H |
Lake Winipiseogee
Cotton and Woollen M'f" L'n-
; * Lake Village
Charles Norse
; Littleton & H
‘W Little
Manchester N H

| Jackson Co

Mashua N H
C E Hosmer
MNarth Sutton N H
W U Gale
Newton N H
. J L Binford
i North Conway N H
| Miss Helenm M Clark
i Flymouth N H
N B Waters
! Stratford N H
E A Knowlton
Walpole 5 H
A A Higging
West Milan & H

| New Jersey.
. K Koss
Asbury N |
H Allaire .
Allaire N J
Prof & ¥ Kichardson
Heverly N J
] H Preston (Billingsport)
FPaulsborough N |
H A Jordan
Bridgeton I J
| Rev W ] Leggett
Belleville N J
| Dr J F Leaming
| Cape May CH N |
H Y Postma

Harbor City N J
H::!E.EES Yard

Freshold N |
K N Cornish
| Gillette N J
I T M Dalrymple
aneli NJ

New Brunswick N |
T W Iliff
Newton N J
W Lake
Ocean City N J
Rev 5 W Knipe
Uceanic N I
J Flemin,
Keadington N J
5 Haines =3
Kancocas N |
Ur W J Chandler
South Orange N J
A DY Arwood
Tenafly N |
E R Cook
Trenton N |
W T Wilson
Woadbary N J

New Mexico.

A Knell
Albert N Mex

I H § Heattie

Albuguerque N Mex
W P Metcalf
Antelope Springs N Mex
5 Parisis
Bernalillo N Mex
E A Sutherland
Chama N Mex
_1 M Fiah
Coolidge N Mex
B YVentura ﬁilrtine;
Coba N Mex

! M G Burkholder

Embudo N Mex

| E A Clemens

Estalida Sps (via)
Magdalena N Mex
Post Surgeon
ort Bayard N Mex
Post Surgeon Fort Marcy
Santa Fe N Mex
Post Surgeon
Fort Stanton N Mex
FPost Surgeon
Fort Union N Mex
Fost Surgeon
Fort Wingate N Mex
J E Whitmore
Gallinas Spring N Mex
J E Smith
Hillsborough N Mex
Richard Pohl
Los Lunas N Mex
E K Caldwel]
Moneras N Mex
Jose M Vega
Nogal N Mex
Jno Boguet
Pojuaque N Mex
K H Hklh Eﬂed Canon)
arthage N Mex
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vanis, Maryland, Virginia, North Lam?mm Florida, Lonisiana, |
Arkansas, and Tennessee, and that at Sacramento, Cal., the
mean tamperat.um wis the lowest ever reported fnr Jnﬂnar\r

MAXIMUM AND MINIMUM TEMPFEEATURES.

The higheat temperature reported by a regular station of
the Signal Service was 88°, at Rio Grande City, Tex., on the
10th. The tem nra rose to or above 80° at stations along
the Atlantic comst south of the thirty-ffth parallel, in the lower
M issiagippi valley, from Indian Territory %hwan‘l OVET cen-
tral and sonth-central Texas, aud in soutltwestern Arizooa,
and the maximom valoes were above 70° gouth of a line traced
from the Atlantie coast in about latitude porth 40° westward
to Colorado, thence sonthwand to south-central New Mexico,
and thence weatward to southeastern California. The loweat
maximom temperature reported was 32% at Saint Viocent,
Minn., and the maximom values fell below 50° north of a line
t,ra.w;] from the northern part of lowar Michigan sonthwast-
ward to central [owa, thepce northwestward to central Forth
Dhakota, thence sonthwestward to central Utah, thence west-
ward to west-central Kevada, and east of this line continwed
northward over eastern {Imgﬂu and southeastern Washington,
and thence weatward to southwestern Washington., The re-
ports of United Stutes Army post surgeons and state weather
service and voluntary observers show the following maximnom
temperatnres in statea and territories where the temperature
was reported 80° or above: Citronelle, Ala., 84°; Fort Lowall,
Ariz., 86%; Lead Hill, Ark., 81%; Breckenridge, Colo., 84°;
Lake City, Fla., 89%; {}amlllﬁ,ﬁfa. 83°; Convent, La., 88%;
Brookhaven, Emmuntn, and Port Gibaon, Misa., 82%; Clarkton
N. (., 85°; Conway, 8. C., 81%; Fort Ringgﬂld, Tez., 97°. At
a nomber of the older established Signal Bervice stations in
Kew England, the middle and south Atlantic states, the Florida
Peninsula, the east and west Gulf states, the Ohio Valley and
Tenneases, the lower and upper lake regions, the upper Missis-
sippi and lower Missonri valleys, and the sonthern platean re-
gion the maximum temperatures for t.I:m curmnl: month ware

the highest ever reported for January, atest excesaes in
the districts named were , reapectively. Pnrt. nd, He., 4% above
maximum of 1876; I’hlladﬂi[}hl Pa., 6% above maximom

of 1876 Wuhlngmu ﬂtt.}', a’bn-ara m’.'f.“"‘.“m of two or

|1878;

- Ea TR W T wersiae il ]

The. hi hmt mmeum bumpam.t.nrﬁ reported was 65° at
Eey West, Fla., and the minimum values were above 40° over
the Florida Peninsula and extreme southern Louisiana, The
raparta of United States Army post surgeons and state weather
service and voluntary observers show the following minimum
temparatures in states and territories where the tem ture fall
to or balow gero: Martindale, Mont., —429; Gallatin, N. Dak.,
—40* ; Gunnison, Colo., —39°; Pokegama Falls, Hinn.,—ﬂﬁ"';
Niellaville, Wis.,, —36°; Fort Niobrars, Nelr., —34°; Bodas
Hpringa, Idaho, and ]a[tllbﬁnk 8. Dak., —31%; "Fort Bndger,
Wyo., —30°; Fayette, Iowa, -—BT Jordan "i’a!laj, Oregon,
o ] Dmna-,‘.ld{a n.nci Fort]}uﬂhﬂananud Nephi, Utah, —23;
Fort Epnka.ue, Waah —2%° . Fremont, Kans., and Weat Hl]nn,
K. H., —21%; Fort B:dea]il, Cal., ﬁnd Grjutul Falla, Mich.,
—211" m::eapnmn Mo., —19°; Eaat Berkshire, Vt., --I-EP
Fl.ut.tnhurgh Barracks, ¥, Y., —15; Woodstock, III.1 -—13‘-";
Fort Marcy, N. Mex., —4%; La Fayette, Ind., and Lake Co-
chituat, Masa., —3%; and Bloe Knob, Pa., —2° Among ex-
tremely low temperatures reported for January of preceding
fwa are: Poplar River, Mont., —63%, in 1835 (this i& the
owest temperature ever wpumd for l.n_'.r mouth in the Tolted
Btates); ant. Vincent, Minn., —63%, in 1888; La Crosse,
Wis.,, —437, in 13’3‘3 Dulut Minn., —41%, il] 1885 ; Fn'r-t;
Suily, 8, Dai,,—aﬂ* in 1883; Fort Klamath, Oregon, —39°,
in 1888; Cheyenne, Wyo., —58%, in 1876; Ea.gie.‘lhclt Iﬂnhu,
—38, in 1843; [}n‘;uqnn Towa, —31%, fy 1847 ; Wlummuma.,
Nev., —28°% in Iﬂ-ﬂm fmlinnapnlin, Ind., —36° in LA&4;
Burlington, Vt. in 1882; Oswego, N. ¥., —239 in
1885; Eastport, ka,, —30°, in 1874; Albany, N. Y., —187, in
Whipple Barracks {Prmmt.th Ariz, —17% in 1B50;
Fort Elliott, Tex., — HP, in

tomn.

Washington City, —14°, in 1881;

1388 ; Charlotte, N. €., —1°, Atlanta, Ga. —J" and Little
Roek, Ark., —5°, in 1888; Jacksonville, F!’ in 1886;
Emwnmllﬁ Tex., 182, in 1831 Red Bh:ﬂ’ {‘-al H‘T' in 1888;

and Laos _.!.ngﬁaa, Eln.l 32, in t.wn or moTe ,wam. The lowest
abaslute minimom t-amparn.tum for January of preceding years
was generslly noted in the sonth Aﬂmhc, east and west Goll
states, and the Florida Peninsunla, in 1886 ; in the Ohio and npper
Misaissippi vallays and 'l‘annaum, in 1884; in the middle and
northern platesu regions and on the Pacific coast, in 1888;
slsewhere the periods of cecurrence were irregular.



JANUARY, 1890.

MONTHLY WEATHER REVIEW.

11

Deviations from normal temperatures—Continued.
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Etrlﬂ';lw_rd ......... Orange ......' 15.6 16 | 22.3 i+ 6.7 25-4 1889 6.9 1888
Birdsnest........ Northampt'n| 39-3 a1 | 49-6 5+m.3' 49.6 1890 337 1881
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mum of 1888; Sandusky and Toledo, Ohio, 5° above maxi-
mum of 1880 and 1876, respectively; Grand Haven, Mich., 4°
above maximum of 1880; Springfield, Ill., 4° above maximum
of 1880; Leavenworth, Kans., 2° above maximum of 1876;
Fort Apache Ariz., 4° above maximum of two or more preced-
ing years. In the south Atlantic states the highest previous
maximum temperature for January was generally noted in
1879; in the lower Rio Grande valley in 1887; in the lower
lake region in 1874 ; in the upper Mississippi valley in 1874 or
1880; elsewhere the periods of occurrence were irregular.

The lowest temperature reported by a regular station of the
Signal Service was —39° at Fort Assinniboine, Mont., on the
5th. The temperature fell below —30° in the Valley of the
Red River of the North and thence westward over North Da-
kota and the eastern bhalf of Montana. The minimum values
were below —20° in Minnesota (except along the shore of Lake
Superior) and north of a line traced from eastern Wisconsin
south of Green Bay westward to southeastern Idaho, and
thence northwestward over the eastern part of Washington;
they were also below —20° over northwestern Nevada. The
minimum temperature fell below zero north of a line traced
from the coast of northern Massachusetts, north of west to
northern lower Michigan, thence southward over Lake Michi-

| raary #3 roanitbral Tllinata thanoca annth of wast o noartharn 'Naoaw



ulf states in 1880; on the southeastern slope of the Rocky
ountains, in the southern platean region, and on the south
Pacific coast in 1887 ; and on thenorth and middle Pacific coasts
in 1389. Elsewhere the periods of occurrence were irregular.
For January, 1890, the average percentages of the precipi-
tation in districts where the precipitation was in excess of the

average for the month were about as follows: west Gulf states, | T

141 per cent.; Ohio Valley and Tennessee, 150 per cent.; lower
lake region, 148 per cent.; upper lake region, 143 per cent. ;
extreme northwest, 109 per cent.; upper Mississippi valley,
187 per cent.; Missouri Valley, 122 per cent.; middle-eastern
slope of the Rocky Mountains, 243 per cent.; southeastern
slope of the Rocky Mountains, 136 per cent.; southern plateau
region, 170 per cent.; middle platean region, 228 per cent.;
north Pacific coast, 120 per cent.; middle Pacific coast, 165
per cent.; south Pacific coast, 226 per cent. In districts where
the precipitation was below the average for the month the
pércentages of the normal were about as follows: New Eng-
land, 66 per cent.; middle Atlantic states, 46 per cent.; south
Atlantic states, 22 per cent.; Florida Peninsula, 18 per ceut.;
east Gulf states, 38 per cent.; Rio Grande Valley, 75 per cent.;
northeastern slope of the Rocky Mountains, 43 per cent.;
northern platean region, 85 per cent. The statement of per-
centages of precipitation by districts shows that the greatest
excess above the normal amount for January occurred on the
middle-eastern slope of the Rocky Mouantains, where the un-
asually heavy rainfalls at stations in Indian Territory made
the precipitation for the current month nearly two and one-half
times greater than the January average for that district, and on
the south Pacific coast, where the rainfall was more than double
the usual amount for January. The greatest deficiencies are
shown in the Florida Peninsula, where but 18 per cent. of the
normal fell, and the precipitation was less than one-half the
usual amouant for January in the middle and south Atlantic
states, the east Gulf states, and on the northeastern slope of
the Rocky Mountains.

DEVIATIONS FROM AVERAGE PRECIPITATION.

Wells
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Btatesl
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Table of miscellaneous meteorological data for January, 1890—Signal Service observations—Continued.
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Fort Sully........| 1,600 28.42| 30.251.11 t.g-..... 46 | 10.1| —25 |— 7-5/ 41| 5 36 | ow. | 30 :ﬁ! 10| 5 6.3.1/3-1, 13 | 1.03[1887 n.ugl -
%urﬁn.....“..... Iy 307 :E,a-l 30.241.30) 2.6/— :-g ;2 11.6 -—a-i — 6.3 40 | 4 38 | se. | 23 13 12 6 23.3:3-5 g | L.2b 0. 0g B8y
AOKLON copannerns| Ig2 a8. 82 . 22|1-24| 10-4— ©- 1.7 —a2 .2 1|8 24 1rf 11 41 I 1.231B81| 0.-04 1882
o orthern Siope. ; » iodl-ge * o7 e L ) e o o B
. ABsinniboinet.| 2, « 11 W TE[L- 1= &1 (—=[21] | =35 |=—14- w. w 6 7 TM4-55-3 10| 2-47|1 o.78 1
Fort Custer ......| 3,040 ;g ﬁ.;al.m' E.E—g_m 45 .2,1 —ﬂ - 2? :: ; 40 | O. 10 ral 16 31 sg.ila.p II ma;:ﬁ!.{ n.nﬂ'l!ﬂ;
Fort MAGInnin. ... 4,340)..0000leesnneleess| 10-2/— 4.8 49 | 20.5| —38 000 49 | 2 crasfesannafiaa| 3t Bi 10 Bl..|...) B| 277 ﬂ-“lg
E'&I?ni.:.-illtlcri ‘.“ 2ln 3!:;[5112!-{]2! ?-2_?1-3 § 14 5 —23 |= D-g ‘ﬁ- (] 1o w. io I?l 1o, 4 93- [I.‘l? 10 3!?51334 C.42'1
Hapid City .......| 3.280 26.60| 30.230.85 12.8l...... 52 23-8 — 1.4] 48 48 | w. 35 12, 14) 5 TH4-52-4 5 | O0.521Bfg o.18 1583
Cheyenne ........| & 105 23.88, 30- 060 i4.84 0.8 sg 331- — 2| 131|317 3 £ W. |25 1o 16 5| 6j1-83-4f rg | 0-88/1883 o0.02) *
Fort McHinney1.| 5,000 24.51; 0.140.70) 15.8......] 57 | 277 —23 4.0/ 43 | 10 aw. :g, 21| 6 4 62.63-5 3| 0-41/188g o015 ®
Fort Washakie...| 5,580 24.34] 30-14 077 I1-2|csvs.. & 33-8 —22 |— 1.3/ 42 | 15 3 | 8w, 19| 5| 7| 50293 z 1.02 :BBE] nfj,:%g
North Platte .....| 2,841 27. r3| 30.230.90 I8.8/— 0.2 30-8 —I12 | T-1/ 43| 7 o | nw. | * | 13 13| 5| 74-34-4f 1 ‘2-33:5?91 o.00/1
Middle Slope. | 33.24 4.0 | | ! |
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Table of miscellaneous meteorological data for March. 1890—Signal Service observations—Continued.

; e i o s |a e o , S & | Precipitat'n -
g Pr i::?lg:;: 180 'Temperature of air, in degrees Fahrenheit. ; A= EE. Wind. | g . E.‘::: npe?iing nfmc::w
| - * 52 12515 | gd - e a2 131 23 -
o2 : | €| & | B E E Tl ooy 23 [=2l2.| 58 | 0. ﬁ Maximum |& @ al &8 |~ 4
Stations and dis- '.S;E:L = |8 ; g |&. g g |3 I3 &g' ‘;g.l-‘;g EE |23 |5 velokiy. '.E' =% |8 gE d S g
tricts. 3| 3|8 £ |eE|g|%| g |8 Nevel 6% ec-=8| 23 |£3 Ta T elE1=lal E8 s 81 |E]
S8/ 5 |3 |z| 2 |5E|5|a| 5|3 [s@ %s3 2552 55 |EE|25 |5 B SIs|P|E| = _I->88| &
2| 3| 5|55 (58|88 E $2c8|C2|eBs |22 |35 |5° B8 5 | 5 =8| g ElSE| . 2.
& a =] - =1 a = = a i e= |B.a = == o _L_,.;" S | = - E|E == = {
> g da | 2| = 2 = 2 = - =20 EE |we | & (2212 n . |[E6| 8 €| 2 £
> g ¢ |0l o | & 3| 8| =8 g 12 |0 | & 38|28 o |es |2 EE B Gielk|E d| g c S| €8
a |=|=2l2l=2|a |2|g|l2|ahi|s gla & |&%|& [& &8 85|8|5|8le|lal | [&|3'2
|
Ezx. northwest-Con. l 1 '
Fort Buford......| 1,900 27.94 30.04/1.206] 22.4— 0.6 51| 32.1{ —18 | 12.7/ 48| 5| 16.079.8 o0.58+4 0.18 7,574 &. 6o | nw. | 24| 3| 18 10y Bi6.56.1| 12 | 1.17/1881 ooy *
Fort Yates .......|ieuuieafcennesfiacann L :i-&-I- 0.8 58| 36.3 —16 | I5.4 44| 9 |iecees i Q*E":_ o.:g ...... 88, lieeu|isanns 1 a5 5 The-l... I1.4218688' o.23 186
Upper Miss. Valley. 31.6— 4.4 2.604 0.2 , :
Saint Paul ........] 831 29.17| 30.11|1.08 11.4!—- 4.6 s1| 30-5| —16 | 14-30 32 | 4| 13-B74.4] I.11,— 0.32 5,78p W. Y| w 25! 10| 12 135-1|4.9( 20 | 3.251882 o0.06 1883
La Crosse ........| 744 29-30| 30.13[1.08| 25.0— 4. 50 | 34.3 —18 15.3 3| 6| 156739 0-53.’— 1.11] 5,084 nW. | 29 | W, 25/ gl 15/ 7 104-24.9 18 | 4-231876 o.131683
Davenport........| 615 29-43| 30-12/1-19( 30.0 — 4.3 6t | 38.3 — 8| 21.6/ 29| 3| 19-871.0 2.344 0.14| 5,211/ nW. | 36 | @ 27| 6| 18] 7 1314- 4.6, 19 | 4-35/1576 0.15 INRg
Des Moines ...... 86g| 29-15| 30-111.09| 29.7— 4.3| 66| 38.9/ — B | 20.5 33| 9| 19-8:71.6| 0.-91/— 0.65| 6,533 NW. | 36 | ne 27| 19| 5 7 124-8l4-2 12 | 3.00(1858 o.0418%
Dubuque ......... 651 29.39( 30.13/1.00| 27.9| - 4.1| §9 | 36.6| —12 | 19.2/ 30| 3| 21.280.5% 1.&8—0.:;& 4,785 NW. | 40 | W 25| g| 12| IO :3,'4.:5.9 17 4.5&| | O 30 15
Keokuk..........| 613 29-45/ 30.14/1-35/ 32.6|— 4-4| 67 | 41.6] — 6 | 23.6{ 31 | 5 :3-5}-;5.3 2.431 0-22) 5, 496) NW. |34 | W 25 11| 12| B 124.7\4-7| 19 | 3-75 1858| 0.17 185
CRitO .. ccvanicsaans 359 29-72| 30-11]1.23 42.9— 4-1| 74 | 49-5 11 36-3 31 3! 30.066.2 6.14 2.29 8,191 N 8 | w 27| 10| 6| 15| 12/5-8i5.6| 19 | 9-84'1876/ 1.0B 15
gzri fleld, 11l....| 644| 29-40| 30.11]1.35 34.2 — 5.3l 64 | 42.6 2| 25.9/ 26 | 4 23.3-[%::-.3 2:91: 0.50| 7,306| nw g e 27| Bl 11} 12 13'5.1'7.1 [1 g.gz 123: u.:;:gs
int Louis..,....| 571 29.50] 30-13'1. 40 L0 = 4.0 47+ 4 6| 30.7{ 32| 6| 206.3168506 5 «03 9,236, NW W 77| 10| 9| 12 12|4-2(5-4| 20 GO 1B76! 0.40 1585
Missouri Valley. Bo-de 8T ] 3 i
Columbia. ...ccavefiveansfoias veloosaeaflo2yl 37.0/...... 70 | 49- 1| — 6| 24.8/ 46 | 14 |.vuoe-|- ees| 2:.80[....... 6,801l nw. | 48 | sw. | 27| 7| 10| 14| 1O .S 4] T [eeno.foeanliiaadlene
Kansas City..... o 947 29.08 30.3:1 33 31-52 73 | 47: g 28.7/ 32| 6| 24.8[65:.4] 115 ...a..| 6,541 M. sw. | 24| 7/ 16| & 8s.0/5.8 2 | 1-61/188¢! 1.151800
8pringfield, Mo...| 1, 356 28.61| 30. [1-14| 42.6/.0c.n. 75 | 53-0 3t-7/ 37| 3| 29-4770-8] 4-234 1-72| 9,446 n. gg nw. | 27| 7|14 10| 8|4-7/5-7| 5 | 5-92158¢ 1.651K3
Leavenworth.....| 842] 29.21| 30.13'1.35 37.5-- 35 76| 475 o| 27-5/ 33| 5| 27-074.-4| 1.00— 1.37| 4, n. 36 | nw. | 27| 7| B| 16/ 8|5.5/5-5| 19 5.1‘6'15791' 0- 31 1585
TopeKa...cocoeveefisenne|eaens ofennns ofeace] 37:Bl...... 75 | 50.7 1 u.g- 40 | 10 ol vl 1 ©35[ceesnssfunnnes He Faaalsaasns ool Of 1Bl 9| 7l...fe..] 3| 3-21 /1888 o0.3515%0
Omsaha....s...oesf I 113 2B.91| 30.14(1.25 32.6|— 2.4| 65 | 41.5 1| 238 3| 7| 21.671.4 1.35— o-18| 7,787| n. 44 | oW. | 27| 6 11| 14| 10/5.5|5- 1] 20 | 4.91 1854 0.18 1871
) 7 SOR—— A SO - e—— cees| 33:8is00ee] 67 | 445 3| 22:6/ 400 7 |iverns TR B & | PP n. venslssasas|-==| 22| O 1X] &f..-|---] 3 4.%!:3&5- 1-33 1%
Valentine ........| 2,613 27.38| 30.10/0.95 32-2/...... 6| 42.20 — 3| 22.3 39| 2| 21.067-3 2-28....... 6,381 NW. | so | mw. | 25| 7| 12| 12| 11/6.4/6.4] 5 | 2-28 1890 0.2318%
Bioux City........ 1,158 28.83| 30.14 1. 18 2B.4/......| 58 | 36,6l — 7| 20.1 37| 5| 17-868.5 2-12|....... g, 19 NW. | 42 [ 88, | 23/ B 12| 11| I2[5.7(3: 4] T |eacecjocns vanusseee
Fort Sully...oveue| Iy 28.132| 30 nﬂ|: 13 29-2|......| 69 | 39-3) —12 | 10.2/ 42 | 10| 18.069.2 0-28/— 0.46| B, 300| BE 46 | nw. | 25 8/ 18| s o9|5.6s.5 11 | 2.521877 T. 187
gurﬁ-n......,..... 1, 307| Tg-na 30.101.14 :a-g— 30 s0| 346 —15| 15.4/ 32| 9 154;:-3' 0.-32— 0-44| 8,199 NnW. | 45 | nw. | 25| 5| 16| 10f 114.6 4-5] 9 1.5311% a-:;tg.s
ankton.......... 1,232 28.74| 30-10(1.15 .6l— 2. 37-4l — 7| 19:7 35 18.5/71.8| 1.07,— 0.15| B, 014 nW nw. | 25 7| 10| 14| 96.5/5-5 17 | 3-38)1 o.06 1587
Northarn Slope. 33.64 u.§ 3 ; 0.84{+ 0.06 b |
¥'t.Assinniboine..| 2, 27-08| 29-98/1.16 27.6/— 2.4 36.6| — 7| 1RB.5 39| 5| 18.6;74-6| 0-11}— 0.52| 7,534| me. | 48 | nw. | 27| 7| 10| 14| 5/6-8(7-4| 10 | 1-61[1883 o.07 IBEY
Fort Custer ......| 3,040, 26.76| 29-97|1.04 3,5.4:': 1-4 g; 45-2| — 4 | 25:6) 42 | 2| 29.384-4! 1. 18/4 o0.05( 6,232) se. | 47 | mw. | 21| 5| 14| 12| 10}6.96-B] 11 | I-1g/1857 o.07 I8R2
Fort Maginnis....| 4, casssnlessansliiaa] 31-64 1.6/ 52| 41.0 4| 22.2 34| 6 |crrns. cess| I.82[4= 0.26]...... NW. |L...lieeeesfes 4| 12| 15 lg ... B 341]:5&5. 0. 5 1554
Helena...... asrees| 4:050| 25.75 :Ig-gﬁ.u-g;! 3534 1.3 50| 42:4 4| 28.2| 26 21.3/61.1| 0.96{4- 0.42| 5,691 W. 36 | nw. | 13) 11] 16| 4| Bls.1/4.8| 1o | I.32(1858 o.00 1%
Rapid City .......| 3 20.57| 30-050.93 33-4l-eeees] 68 | 44.1| — 3| 22.8 39 2 Ig-4|l53-3 L. 404 0.41| 6,882 n. 42 | nw. | 24| of 20| 11| 1Blo.1 EI 5 :.7&}133&;0-0?}51
Cheyenne .... ....| 6,105/ 23.92 29.990.74 35-0/4 1.0| 62 44 9| 2| 25.2 40| 5 g.u!u-g 0.17|— 0.49|11,144) NW. | 42 | nw, | ® | 6| 14| 11| 5/4-5/5-6| 20 | 2.04/1888; o.06" *
Fort McKinney1.| s, 24-84| 29.98.0.90l 35-5/......] 68 | 45.7 6| 256/ 33| 7| 27.3/78:6/ 0:86.......] 5,809 nw. | 58 | 8. 9! 7| 11f 13} 11|5.0(5.9| 3 I-Dz:lﬁﬁsl'D-I"IsFQ
gﬂnlwﬁ hakie...| 5 24. 35 p-g_m;ﬁ 342+ 60 | 47-7i — 4| 20.8/ 40| 7 15.3%.& O:74{ vanans| 6,227 BW. | 4o | W. 21| 18] B 5| 3|3-94-4 g 1.92 Iﬁi o 1%
orth Platte ,....| 2,841/ 27.07| 30.08/0.8¢ 36.4/4 o 3! 49-5 4| 23-4 51| B| 20.502.0 0-27— 0-37/ 8,313 NW. | 42 | nw. | 24| 9| 15 7 55-15~=|I 1-33‘: , OO 1
Middle Slope. ™9 Ry 7 T P20 0= o8 (™1 I _ fo
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southwestern Utah, and at Pacific coast stations f‘mm San
Francisco, Cal., northward.

Except in New England, the SBaint Lawrence Valley, and
the Canadian Maritime Provinces the mean temperature was
above the normal east of a line traced from the British Posses-
sions north of Montana southeastward to southern Florida,
while to the westward of this line the month was cooler than
the average June, save at stations on the Pacific coast between
the thirty-fifth and forty-fifth parallels. The most marked de-
partures above the normal temperature occurred in the lower
valley of the Red River of the North, where they exceeded 5°,
and the excesses in temperature exceeded 4° from the upper
lake region southward over the lower Ohio and npper Missia-
sippi valleys. The greateat departures below the normal tem-
perature were noted in eastern New Brunswick and Nova
Scotia, where they were more than 4°, and the deficiencies in
temperature exceeded 3° within an area extending from south-
western Idaho southward to central New Mexico.

The following are some of the most marked departures from
the normal at the older established stations :

Above normal. Below normal.
e ! a
Saint Vincent, Midh cevuscsrssnsonene 66| Halifax, N. 8. 000naans e RO
?ﬂrr hu“dpﬂ“t LEEL R R R R LR S-U P &h.iﬂhtrl Im S N R 3'1-
Keol uk.lon ciesarrararasinssaseess 5.2 San Antonio, Tex .. 3.6
Augusta, Ga .. 43 _Whippahrrnkh Arie .. 3

i

At stations in the south Atlantie states, Arkansas, Kansas,
the Ohio Valley and Tennessee, the Lake region, and the
upper Mississippi and Red River of the North valleys the
mean temperature was the highest, while at stations in the
northern platean region and on the vorth Pacific coast the
mean temperature was the lowest reported for June during the
respective periods of observation. At Atlanta, Ga., twelve
years record, the mean for the current mounth, 787.8, was 1°.2
above the highest mean temperature previously reported for
June, noted in 1881 ; Augusta, Ga., twenty years record, 83°.2,
0°.9 above mean of 1881; Charleston, 8. (., twenty years
record, 82°.2, 0°.5 above mean of 1881; Charlotte, N, Q.
twelve years record, 80°.2, 1°.3 above mean of 1881; Merri tt's
Island, Fla., six years record, 83°.4, 2°.4 above mean of 1887;
Southport, N. C., fifteen years record, 79°.4, 0°.7 above mean
of 1876; Wilmington, N. C., twenty years record, 80°.1, 0°.1
above mean of 1871; Chattanooga, Tenu.,twelve years record,
78°.9, 2°.6 ubove mean of 1881; Wauaseon, Ohio, twenty years
record, 72°.8, 0°.4 above mean of 1873; Columbus, Ohio,
twelve years record, 74°.6, 1°.8 above mean of 1880; North
Lewisburgh, Ohio, fifty-eight years record, 77°.5, 3“5 above
mean of 1865; Fort Smith, Ark., nine years recortl 78°.3, the
same as mean of 1882; Im’hanapnlis, Ind., 76°.7, the same as
mean of 1874; Grampma Hills, Pa., twenty-five years record,
70°.0, the aamu as mean of 1865 Knoxville, Tenn., twent}'
_fears record, 77°.5, 191 above mean of 1874; Wellington
Kans., eleven Faars record, 81°.4, 3°.0 above mean of 1881;
.a.lpana, Mich., eighteen }'ﬂam rmrd, 63°.4, 0°.7 above mean
of 1876 ; Glawa’land Ohio, twenty years record, 70°.4, the same
as mean of 1873; Dei.rmt, Mich., twanty years record, 71°.6,

AR O abhhrmerrs wmasmmes ol 7004 o

bl

Thomrmmesmle BF: . | LT Ll i At e

rent month, 60°.6, was 0°.2 lower than the lowest mean tem-
perature previously reported for June, noted in 1881 and 1886 ;
Boise City, Idaho, thirteen years record, 62°.6, 0°.2 below
mean of 1887; Tatoosh Island, Wash., a&ven years record,
47°.4, 4°.9 haluw mean of 1887; ﬂl:ll‘.l Bax:mme.nto Cal., l;inrty
seven years record of '&'ﬂlll!!tal'j' observers, 64°. i 1°.2 below
mean of 1889.

DEVIATIONS FROM NORMAL TEMPERATURES.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperature for June
for a series of years; (2) the length of record during which
the observations have been taken, and from which the normal
has been computed; (3) the mean temperature for June,
1890; (4) the departure of the current month from the normal ;
(5) and the extreme monthly means for June, during the
period of observation and the years of occurrence :

L)
| Eg £ g I E (5) Extreme monthly mean
| E -1 g - | t‘; . tempersture for June.
-5 oy s -
| ] | g%
State and station. County. i = ﬁ | EE 5
E= g~ 48 E o£
S8 | g F e i & £ .
ZE - a & s | E i
E° 8 |® |7 | & = t 3 -
Ar | | Feara L e ® a |
Lend Hill...coaae Bﬂ-ﬂ'nl,....,..'r&ﬁ 8 Ib.t + 3.5 Bo.z g | 7o 1R8g
|
Bacra L1 F— Bao to | -4 — 5.8 77, B .

TSI cov ramen 702 "’.ﬁ“l 58 7.0 1853 644 g0
Middietown . ....| Middlesex... 6655 | 33 665 urul 726 176 | 62.9 186y
Meorritt's Island .| Brevard ..... 8! 8 - 4 4.6 By. 1 : 1

Ladoy 8.8 | 834 + . 3.4 By | 754 B3
?ﬂr.}:th csnssnena| Monroe . ... 6.3 | 16 Bi-d = 5.1 S0.g |88, B!  74.2 rhiy
POOTiR wuuneae oes| PROTIR, uuunas 738 34 789 4 51 797 | iy 4 i8bg
ﬁ]u}ﬁ........ McHenry .... ﬁi?. M 0.0 4 3.3 739 18 :g:tl 186z

Fiil,.
Veavay.. Bwitserland . 73.3 8 774+ 4l 775 1By 68.4 ! iy
Cresco . « Howard ., .... &0 17 688 .6 71.0 167, 62.8 1877
Monticello. i i{one! ........ E..‘ I ”'E $7.a 74.0 r# | 64t lg?g
se sssnes| Harrison .... 6.9, 16 72. 29 T4-4 1 | ' 1
Ly : Dongl BE ; ::-5!
Wrente . - R ., 21 ' 77.0 | | 1681 a 1
WelHngi-un ﬂur?ﬁ:ler ;ﬁ Ioar | Bae4 :I: i:i ﬁ.; iBoa | 65.8 1 13
I
Grlndﬂﬂum' Baint Landry & - RO AT SRR
Orono | Penobacot '::: 0 555 — % ﬁi 64,8 (1864, "By 5.5 1881
Cum{u%n‘ i Allegany .... 8.5 30 72.6 4 4 |:E 74-0 :;u S35 ' 186
Maasnchusetis. | | p TR :
Eaimh;;nu , Ig:mpuhire,. 6.6 54 6,;' Eﬂi tasezarennenss nsannne
ewbaryport ....| HEX .. e 2 | Iz 23 — Z.0 GH.2 1 &' IB&x
Bommegﬁ.., vee) Bristol .., ﬁta 18 67.8 — 1.0 72.2 rg% ﬂ'._-, | e
an |
HKalamazoo.. .... HKalamazoo .. 66.8 13 69.0 2.2, 70.0 B8y | 837 | 1By
‘Thormville., ......| Lapser ...... | 1 s A
i pee 67-4 | 13 7Ly 4-3 7.7 1850 Nl: 1881
Hmnrlpnlla:.... Heonepin ...| 66.6 25 | 69-3 4 2 ﬁ, 72.0 1873 | 6i.9 1877
F;:;Efl}l.w % i:‘d- LewissClarke 6a.7 ar | Bo.y — 1.3| 7o By ! H.1 iy
Hanover . Grafton...... 64.0 5\5 63.5 — o5 6g.8 1878 &g 1835
M Nmiﬁw | Burlingto ' 738 | mes’ 66 856
ooreslown .| Burlington .. 7o ]'I 2 a- ) 1 . 8
Bunthﬂrlngo.“- Essex ....... E}g i n.i:' ;g.ﬁ lﬁ'rg ﬁgi 1881
c s <ol 0 4 E 84
Goperslown LT 1 S .o -4 I-4. 7L 1670 . 57.3 1By
Palérmo . « O s 5 B . 3 .
ey e Rl 4.5 | Jﬁ 4§ +lgm 1870 554 1855
Lenoir ccoesnsanns Caldwell..... o0 18 73-8 4 3.8 5.0 1874 | £3.5 1887
N-th I.awlsbur Champaign .. 45&. B-& 7. &1, 1
Wauseon.. lh Fulton L S '5‘ L IEE :l: nd :§| &t | :33
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given under ‘* Loecal storms.” Hail was reported as follows: ! Va. 224, Ill., Iowa, Nebr., N. ., Ohio, Pa. 23d, Minn., Nebr,,

18t, Ga., Idaho, Nebr., Nev., Ohio, Oregon, 8. C,, 8. Dak., Va. |N. C., Pa., Vt., Va. 24th, Cal., Mont. 25th, Idaho, N. Dak.,

2d, Towa, Mich., Mo., Nebr., Tenn. 3d, {}n?lu., Idaho, Ill., Towa, | 8. Dak. 26th, Mass. 27th, Idaho, Mich., Nebr., N. Dak., Tenn.,

Ky., Mich., Minn., Nebr., Nev., N. Y., Ohio, Pa., 8. Dak., Tex., W. Tex. 28th, éal.. Colo., Iowa, Mich., Nebr., N. Y., Ohio, 8.
Va., Wyo. 4th, Towa, Kans., Mich., Minn., Nebr,, N. Y., N. C., Dak., Tenn. 29th, Minn., Miss., N. C., N. Dak., Ohio, 8.

Pa., 8. Dak., Wis,, Wyo. bth, Ind. T., Iowa, Mich., Mo, N. Y., Dak., Tenn. 30th, Minn., Miss.

ﬂ]il]iﬂidpflnn. EH'I:, Eﬂ 0., Mich., N. J., N. Y. Tﬂli La., Tex. | SLEET.

9th, Idabo. 10th, Kans., Pa., Va., Wyo. 11th, Ala., Conn.,| .

@a., 1ll., Ind., Iowa, Mo, Mont., N. J., N. Y., Ohio, Pa, 8. C.)| 5 1o s reported 48 follows: 4th, Colo. 5th, Pa. 6th, Colo,

8. Dak., Tex. 12th, Ill.,, Md., Miss., Pa. 13th, Ill., lod.,|” " ™' ! ) A E
Towa, Kans., Ky., Minn., N. C., 8. Dak., Tenn., W. Va., Wis. | SNOW (snowfall in inches and tenths),

14th, Idaho, Ill., Ind., lowa, Kans., Mo., Nebr, 15th, Colo.,/ The heaviest monthly snowfall was reported at elevated
Ga., Ind., Jowa, Kana., Nebr., N. Dak., Tenn., Va. 16th, stations in central Colorado, where a maximum depth of 4.8
Ark., Colo., Kans., La., Mo., N. J., N. Y., Tenn., Wash. 1T7th,|fell at La Veta; 3, at Stamford; 2.50, at Breckenridge; and
Colo., Ill., Mich., N. Mex., N. Y., Oregon, Pa., 8. C,, 8. Dak., | trace, at Box Elder, Colo. In Nevada 3 fell at Ruby Hill, in
Wash. 18th, Colo., Idabo, Ind., Jowa, La., Mion., Mo., N. Dak., the east-central part, and 1, at Tuscarora, in the north-central
8. Dak., Wis. 19th, Idaho, Kans., Minn., Mont, 20th, Ind., part of the state, and a rrace was reported at West Milan, N.
Minn., Nebn, 8. Dak. 2l1st, Ala, Iowa, Minn,, 8. Dak,, Teun.,' H., Cheyenne and Fort Bridger, Wyo.

WINDS.

The prevailing winds during June, 1890, are shown on chart ' accompanied by high wind and heavy rain, passed over the
ii by arrows flying with the wind. In New England, the lower northern part of Detroit Mich., its path being marked by
lake region, on the northeastern slope of the Rocky Mountains, demolished buildings, prostrated trees, ete. Severe storms
over the northern platean region,and along the middle Pacific were also reported throughout lower Michigan on this date.
coast the winds were mostly from northwest to southwest; in At Bradshaw, Nebr., a funnel-shaped clond was observed
the middle Atlantic states, on the middle-eastern slope of the in the southwest at 7.20 p. m., the funnel of which appeared
Rocky Mountains, over the southern plateau region, and along 'to reach from the eloud to the earth; it suddenly scattered,
the north Pacific coast, from south to west; in the south At- and as quickly formed again; anew it scattered and formed,
lantic states, from the sonthwest; over the Florida Peninsula, and swinging to and fro, had the form of an elephant’s
and in the extreme northwest, from east to southeast; in tha|tmnk. At this time what appeared a black cloud formed
west Gulf states, and in the Missouri Valley, from south to' near the ground and assumed the form of an inverted funnel,
southeast; in the Rio Grande Valley, from the southeast; in| making the clouds appear like an immense hour-glass; next
the Ohio Valley and Tennessee, and along the south Pacific| the depression in the middle filled until the cloud became a
coast, from west to southwest; in the upper Mississippi valley, | solid column from one-third to one-half mile in diameter, in
from southeast to southwest; on the southeastern slope of the which form it passed over the city. Twelve persons were re-
Rocky Mountains, from south to southwest; over the middle ported killed, aud many were injured; the damage dome to
plateau region from west to northwest; and in the east Gulf property is carefully estimated at $108,800, not including loss
states, and the upper lake region, variable, cof live stock. At Glenwood, [owa, a terrific wind and rain

HIGH WINDS (in miles per hour). storm advanced {rom the west at 2 a. m., damaging buildings

Wind velocities of 50 miles, or more, per hour were reported | and h]owl: ng down ?reea. At TJJume;ue, Iowa, &a‘_re_re thunder-
at regular stations of the Signal Service as follows: 1st, 50, n., | S{0T™s, attended by unusually beavy rain, prevailed during
at Fort Sully, 8. Dak.; 59, sw., at Rapid City, 8. Dak. :Zd: the 2d, 3d, and 4th, and two lives were reported loat in wash-
50, n.,at Valentine, Nebr. ; 60, n., at Huron, S Dak. 4th. 50, °uts on the railroads. The Iowa Weather and Crop Service re-

: . ) . ' port states ‘* that on the afternoon of the 4th a number of
g;r.,at- v“lﬁ"tmﬁﬂ Nﬂ,}.’;" 66, :" at Fort .I.lul.ly ! SI' Dak. 5th, small bat vigorous tornadoes occurred in Adair, Gathrie
sw., al Memphis, Tenn.; 53, aw., at Chicago, Ill.; 54, sw. : ! h
at Davenport, lowa. 6th, b4, ne., at Galveston, Tex. 9th, 76, Lallas, Boone, Webster, Hamilton, Hardin, Humboldt, and
5 Fhi g i, ' Howard counties, Jowa. The tracks were not continuouns, and

nw., at Fort Assinniboine, Mont. 10th, 54, sw., at Fort EI'|th tprindo Al ol dd . o
liott, Tex. 11th, 50, sw., at Fort Assinuiboine, Mout. 13th, | it “; E“" A MEE“ and descended at intervals, making
52, se., at Bismarek, N. Dak. ; 54, w., at Fort Assinniboine,| U8 Jumps between the points of contact with the earth. The
Mont.’ 17th, 60, nw., at Detroit, Mich. 21st, 50, w., at Fort | 15t tornaco was reported near Adair, Adair Go., about 1.30
Assinniboine, Mont. 22d. 60, se., at Yankton. S. D ! ‘ p. ., Mmoving in a northeasterly direc 10q; Bave Arns were
70, se., at Ya:nkton, g, D:;Ir.. ‘ﬂﬁt ? 52, 1:: ot [Hhe_-;anaul:a, wg::-{;i. destroyed ; trees were prostrated; wire fences were rolled up
27th. 56. nw., at Fort Buford ! -+ lin balls, and poultry was stripped of feathers. This storm

, 06, ' ord, N. Dak.; 52, nw., at Valentine

i ' . ' descended in the vicinity of Dawson, Dallas Co., and Angus
Nebr. 29th, 50, pe., at Chieago, Ill.; 60, n., at Lexington, B , lishi 1 : ey il
Ky. 30th, 52, nw., at Columbus, Ohio. oone Co., demolishing a large railroad bridge, destroying

A 0y M much property, and injuring many persons. The track of the
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Table of miscellaneous meteorological data for June. 1890—Signal Service observations—Continued.
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued.
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‘ § Pr?“'i‘,—“‘ i ;Temp-auhm of air, in degrees Pahrenheit 5 |2 |8 | &, | | T :
e ' ogre PRk @ = .7 ' 243 | Wind. | N [ Ej Precipitat'ndata since
| | . = " —— &4 e B o | |® | .| 8% opening of station.
2% | s ¢l 5 | B g g = |» |SBI8c | EZ |2 18  Max FERCIR-T R
Biations and dis- | 3= . TI® g |2 = 3 1= = |22 Iccioe =3 | @ .| § Maximum | & '@ L e g | =
v [ 3 -— g = . E o = | o b e = - | |g = 1 =
tricts, i 1?[ 2 #| g ”:“I E. 5 " E o |-; . !.* |4&|:E| - A i :d.a = velocity. '% _Ev.l P E § 318 -
= & - =ag | o o A R _ e - g
ErR-ER: = = 581212 g EI:E‘ ‘E"-E%iﬂr!“n'.&gﬁ EE | P | | 8| |8 E'EE:EG.E’%I £ E
| £ = |5% (§2|E | z| £ | ¢ EERozlss g -si=2 /23 & | (38|55 |-—g|E8! | &
|2 : 212 5 (85| % | g |5 |28 2 |§° ze° | 2F 35‘5 sc| 8 |23 > Z|e EIEREIGE 13 |4
- : - = | . : MR- i ! = .
|[312]3 518 [2|5|S (8888 574 (&8 2FI2 Fila 282584837 |23 g
| : il . B & ERCEAERH ?“‘L“‘ & 1= R
ﬁmﬂw!&mh w' 28.97 29-97 : gﬁ'ﬁ.'- I'I: | f | | ! | i‘l. ?ii— 0 ',ml |_ ] | H | N .
8aint Vincent .... Tl g G e Wl - O B ¢ 36| 50.0 42| 7 53-474-6 3.69+ o W | | |
Bismarck ..ovvvue :.i.‘-B:I :gf% 2,;’252 g: gﬁ‘éi_ 2'2! 92 ! 72.8/ 30| 47-4 45|10 | 5.070.8 z.fﬁ_n,i’i’ %:gé; :;,_ Bsd :,',, | :; :-} lﬁ! 13| 1144 4.1 10 | 6.171884| 0.9z 1588
;ort Euford...... 1,900 77.94 29.930.63 66.2— I.8| ‘E ' 2:3 ;E g:i; :5 | 1B | 54.569.8 0-09— 1.84 7,997 D. 22 "nw. | 7 26 4 g ';;;:: 4 Eglm 0. 41,1886
OTt YALES . .veve-feeenialecsans|onnnan|onnsl )2t . 1 43 14| 42:549.9 0.22=— 1.24| 7, ; | ! ] e - 55(1 o 30
Upper Miss. Valley. | roeel SR LO 0L 54 40 3T 4 ) I g San Ak Sl B R TR L BRI HER S S 331887 0. 16,1883
o o Gt Il A ot g arp.by G50~ so o2 750l 43| ss.r 33| 5| 5B2| B Lol g ! | | e b o B
rEaEsEEE . 2 ob g. D | o i Ll cF0.2 2.20— 1.45 4y ;) : i
promoo BRRESS 2 BR0 8 B2 1 BRIk B 103 EiE R R ta
e8 [ ] 1 [-]. NP g-13 3‘“+qu43 qulﬁl_ | | | = 1) | 552 3+E L.66— 2.40 4,100 €. i 25: nw. { 3 3 il 1 a5 M = 1 '3’*
Dubuque .........| 651 29.35 30.050 f8. 8 34, 97 B‘}'a 48 | s8.7 31| B 55.667.7 3.35— ©-13 4,058 se, | 328 I 3 14 4 124.53.1| 20 12.68 885 o.51 1873
Keokuk,..... ol Bral 29.31 300 Ao ) 78. 48 | 8.8 31| 6| br.ayg.2 R e e ol bl e e 6 143-84.5 13 | 6.691880 1.10
Cafre .....oovenmus 3;;- E;; gﬁ,:?z:; ?;':-_ :'RI g g'-:r! g 60.9 34| 6 5a.z§g4.q 177 — [ﬁ! ;:gig iy :_: [ 23' ¥, 1 g| 134:33.7) 18 | 8.03 1885/ o.261
g:;n: field, I11....] 644 59-3& 30.05 0. 49/ ;r:u— 3: g; S-E*g' 5 ﬁ? ;g ; ggug B 5164 2.49. 4,049 B, aiw |3 t: lﬁ : :;,:i.;igl : ?g Ig;' o :ﬁ;
int Lonis. ......| 1| 29. % 0. 52, o g : -368.3) 1.03— 1.78 4, " : e e . 05| 187g, 0. 111881
e atias’| | w95y pep— 2R 97 |Byo s 6423 7 L i meh aw i e § 16, 6 9 64-34.7 12| 4.82 1885’ o.78{1889
Golambia... ... cvovselerensnlerasifoids] 72e3leeencel 99 il wibal il I o e | - 9I 12 g 10 6I4.3-I¢.4 20 | 6.66/1888 o.07/1873
ﬂnﬁﬂluitr..._“ i 03 : K. % ITEEET R | 47 -, g S 1\ 73:4 5 '._”___ s . 1 !
Springfiid, 3o, .| s.zsﬁ No pmom pgoe. By B ML % g! ca'8d5'o goiat B 2l Rl ,2=5';§';| 2|54 1800l o 1889
venworth.....; 842 29 . I n.8 o8 | Ba. o +6iR0.6 B.2l.1ress.| 5182 8e. . | 25 | - 181888 4641
Tnpeka.........”......!.T,f? i s sl e I~ 7| 60004 5854 3.37 3,057 se. 4 Bl ® 8 134-713-5| 4 | B-2r/i8g0, 2.1411882
gm?hun... seeean] T ITY 18.58  30.05 0.47. ?1':}':-;6’ ';; g‘-:‘: ié i g:;' a6 IE A i -S04 Praipit BE, I P ;‘; 23 ’g :gﬁ 51 ?: ;-Silml n.xa:g
gl i SR ee o St i e S R , g9 32 | 9| 57-067.8 1.02— 2. il s, a8 ! pe. | =l -23{1888, 5.
Valenting ........| 2,613] 27.32 29.97 /0. 55| E;‘ chosed :5-3 45 | 59-5 44 | 15 [seunn. e :;;ws" :.;-, ﬁ, il T :ﬁ' 6 "J-#Ii&s L ?-ﬁ:m} 0.9s/1583
Blnu:G-.t.jr......“I 1,158 gﬂ_ﬁ 30.01'0. 58 5'9-3]”““ =] B:::: 44 | 504 40 | 10 Sd-ﬁ-fhl-ﬁi 2.08 — 0.36] 71235 8. 5ﬁ|n.t g 13 7 1000 4 | 5.8601 1. &y IBEE
st vl JEREEE a8 B ke &) 293 k) BeBiE OLEE 2w |30 sEs 2Tl R
rOn.........or| 1,307] 3B.59) 29-670.75| 68.0— 1.0 : +0 40 | 10 | 50.553.8 0.61/— 1.46: 7,917 se. ‘56 nw. | 7|t B e R :
YANKLON . vvveera.| 1,232| 28 97.0.75| 68.0— 1.0 102 | 3.3 35| $2.7.45' 8| 49.988.7 0.73— 3.03 B, , | OW. | 7| 10 15 6 94-24.4| 14| 4-50/1885| 0.20/18a
Northern Stope. | A ™ ”WI°"5“| P 'gg: 3 @ 81.2) 41| 58.0 36| 6 54+='53+;' 2. 18— o.00 a,gi o ';;I oy ?: Al e B 10 | 6. 311881 o. ‘ﬁ
gt.h:gmnihmne., 2,690/ 27.18 ""ﬁ“gﬂl 64'E|— I:-_‘ i ol il ' ;| C1.48— ﬁ | | : . | 34 4 93 B3. 18 | 6.21)1885| o-44)
ort Custer ......| 3,040 26.8 tlo. ¢ I ; | SI-3 43 | 41.4'51.6 1.26/— 0.53/ 7,751 NW. | 43 1 ol
Helena 111111 ity 2900 3380150 deciy Bihy 3 Bluin bladaas il e B e §! o T Bt ' popact
pi F cceeess Jo280 260.65 29.91l0 ﬁquﬁi 2 -3 10| 30.034.2 0.23— 0.65 5083 8W. 42 8W 14! 12 - . :
chﬂrf'nﬂﬂ‘.....,,,! 108! .1 1 '55: . |-i-i--.i 101 331-3 7.0 ““L R *5.4!4 B e ! | I1 } 43 54.9 1o | r. i O 1886
gur: at_c!ﬁn‘l{lﬂ’# | 5-.«:3' :;o';' 333'223? %:;!_ Y g.‘;’ gg i‘j gggl ﬂ g 40.2/50.6 3.:gl+ 164 5,% s |$ i ::I 12 :E} ; ::l" g:z# . ;'.:g: :;:ﬁ
or ABNAKIE. .. 5, " 24.54 29'93"9.40 & Bl"" "1 | - & 442 44,2 O BB e enas ﬁ‘g]‘l » | o | nw 1 | | -9 - I8
Hﬂ‘rth Plﬂttﬂ ----- 25 1 . { 3- ;”“‘” gl ?9.5 39 43'2 ‘?I 3 4-3-1‘51-1-% o. ¥ 4 - 2 ?I 3 l‘ 2' Ez.gla 3 J“sl'l . Im
Mortl Platae oo« %oul| 37,23 atto ) TLdh o100 | 865 46| 7445 | 13 Sedfiecs P oz &ot3| me. |f§ ol - 1l 3 63:alis| 4 | ouemsl o agissa
| =™ e B i TR B c] | 5.314- 0.60 : | i‘l "f"‘l-’r' 1877| o 161879




QUTORER, 150,

MONTHLY WEATHER REVIEW,

250

nean, Alwaka, the monthly rainfall was 11,31, In extreme west |
Fla., enst-central N, J., extreme west N. Y., on Long Island,
in R. I, central Mass., and west-central lower Mich., more
than 10.00 was reanviled. Over o greater part of southern Cal.,
and thence northward over the central and weatern parta of the
state to the 40th parallel, no precipitation was reported; and
the monthly precipitation was less than 0.50 generally in
oorthern and esstern Cal., southern Oregon, Nev., west Ttal, |
and weat Ariz. Over n greater part of the northern and mid- |
dle platean regions, the east and weat parts of the southern

latean, over & lurge portion of the eastern slope of the Rmk_\'ﬁ_

ountaing, in the middle Missouri valley, in adjoining parts |
of east-coutral Mo. and west 111, and in the Rio Grande Val-
ley above Rio Grande City, Tex., leas than 1.0 fell.

The pitation was generally in excess of the average for
October east of the Missouri and Mississippi rivems, except
over the north part of the apper lake region and thenes aaat-
ward to the wast coast of the Gulf of Saiot Lawrence, in the
middie Missisaippi valley, on the N. C. coast, and over south
Fla. Tothe weat of the Missisaippl snd Missoar rivers the
precipitation was defleient, save ou the north Pacifle coast,
from southeast Wyo, wast of aonth over Ariz., in east-centrnl
Tex., soutli-can Ind. T., and at Rio Grande City, Tex. The
greatest excess in precipitation occcurred on the sontheast New
England coast, where it excoeded 6.00; in extreme northwest
Wash, and the adjeining part of British Columbia, where it
ranged from 4.00 to vearly 8.00; in east-central Tex., where it
exceaded 5.00; in extreme west Fla., where it exceeded 4.00;
anil in northeast Towa, at Rie Grande City, Tex., aml on
Princa Edward Island, Gulf of Baint Lawrence, where it ax-
ceeded 3.00. The most marked deficiency in precipitation oc-
curred at Key Weat, Fla., whera it was nearly 4.00, and the
deficiency was more than 200 at Bastport, Me., Quebec, on
the N. 0. coast, at Springfield, I, and Escanaba, Mich.

Considersd hy districts the average percentage of the nor-
mal in districta where the precipitation was in excess was
about as follows: east Gulf states, 174 per cent.; New Eng-
lamd, 170 per cent.; lower lakes, 164 per cent.; middle Atlan-
tic states, 155 per cent.; sonthern platean, 137 per cent.; (hio
Vallay amdl Tennesape, 128 per cent.; extreme northwest, 136
per cent.; Rio Granda Valley, 119 per eent-; weat Gulf states,
116 per ceut.; upper Mississippi valley, 108 per cent.; north
Pucific const, 10 per cent.  In districts whera the precipita-
tinn was deficient the percentage of the normal was about as
followa: at Key Weat, Fla., 34 per cent.; at Spokane Falls,
Wiash., 49 par cent.; middle-eaatern slope of the Rocky Moon-
taing, 66 per cent; Missouri Valley, 71 per cent.; and upper
lakes and mididle platean, 96 par cant.
cowst, where trace of precipitation was reported for the cur-

rent month, the normal is 106, and on the sonth Pacific coust, L:::

where the average was 0L02, the normal is 0.44.  On the sonth
Atlantic conat and on the northeast slope of the Rocky Moon-
taing the precipitation for October, 1800, about equalled the
October avernge.

For the period Jan to Oetober, 1890, inclusive, the pre-
eipitation in the Ohio Vallay and Tennessee, the lower lake
region, aml on the middle Pacific coast, averaged about one-
fonrth greater, and in Xew England and the weat Gull atates,
ona-tenth to two-tentha greater than the avernge, while in the
Rio Grande and Missouri valleys, the northeast and middle-
eastern slopea of the Rocky Moontains, the middle platean
region, anil on the south Pacific const the precipitation aver-
aged two-thirds to threa-fourths of the normal amount for the
pariod named.

‘The heaviest precipitation ever reported for October neenrred
at Nuwhuryport and Somerset, Musd,, Dyberry and Grampian
Hillg, Pa., Comberland, M., Penzacola, Fla., Grand Cotean,
L., Clevelund, Ohin, Port Huron and Thoruville, Mich., Fort
Bulnnl, N. Duk., Fort Assinniboine, Mont., and Yuma, Ariz.,
in 1800, when tha axcess above the normal varied from nearly

6.00 at Bomerset, Masa., to nearly 1.00 at Fort Assinniboing, | w e

2

For the middle Paciflc| vey

Meah Bay, Wash. At Port Moody, B, C., 1200 fell, and at Ju- ! Mont, ; in south New England, eastern N. Y., Pa,, and La., in

1877, when the exeesa varied from 4.00 to 6.00; in the middle
and lower Ohio valleys and west Tennesses in 1883, when the
exoess varied from 3.00 to 6.00; in the opper Mississippi val-
lay in 1881, when the excesa varied from 2.00 to 5.00; and in
Cal, in 1880, when the excess varied from 2,00 to 7.00.

The least precipitation reported for Ootober ocenrred at Con-
cordin, Kans., Abilene, Tex., Walla Walln, Wash., and Bun
San Francizeo, Oal., in 1880, the deficiency varying from 1.16
at Ban Franciaco, Cal., to more than 200 ot Abilene, Tex.; in
Me. in 1874, when the deficieney varied from 2.00 to 3.00; also
from west Pa. over east Va., and in the lower Mississippi wal-
ley, in 1874; from the sonth Atlantic coast to the Missisaippl
River in 1886, when the deficiencies varied (rom 2.00 to 6.00;
from the npper Mississippi valley and the weat part of the
npper lake region westward over N. Dak. and Mont. in 1489
when the deficiencies varied from 1.0 to 3.00. It will be uute:{
in eonneotion with the distribution of preeipitation for October,
1888, that it was the heaviest ever reported for Cal., and the
lenst ever noted over the porthern part of the ecountry from
Wash. to the upper lakes.

DEVIATIONS FEOM AVERAGE PRECIPITATION.

The following table showa for certain stations, as reported
by voluntary observers, (1) the average precipitation for Oe-
tober for o series of years; {E;Bl:hn length of record during
which the observiations have n taken and from which the
average has been computed; (3) the total precipitation for
October, 18840; (4) the departore of the corrent month from
the average; (5) and the extremes for October doring the
perind of observation and the vears of oconrrence :
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Temperature.—Maximum, Bl, at Springdale, 12th; minimum, 19, at Spring-
dale, 28th; greatest monthly range, 82, at Springdale; least monthly range,

-ii',. st Union City.

ipitation.—Greatest monthly, .49, at Covinglon; least monthly, 0,00, |
at Parkersville and Dare,

Wind.—Prevailing directions, north and west.—J. [, Flunke, N. I
Nasheille, director; H. O Bale, Signal Corps, assistant,

TEXAB.
M), at Gallinss, Gth; minimum, 14, at Cold.
range, 63, at Coldwater; least monthly range,

Temperalure.—Maximum,
water, 10th; greateat munthiy
24, at La Grange.

NOTES AND

EVAPORATION.
[By Assistant Professor T. Romace. |

In Table I are given depths of evaporation for the monthe, in inches, as
measured by & pan evaporometer and by a Piche evaporometer, at Sweotwater
Dam, S8an Diego Co., Cal. The results are communicated by John E. Boal,
voluntary obeerver.  The results with the Piche were derived by taking the
quantity of waler evaporating from a wetted paper surface as one and one-
third of the evaporation from an eqoal water surface, The avaporation from
the pan, na shown by the table,is 1.12 times the evaporation given by the
Piche. It may be concloded from this that in the long ron, in the course
of a year, the Piche gives & good approximation to the actusl evaporation
taking place.

In Table IT are given the depths of evaporation obeerved at & number of
stations in 1889 and 1880 with Piche evaporometer.

In Tables ITI and IV are given depths of evaporation messured by pans,
These values have been courteonsly communicated by the Hon. J. W, Powell,
director of the U, 8 Geological Survey.

T L—0C n (in fnches Off and af méds-
::;; aprﬂﬁa (i dnc J‘qg epaporalion fr s .r

wilh o eoaporomeler twater Dam, San IMego Co., Cal.

g, I

TPITTIEEE

?"T’J.;

o) beb i

Tase [L.—Eraporation (in incher) measred by Piche eoaporomefer,

1884

Beptamber.

June,

‘I duly.
PR S ! Augunt.

e D B s s B e G0 D ¢ LR e G

Boaton, Mass

New York Cit
Washingion
Baffalo, N. ¥

Cloe nnatl, Ohio.
Mam ilr:I'uuu..
How Urleans, La.
Chi W 111

Balnk
Keelor, Cal. ...
Yoma, Aris.

Ei Fl.lE.iT&Il.:. e
Dod,r ty, Kana
Ban Antonio, Te
Omahba, Nebr,.
Denver, Colo.. .
Balni Vinoent, Minn
B
Albugqasrquae, N. M

bl
- TN

Foin @e b

B P e e e

O o= 0GR DD S LA DR e
. =F
| i ot o il i e
L N - -1 ]

w9 S ea e d S Te

L3
=

*| Meteornlogical record of Army post

Precipilation.—Qreatest monibly, 527, st Weatherford; least monthly,

0.00, st La Grange.—D. [}, Bryan, Galveston, direclor; I M. (line, Ser-
| preand, Signal Corpe, assielant.

WIBCONBIN.

Temperadure.~—The mean was over 3 above the normal; maximum, 70, at
Hayward, 20th; minimum, 7, at Hayward, fth, and at Red ‘hflng. Minn., 10th;
greatest monthly range, 83, at Hayward; lenst monthly range, 28, at Cadiz.

Precipiiation.—The ave was glightly below the normal; grestest monthly
2.08, st Delavan; lesst monthly, 0,88, at Baint Pauol, Minn,

Wind —Prevailing direction, northweat.—R. E. Kerkam, Milwoukes
Sergeant. Signal Corpa, in charge,

EXTRACTS.
Tante IIL—Epaporafion (in inches) measured with pan in 1889,
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluniary observers, &c.—Continued.
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