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1,076.96 feet (1929 adj.
—314,617 square miles.
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Dubuque lock and dam

|l Dubuque WB A’
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. Cambridge Epilep.
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{| Pelican ]

Ottertail -
Park Rapi

Pine River :
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‘Do
Reads
Red Lake Falls_

‘Rochester WB AP
" Roseau power plan
Rosemount Agncultura
~periment Station_ -
Rushford sewage plan

Tracy power pla.nt
%l‘all I3NNE..

Willmar AP .

Willmar State

Winona 38W ..

Winona D
“Winton p
Worthingtc
| Worthin,

Bd]mgs water pla.n
Billings WB AP
‘Birney 11E..
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Boyes..
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Do
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Mason City

‘Merriman__©
Minature 8N
Mitchell 5E .

| Spiker 4D
“Springview
- Stanton:.

Valentine Lakes Gam
Valentine WB City..
‘Valparaiso..
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indan Fort Lincoln P:
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ewey ONE -
Dewey 15NNE

40 Hot Sprmgs_.

Hot Springs 7W.
“Hot Sprmgs QSW

: ehec. :
i} La Creck Wildlife.

: ’La Delle 7NE

‘Pactola Ranger Station
. Parkston 5E
Parmelee_

' . ~Rapid Cit;

Raymon
Redfield
Redfield 6B

| Redig ONE-
| Redowl...

Ree Heights 6N

1 Rochiord Ranger Station.

Sioux Falls W' B AP.

Sisseton 3ESE.
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| Madison WB AP_.
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ercer Ranger
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Mule Creek.




3 14N
Shendan Fld.
Sheridan W.

- Spencer 10N

conditions

elt in progress; small at e ;
Frozen 127+, top 3/ wet and flinty; 1 60” dce on groun
5 BY: anular with hard crust; slight melt under ic
‘s 1.25/” ice on ground; 90- percent cover; gran
Frost 3" 1” ice on ground; 100 pe1 cent, cover; heavy drifti
Frozen w1th standmg water; 2/ ice; 40 percent cover; we
d 100 pereen cov Tan|

St 3” -1.25" ice o gmu.nd
between snow and ice. i
Frost 107 100 percent cover; g 1anular, Wet heavy dnftmg
0.20” 1ce on ground; 100 percent cover -

: 507 1 ice o ground 100 pereent €O er
| »kModelate frost; 100 percent cover.

‘Wet, frozen grouud' 100 percent cover
Moderate 1rost; 100 percent coves

- ,Heavy frost; 100 %grcent cover,

Frozen, t o6 0f i ice; 100 perc
Frozen’8"; 100 percent cover; gl
Frozen 5””

: 5.0.75'%; 7 now granular, ic
12” 1.257; /s 100 porc t:over° snow granule
" -1, 50" me on ground 100Dt




. equ1VaIent .

: ';Frozen, 1" ice on ground 100 percent cover; emiporou
“Frozen 12”; 95 percent cover; snow granula.r and crusted
- Frozen 12“ trace of ice on glound 100 percent cover
30 percent cove1 no sample taken :

‘I‘rozen 1" 1ce on | ound’ 100 percent cover, ice har 3
| ‘Erozen; 0.30" i ice on ground ‘100 percent ver; ice hard
10 percent cover, no sample take ;

0 , Frozen 0 ]0” ‘hard ice on- ground 100 percent cover.
':’ Frozen 0 40” hard 1ce on ground 100 percent cove

h: onground 95 percent cover
ice on ground; 90 percent cover,  Sta:

- 'jFrozen, 0 207 1 e on. ground
‘| Frozen; trace ice on ground; 100 percent cover
: ‘Frozen 0. 50” fce on ground 100 percen

70 Frozen, 100 porcent cover 5
| Frozen; 0.25" hard ice on’ ground 100 percent cover
i Frozen, wet 0:50% ard ice.on ground 100 percent cover. .

,Frozen, Wet 100 per cent cover i
Frozen; moderately wet 100 percent cove L
[ Flozen, wet; 1 h

Frost 6" 2 Sce on ground 75 ercent cover,
‘[~ water on surfaces w1t Do s1 :
No frost; saturated.
1 “Frozen; wet 0.80/ ard;lce on ground; 100, percent co
40 percent cover, no ample taken

Frost %2 0. 50” 1ce on ground 60 pelcent cover granula
“crus gy

Frost 1"—6" 1,507 ice-on. ground 100 D rcent’c ver;
heavy: crust top 3""-4" new snow.
No frost satur ated 5210 percent cover

Gordon, Nebr.

: ;'Frost 7”—10" saturated 5-10 percent cover
. Merriman, Nebr :

| Frost4'; wet 5-10 pelcent cover. .
: gNo frost  top 6’ !5 2" frost layer under, soxl satur ated 5 percen

Frost 12”+; top 1" ﬂ.rnty remamde hard dry,
2100 percent cover. -
| Frost 8”; very dry except top- 2" 100° percent cover,
ol packed ice layer beneath 0. 5077177 thick.
Frost 12//+; top 3/ hard, flinty; 0.28” ice on. ground 100 pe
' top 6" fine and pa.cked loose, thick crust 6"/ down; gra;
‘szen 12~ top 4’2 hard, flinty; 1.80" ice on ground; 100
- soft, wet. and coarse, cmsrderable melt water in 1ce Iayer
5 Frozen 12”; top 2” hard flinty; 1.90” i ;.60
_coarse, dey. :
Frozen 10" top 2 hard and ﬂmty, 5 0” ic ot ground
- ponded water in fields, no runoff evident.
ATop 6 thawed, moist 6//-12//; runoﬁ evrden 1n ﬁel
- bankfull; Vermillion River
¢ D - : i ;Moderately wet; frozen 30"
: ~ k et e | porous. 8 ‘
.New Rockford N. Dak ; : |22 2.32 | Moderate frost; 1 ice o grou.nd 95 percent cove
10. Jamestown, N:- D 220 10 443 Moderate frost 1” hard ice on ground; 98 percent
11 Ellendale, : ,ngh frost; ice on ground; 98 percent cove!




[ TozZen 11” top 2~
over, 3 Iayers of

melt; streams frozen
oSt 12—13" wet; 0.90”
icy; some water inice. =
+; top 1/ thawed
ver; coarse, granular; ic :
top 2/ flinty; 100 percent coy
: 1 _percent. cover,

~ 1
degenerated to- rotten 1ce, Big Siou
ankful, 1ee not out, over ice in place:

over; crystallized; drifted.
rystallized; drifted.

0
‘Drifted; slushy near ground.
15/percent cover; scatl;eredd fts snow d

3 307perceht cover, snow inlow places ditches
U -ice and wat ditche

c
10-20 percent CO;
60 percent covel loose heavy snow in tlmber,

osely packed ‘patches of i ice

35 percent cover; light snow, some layers,
30 percent cover; drifted snow, small pat
55 percen; cover honeycombed light, gl

rinmesota side)

0. percent cover; heavy crysta.lhzed drifte
| 100°percent cover; crust, layers; drifting
100 ;;Dercent cover; drifted; crystalhzed

Hard crust over loosr granula.r Snow.
Honeycombed some Wa.ter and 1ce under now

Do
nght ctust glanular SNOW.
Granular snow, loose; 1”"to.
- Granular snow; 17 to 2% wal
‘Water under snow; granulaj
‘Granular snow; light crust
_Hard crust; granular snow.
Ha,rd crust; granular snow

m@,w@mw&&fﬁ‘%ggég

Lasd
w&mﬂoqmo




conditions-

ttlneau, N. Dak:
nda, N. Dak.

olla, N. Dak.
D.

Coopelstown, N. Dak
Cooperstown, N.

dock. N Dak
den, N Dak.

- T90 per: cent cover; dnfted crystallized; -

| Hard packed; glazed; rost. line" 5" L Iocatlon, 0” at
| Hard packed; heavily drif tod. :

30 | 80 percent cover; crusted; packed d

1| ICrystalhzed
| Hard crust; granular snow.
Hard crust; granular hght SNOW.

| 2/ new snow, then hard crust; gra%ular Snow.

Noreross, Minn
Graceville, Min
4. Wheaton, an:

90 percent cover snow Well packed d.nfted some new T

| 85 percent cove h

~SNOW,

. ,‘Moderate frost, 0
- |- 50 percent cover;

75 percent cover; ‘some crusted layers, Some new sno‘

85 percent cover; crusted, well packed; some new so
80 percent, cover; drifted, Well packed; some y

80 percent cover; heavy crust SOIe new: Sno

60 | 80 percent cover; some crusted S0Ime NEW SNOW;

|80 percent cover; crystallized; some new snow; ice on grou

60 percent cover; new snow,crusted layers, some driftin

: ”70 percent cover, new snow, crusted layers, packe

85 percent eover hard packed some loose

- 20 percent cover; scattered drifts, fields bar

| 60.percent cover; honeycombed g]azed

80 percent cover; packed; 1ayers of ice, honeycombe
L 198 per cent cover 11ght frost. :

70:percent cover; crusted packed; drifted: :

.| 50 percent cover;. crystalhzed drifted; ice base.
“ 95'percent cover; packed; drifts; crystallized. -
180 percent cover; crysta,lllzed packed glazed.
“60 percent cover;: honeycombed crystalhzed Toose.
| Prozen, moderately wet, 0.60” hard ice oh ar und; 9
.80 percent coyer; loose snow, ice base.:
) | 50'percent cover; glazed; crystallized; ice base

- 40 percent cover; light cover of snow; drlftmg ;
| 70 percent cover; packed; crysta]hzed

50 percent cover; drifted; packed; crystalhze

80 percent cover; packed; drifted; crystallizes

[ 90 percent cover; ‘packed; drifted; crystallized

Light frost, 17 soft ice on gmund 99 percent cover

|75 percent cover; dnfted crusted yers 1
g ~"95 percent cove:

o Har(]i) crust; ranular SN0

' Light. granulal snow

Hard crust; granular snow.
Medlum crust then light: granular snow

18740 1 Water under snow, 50 percent bare
‘| Hard crust; light granular snow.

- Light granu]ar SDOW. ;
| Light crust; granular snow. o

- Tight: crust Tight granular snow.

‘Hard crust; then light granular snow.

00| Hard crust; granular snow; thin layer ice under sno
| Light crnst‘ light granular snow.
| Orystallxzed open ﬁeld observatlou. :

Granula SNOW; hard crust below surface.

T.00se snow grannlar, taken in ti

30| Drifted glazed crystallm -
‘| Loose, glazed crystalline; frost 24
- Loose. granulﬁ,r ﬂu

e 100 percent eover, layers
100 percent cover; layers of crystallized
;Hard icy crust: about 8/’ above ground.




e O > 00 O 00 DD |
i Q‘E“"‘"“‘IWN~P?“

o Oruste

“Crust on top,’,

| Crystallized;: wi oded area. !

( rust on top, remainder ¢ stalhzed wooded al
: d' open fleld obse ation,

h
/S| T,lhzed open ﬁeld observatlon
‘snow on top,: bottom crystallized.
W sSnow on top, bottom crystalliz d; openf
[,00Se Snow: on top, bottom crystalhzed; open field o
top, bo ;,t ﬁ_eld observa lon.

p, bottom crystalhzed open field
observatxon i

| Cfuste

100 percent coveL loose wet snow

; 100 percent cover;  loose wet | SNOW, SO
0. percent. cover, d1 d

Do :
| Crusted layers. -
| Heavy top crust'thh Cr! sted la er
‘Loose with light crust
Moderately crusted.
| Hard crust; light granular snow
-| Light gr: anular Snow.
e Crysta].h pen f ﬁeld obse1 vation

‘90 percent covered; dufted clysta,lhzed
0-percent: cove rlfted crysta]hzed
| 80 percent cover. . ;
| 1/tice layer 67/ below: surface
1" ice layer 8’ below. surface:
2/ ice layer 7' above ground. Ly
14" layer of ice 4/ above ground; th' : r of ice ¥ !
fli t 0 ; .10

28 ijrost 11/, top 2/

1% dce ]ayer 6

cover, no melt.

| ‘Heavy granular snow; thin layer ice under snow
i de1 granulaa soft SN

/2// tO ;
10 percent cover, granular,
‘Slushy snow about, 14" under Snow .
‘Granular snow; light crust; some bare spot:
‘| Granular snow; slush on bottom
“Frost depth 36/ 1042/ ;
1! layel ice at: bottom granu]ar Snow; bale spots in cove

‘Granular ice, / ¢ 1ayer 3! ’ down
| Granular snow. -
’ Thm layer ice undcmeath g1 anula,r snow -

Granular snow with 1h'ea,§/3*gcrﬁét.~ :

n 12”+ wet, 0 75" ce n ground 70 percent cover, ‘melt:
progress, no nmoff large stream adjacent to course. frozen. -
Tr rozen 1274, - saturated 75 percent cover; melt in d .
rlpened to layer of rott 208 1cc m y place -
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| Freezeup | -

“Nov. 17
5| Nov. 10
| Nov. 15
| Dec. 14
r.4| Dee. 5
"8 | Nov. 16

) 6
2 | Dec. 9
{0V, 25

Piétra, 8. Dak.

| Breakup |

See footnotes at end of table.




See footnotes af nd of table. .




| Breakup

 LaCrosse, Wis. ||

: Breakup .‘f'[‘F'reez'eqi)

Dec. 12,
- Jan. 1,1924.

‘Mar 31 | D
Mar.18 | , 30-.---.| Feb. 23 | Nov. ! ;
Mar. 8| Dec.2s. || 193 b. 3| Tem 10,1082, ||
Mar. 30 | L1200 1932 - Mar, 2 9.
Mar. 18 | Jan. el

- :Dubﬁque,"lbv'v:éf' e B ',/Dhi)'iiq,lié,flbwa’ L

[ 'Bte‘aki;b'i,y e Breakup i ‘Ffeez”ey,up' -

[ Nov.21. . : : I i - . Mar.
‘Nov. 18, b : ar. 23 3. = “Mar, ;
Nov.26. = i ‘Mar. 21 | Nov.13: = |} .23 | No
e . 28 | Noy . N . »311 Dec.5. . i
r.17 | Dec.1. t ‘Mar. 19 | Jan. 2,1919. |}
1 i . Mar. 15 | Nov.30.
- Dec. 18.

See footnotes at end of table, -




: Fob.,
1 | Feb.
y /Dec.'l

actual fr eezmg and breaking
ctual date of the first and la;
h two are closely» related

Gage zero

1929 adj.

'Draina‘gé




‘Streamn and location

" Gage zero
| 1929 adjf. |

', stage *
- (feet)

Chlppewa R1
“Zumbro River; Thellman, Minn

ppel Iowa, Rlvel Decorah Towa
Wisconsin River:
Roth,sqhﬂd,;Wx

Steuben Wis_:
1 Garber, Towa,.-

‘Waterloo, Iowa._
edar Rapids, Tow:

wa River: -
" Towa City, Towa_
. Wapello, Tow: L
cunk River: Augusta,
es Moines River:

Boone, Towa._. ..

Des

Bismarck, N, .,Dak
Mobndge, S. D

: all,
Yankton, §. Dak
Sloux City, Iowa

,hm’gt n,
Jharl r
er;

187152

7I3.84 |
T8 |

645 0!

:,’164 5005/, 650

) 179,800 |
180,940 |

183, 860

- 186:360 |
208,710 |
2137529 | 1118
,250 750 | 101

| Apr. 15-16.
| Apr. 17
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Record furnished by U. S, G

(C) Record .
éggG)’”ReCord, collected in cooperation with
(}); Interna

«

m

Towa

1

Tansi

MISSISSIPPI -
RIVER

B\

7p.

4 Crest, 20.93,

| MISSISSIPPI

way|

: La Ci'oyss,e,f Wis.

18,14

3y

. MISSISSIPPI |

,M,innea_‘péhs,, i

| MISSISSIPPI |

RIVER

 MISSISSIPPI

tional Gag’ing Station

RIVER

8 Crest, 22,02, 7-11

MISSISSIPPI © |
7 RIVER

Reads Landing, Minn. | Winona, Mimn. (WG)

- MISSISSIPPL
~ 'RIVER

- 'Fopt Ripley, Min

195,82, m.

)

2 Crest

 MISSISSIPPI

. RIVER
. Red Wing, Minh.

e

Crest, 14.73,

.

y

5 dreét

4 Orest, 15.32, 9a-2p.

i Crest, 17.03,4p.

6,85, 73, m,
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GERSRAoY O i D
AR EE Eoweah

st, 17.85.
Crest, 18.95,8 p.m.




SERD BRESN
NN @ U
 BBREE BRERR

e
SO RO O

 |MISSISSIPPI RIVER|MISSISSIPPI RIVER MINNESOTA RIVER

. ',,ths'tet,ilyni.:(w,(}),' ;/'Capef‘(}i’ré.x“deau; Mo 3 Montewdeo an (G)

VMW '




“BL

K RIVER

AC

Wis. (Wa)

eillsville,

.:LT

EUR RIVER

LE SU

Minn. (@) |

>

 Rapidan

S esf:,

| New Ulm, Minn. (@)

%31, 1-7a.m,

 BLACK RIVER

@)

Galesville, Wis.

ER

,UMBRO RIV

3

 Theilman

5 Crest ]
8 Crest,

&
=
&
o
Q
-
O
A

Wis. (WG)

| Durand,

. 12:3

16’."50,
14,01

“Oarver, Min:

g5 S ies
3 RN

ST.CROIX RIVER | CHIPPEWA RIVER |

Minn, (0)

;StilIWater.

3,,Cresf
4 Crest,

11
89,

i
1

‘7a.m

3

3
y




4 Crest, 10.20, 11 p.

Rothschild, Wis. (&)

_ WAPSIPINICON

5.
|

B
c

8:30 a 'm;.

- Decorah,

)

2 Crest, 14.80

- 36,77 highest observed. -

Steubon, Wis. (@)

#Mean daily stage..

1 Crest,

y

7a.m..

17.87,

| KIOKAPOO RIVER | TURKEY RIVER

ean daily stage.




DES MOINES
- RIVER

, 9 a.:m, ’

S 1173,

fot
=
=

Moline

6 Obser v

2 Highest sta

o reported,

{ Highest sta




OINES RIVER |1
Tiacy, Towa (WG) |

S Coe e B
0oSom wmmon. Swwww. woood | T |

A o] e O C IS N SRE i SIS R RNG

1 Crest, 1481, 1a. m.
Crest, 15.25, 8 a.

R | ILLINOIS RIVER

Havana, TIL.

ooon | T
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Lot e

bRboh Borpks TSBER BI85 555E5S 5555k | 2

IO B g S gy S

3 Cfé'st,lzz‘ez;g;'go f - 18.3 noon. ' o Crest, 18.6, 27—28,:'51

417.9 noon, © Crest, 16.61, 5:45 p.m.




N Dak.
am ,onﬁsd

)
i

EIboWoOds,

7 Crest, 24.10,11:59 p. m

release from upstream

e
.
2a.m,

25.20,

i

sty

Dak (WQ)
4,9p. m.

Williston (TW);
514
6 ,Qre

| MISSOURT RIVER | MISSOURI RIVER

New Athens,
6:Crest, 24.25,

m

1031, 6‘?34.‘
3,11 p.

2

-4 Highest stage'tepofted;q

& Crest, 17.

o
B
2 &
o]

5 Crest

m,, ice moving.
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PR
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9.4, 4 p. m., open. i
00.1 10p m open. crest e

0op.m. '
8 Orest 310, 3 15 a: m rom hlgh Water m k
,VBCrest -27.9; 6pm :

10951, 11 p. m.

u No subsequent record. :

MISSOURI RIVER MISSO A RIVER

Chambellam S. Da'
(W

. | MISSOURI RIVER
| Fort Randall Dam,
S Dak (O

POHODN ONIRDM0 NTDRI DWRI N -GN D0WIRD

f y At centerlme of dam
- 4 Crest, 25.55, 6 p. m

Okrekst;, 22.55 noon.
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