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before beh  again occupied. Some bridges were swe t 

Jackson division of the Michigan Central, the Grand 
Rapids clivision of the Pere Marquette, also 011 the Grand 
Trunk for several days. 

The weather conditions 8s described above also pro- 
duced floods in the Fort Wayne (Ind.) and Columbus 
(Ohio) river districts. All of these floods were forecast. 
The stages reached in the Grand Rapids and Saginaw 
distsicts of Michigan and the Fort Wayne distnct of 
Indi,ma are given in Table 2, and for the rivers of Ohio 
in Tables 2 and 4. 

~ ~ s o u r i  R ~ V W  -flood in the vicinity o j  Yadton, 
S .  Dnk.-A severe flood or overflow of the lowlands on 
both sides of the river occurred between the 7th and 13th, 
resulting in a very considerable loss of live stock, stored 
crops, and hay in stacks, also damage to farm buildings 
nniounting probably to slightly more than $200,000. 
Damage to railroad tracks and roadbed and to county 
roads and bridges will increase the total loss to about 

away and t h ese was a suspension of railway trafic on t % e 
BIKERS AND FLOODS, MARCH, 1816. 

e 

By ALFRED J. HENRY, Profeior in Charge River and Flood Division. 
[Dated: Weather Bureau, April 29,1916.1 

Miwimippi.-The flood in the lower Mississippi, which 
began in the latter part of January, 1916 (see thls REVIEW 
for that month), gradually suhsihed durin March, 1916, 

on the 17th. Six days later it dropped below the flood 
stage at New Orleans, after being continuously in flood 
at that station since January 31, 1916, a eriod of 52 

period of 63 days, one da lon er than in 1912. 

February and March, 1916, in the watershed above 
Vicksburg was such as to perniit a steady decline of the 
flood waters in practically all parts of the basin. A large 
part of the preci itation of March in northern districts 

was a fairly heavy snow cover in upper Michigan, northern 
New York, and northern New En land as late as the 27th. 

middle dssissippi Valley on the 26th-27th caused a light 
swell to pass down the river between Keokuk, Iowa, and 
Loui3iana, Mo., as shown in Table 1. This swell did not 
reach the magnitude of a flood in the main river above 
Keokuk, Iowa, but the total preci itation over a region 

southwestern Wisconsin from the 21st to the 26th was 
great enough to roduce flood stages in the tributary 
streams which su sided almost as uickly as they rose. 
The sta e in the Galena River of dinois is said to have 
been at f east a foot higher than ever before recorded. The 
railroads in the flooded section suffered considerable loss 
to roadbed and tracks and also froni a general suspension 
of traffic for three or four days. The damage in the 
flooded section robably amounted to $50,000, of which 

lives were lost. 
The warm weather and the rains lnentioned in the above 

para aph were associated with low No. VIIU, Chart 111, 

an, was attended by rains averaging about 2 inches in 
Septh over the State south of the Straits of Mac.kinac. 
This amount of rain and the inslthg of 3 to 4 inches of 
freshly fallen snow resting upon a frozen soil, caused a very 
rapid and escessive run-off and severe floods all over the 
Lower Peninsula. The flood in the Grand River a t  
Grand Rapids, Mich., was the atest since 1905, with 

in the &iginaw River and its tributaries was complicated 
by ice jams at several places that caused a tem orary 

sands of acres of agricultural land in the Saginaw Valloy 
were under from 2 to 8 feet of water, thus necessitating 
the removal of stock to higher ound. The damwe to 
the land was robably very s m s ,  but a number of ?arm 

the river at Vicksburg, Miss., passing be f ow flood stage 

days. At Vicksburg the river was above B ood stage a 

was in the form o f snow, as a consequence of which there 

Relative1 high teniperatures an 9 moderate rains in the 

embracing northeastern Iowa, nort 7l western Illinois, and 

Fortunately the rain 9 %  all istribution during both 

about one-thlr B wa8 sustained by the railroads. Two 

this f$ EVIEW. The sanie low, as it advanced over Michi- 

the sin le exception of the Apri F , 1912, flood. The flood 

dammin of the current and overflow of the lowlan 1 s that 
would ot B erwise have escaped. It is reported that thou- 

buildings Wi l? have to be renovated and put in order 

- 
8350,000. 

The ice in the Missouri River during the winter of 
1915-16, was somewhat thicker than usual. Awarm 
s ell in February caused the ice to break up at Sioux 
&ty, Iowa, and go out as early as-Februar 21.' At 

broke up February 21, but evldently orged a short 

at  Pierre. 
At Chamberlain, S. Dak., the next station below 

Pierre, the ice broke up on the 5th a t  a stage 5 feet 
below flood stage. At Running Water, S. Dak., just 
below the niouth of the Niobrara, heavy ice was running 
on the 7th, with a stage of 18.8 feet, or nearly 3 feet above 
flood stage. The crest of this wave evidentl reached 

the river was bankful and carried a heavy burden of ice 
durin the forenoon of the 7th, but it began to recede in 

turned and again began to rise, adding 2 feet to a stage 
that was already serious. The gorge below Yankton 
continued to hold throughout the 8th to l l th ,  but gave 
way on the 12th. Meanwhile the overflow and back- 
water had created a very serious condition along the 
river between Springfield and Vermillion, similar in many 
respects to the meniorable overflow of April, 1881, also 
caused by ice gorges. Table No. 3 shows but a single 
flood stage in connection with the very destructive 
ovorflow a t  and near Yankton. 

Ohio River.-Duriug February and March a consider- 
able aniount of snow had accumulated over the water- 
sheds of the Allegheny and Beaver Rivera and a less 
amount over the watershed to the east of Pittsburgh. 
The low-pressure system No. VIII A, Chart 111, before re- 
ferred to as causing floods in Arizona, lower Michigan, and 
the middle Mississip i Valley, in its east-northeast course, 

burgh, Pa., district on the 25th, continuing until the eud 

Yankton the river was near1 free of ice on Be t ruary 23. 
At Pierre, the most norther 9 y reporting station, the ice 

distance below that lace and held unti f March 4, nine 
days later, when ice % egan running on an 18.6-foot stage 

Yankton, S. Dak., early the same day. At t 1 at point 

the a P ternoon, falling several inches. Soon, however, it 

was attended by re ]I atively warm weather in the Pitts- 
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Flood 
stage. 

of the month. The Allegheny and the Beaver Rivers 
began to rise, due to snow water, on the 26th. On the 
two succeeding days moderate rains fell over the district. 
The Allegheny and Beaver were both above the flood 
stage but the former failed to reach flood stage a t  Pitts- 
burgh by 0.2 foot, doubtless due to a fall in temperature 
that checked the snow molting above Pittsburgh. 

The cessation of the rains on the 29th, together 
with the fall in temperature noted above, destroyed 
whatever chalice of a severe flood then existed and, as 
it tur~ied out, only n small flood resulted. The flood 
stage was not reached on the Ohio a t  Wheeling, but 

. stages slightly above flood were reached from Parkers- 
burg to Ciiicinnnti and dgniii in the Evansville district, 
but not in the intervening Louisville district except a t  a 
single station, Clover ort, Ky., nor at Cairo, Ill., although 

reached a t  that place on April 8, 1916. This slight swell 
from tho Ohio passed down the Mississi pi during A ril 

taries of the main river and served main1 to rolong the 

after falling to 35 feet a t  Vicksbur , began to again rise 

which date a fall set in. 
Susquehanna Bizw.--In the waterahed above Bing- 

hamton, N. Y., on the north branch of the Sus uehanna 
the average de th of the snow cover on Marc% 23 was 

During the ensuin week t le snow cover disap eared at 

found its wa into the streanis. Fortunately the weather 

favorable to a gradual and moderate run-off. Flood 
stages in the Susquehanna and the Hudson are shown in 
Table 5. The weather conditions over the watershed of 
the Hudson were similar to those which revailed over 

the month. .The most noteworth feature was the ab- 

conditions on both rivers. 
In the Harrisburg district of the Sus uehanna, which 

below Binghmton, and the Juniata, the ice broke u 

in this district was also li h t  except on the 28th and, all 

was attended by the minimum amount of 00 mg. 
The property loss in the Binghamton district was 

about $5,000; in the Harrisburg district probably as 
much as $200,000, a large part of which was rn the loss of 
wa es of e n  loyees, due to the shutting down of various 
in d ustrial p P ants. 

Rivela in the Denver, Cob.,  district.--The prevailing 
mild temperatures durin the month melted practical1 

streams were swollen, and in localities in the mountains 
on the western slope the stages reached were almost as 
high as the crest stages of last year. 

Salt River ofAtizona.-A low-pressure system, No. VIII A 
of Chart 111, moving eastward passed north of Arizona 
and caused a two-days’ rain over the State and doubtless 
the melting of some snow at the hi her altitudes. The 

the 24th, but the rise soon subsided. !&e damage was 
nominal. 

TVaElamette River.-Heavy rains durin the closing da s 

a stage of 44.5 feet, s ncking 0.5 foot of flood stage, was 

but was not reinforced by flood waters 9 rom other trigu- 

period of high water below Memphis. & Q  e owor river, 

and reached a second crest of 45.2 P eet on April 26, after 

g s 24.7 inches, wit E a water e uivalent of about 35 per cent. 

an average rate o H an iiicli daily and considera le water 

conditions B uriiig the closing days of the month were 

the Susquehanna watershed during the c P osing days of 

sence of heavy rains, which great 9 y mitigated the flood 

includes both the north and west branc 7l es of the river 

and went out on moderately high stages. The rainf af 1 

in all, the breaking up of t % e ice during the s rin of 1916 i f  

all snow in unprotected f ocalities below 8,000 feet. A5  

Salt River reached and passed floo d sta e at Tempe on 

of the month, in conjunction with a %i gh stage m t l e 

Above fl+ 

From-1 To- 
- 

___- 

lower Columbia, conspired to produce flood stages in the 
Willamette and other Oregon rivers, as shown in Table 6. 
Owing to the advance notice given of this flood the dam- 
age was nominal. 

Flood losses during March. 

Missouri in South Dakota and Nebraska ...-. . . - - - . . . - -. . - - - $250,000 
Susquehanna .____. . . . . - -. - - - - -. -. - . . - -. . - - - -. . . - -. -. . . - -. u)5,000 
hfhs&ppi in Iowa, Illinois, and M h u r i . .  . -. . - - - -. - -. - -. - 187,800 

Total Zoss ___..___.__. - - . -. . -. . . . - - -. . . -. . - - -. . - - -. . - - - -. 642,600 

Estimated saving by warnin e... . - - - -. -. - - i .  -. . -. . -. . - -. 30,500 
TABLE 1.-Floods in the upper M i s s k i p p i  Rivw nnd tribuutarips, March, 

1916. 

River. 

River. 

Aboveflood 

Station. 

Yisslaslppi ...... 
Do .......... 
Do .... . . . . . . 
Do.. ........ . Do .......... 

Wisconsin.. . . . . 
Des Moinw.. . . . 

D.o.. . . . -. . . . 
niinom. . . _. -. . . 

Do ..._. . . . . . 
Do ... . . -. . . . 
Do. .... . . . . - 
Do. -. . . . -. . 

T e  

‘ 

28 
29 
28 

Statim. 

Stage. 

Frtt. 
14.4 
120 
11.3 

-- 

Louisian~ Mo ___.._._.. 
Knowlton’ Wis ..._.__. 
Ottumwa,’Iom.. . . . . . . 
Boone, Iowa.. . ._. . . . . - 
Morris 111 _........___._ 
La salic. IU __.._. __. . . . 
Peoria I11 ______..__._.. 
Bearditown, Ill. .  .. . . . . .... do .___ __. . . . . . . . . . . . 

Sandushy. -. . .. . 
Do _..._..._. 
Do ___....___ 

Yaumcre.. . . . -. . . 
I: er Yandushy, Ohio.. 
T g n ,  4 hi0 _.........._. 
Fremont I hio .-._...... 
Fort Wahe. Ind .... . . . .I 

Feet. 
14.0 
17.0 
14.0 
13.0 
12.0 
12.0 
10.0 
12.0 
13.0 

10.0 
12 0 
12.0 

ia o 

29 
28 
31 

31 31 
29 
31 
31 
28 

30 
31 

29 

G 

28 

28 
28 
31 
a? 
27 
28 
20 
30 
1 

28 

2a 
2.9 

8.3 
15.1 
18.5 

23.4 18.9 
m.2 
13.9 
10.7 
6.5 

23.5 
15.8 

iao 

:::: 

creat. 

Do.. . _.._. _. 
Flint _._____._.__ 

Do. -. . -. . . . ./ 
Casa .___..____.__ 
Tittabawsssee -. . 

Do _.___.___. 
Chippewa.. . . . . . 
Pine ....____.._._ 
Grand ... .._ ._ .._ 

Do .___.___._ 
DO ...._._.._ 

StSge. 

Chemniqg, Yich. .  . ... . . 
F l i t  Mich ___...____... 
Fostirs, Mieh.. . . . . - -. . . 
Vassar Mich .....__._... 
Midlan$. Mich. . . . . . . . . . 
Pain=, Mich _....___._.. 
Mount Pleasmt, Mich ... 
Alma Mich _.-........_. 
Eat& Rapids Mich _.... 
E& Lansin ’Mlrh 
1.ansin Mi& ....._ ::::: 

Feet. 
16.4 
19.0 ia o la 2 
15.8 
14.3 
IO. 7 
15.5 
13.0 
12. 6 
17.2 
14.7 
13.0 

Data. 

Mar. 31 
31 
31 
31 
31 
31 
27 
27 
29 
P 
31 
1 
31 

1 April. 2 Continued into Aprll. 

TABLE 2.--Floods in the 7ivws of the Great Lakes draitage basin, 
March, 1916. 

I 1 /From- 

Fret. 1 
13.0 

15.0 
10.0 

19.1 

15 0 
1410 I 
14.0 
12 0 
241.0 
11.0 
7.0 
6.5 
7.5 
10.8 
22.0 
11.0 

ao 

ia o 

I -- 

27 
27 
27 n as 
28 
27 
28 
28 
28 
28 
29 
28 
27 
29 
27 
27 as 
26 n 
2fl 
28 

- 
Date. 

Mar. 28 
28 n 
90 
2 9 .  
29 
31 
29 
29 
29 
30 
28 
29 
29 
a9 
2a a 
a8 
29 
30 

m 

m 

TABLE S.-.Floods ,in the MisRouri Ri.crr and tributaries, Nnrch, 1916. 

~~ 

Feet. 
Mbissouri. __. . . .. . . . Williston, N. Dab-.. . . 24.0 

Do..  . - .. . . - -. . . Bismarrli. N. Dak ..._ 14.0 
Do _..._...__.._ Running Water, 8. 16.0 

Mflk .__.._.... ._.... Havre Ymt .._...... 9.0 
Little MiIlssouri... .. . Medo&, N. Dak _..._. 9.0 
James .............. Huron 8. Dab- _____.. 9.0 
Grand .............. Chillidthe, Y o  ...__.. 18.0 

1 Dak. 

From- 

31 
19 
7 

s 
16 
14 
27 - 

Feet. 

7 ias 21 15.3 

17 li.3 12 
16 

20 21.1 24 
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River. 

TABLE .l.-FloOds in the Ohio Rivm and ~'butaries, March, 1916. 

Flood 
ateee. Btatlon. 

TABLE 6.-Fbods b the river8 of& Paca& slope, March, 1916. 

River. 

Above Bood 
stage. 

*age. I station. 

Above flood 
Stape. 

'rom- 

27 
24 

27 
26 
aS 

24 

Crest. 

T o -  
-- 

2 8 3 0  
29 
31 

2 6 %  as 
27 
30 

2 3 %  
27 

crest. 

Ohlo ............ 
DO ......... 
DO ......... 
DO ......... 
Do ......... 
Do ......... 
Do ......... 
DO .......... 
Do.. ....... 

Feet. 
Beaver Dam Pa ......... 30.0 
m i e t t a  d o .  .......... 33.0 
parlrenib;rg W. v a  ..... 36.0 
point plm&t W. Va.. . 40.0 
Dam No. 26 (Hogsett), 46.3 

Catlettsburg, Ky.. ....... 50.0 
Portsmouth U h i O  ........ 50.0 
Maysville I: ........... 50.0 
Cinchmat:, &io-. ....... 50.0 

W. V a  

- 
Date. 

Feet. 
17.1 
12.9 
19.6 
10.0 
40. 2 
10.0 
19.5 
17.7 
11.4 

28 as as 
28 dtn 

27 as as 
a3 
24 

Do ......... 
Do ......... 
Do ......... 
DO ......... 

Wgrdve,Pa ............ 20.0 
Freeport Pa ............. 22.0 
Lock m h  Dam No. 3, 27.0 
sprhtpk. P a  

~ p a n r ~ s  ndbam, Pa .... r a o  
......... ............... 

........ 
......... ......... 

Shmango ....... ShamnPa ............... 
y[ehaniag.. .... YoungitO;tOwn, Ohio.. ..... 
m~hingum ..... m d  0x0 .......... 

DO ......... McCmedville, ohio ..... 
welhondins... . w a n m a g ,  ohto. ...... 
~nscarswa~ ..... N& Point, OMO ....... 

DO ......... coehaetm,ohio.. ....... 
&dotto.. ........ I &ang, Ohio .............. 

Do ......... Marietta, Chi0 ........... 
Do.. ............. do .................... 

1 2 0  
10.0 
8 0 

aO.0 
10.0 
10.6 
9.0 
7.0 

a6.a p a  

a a 

aa aa 

3 2 0  

a 0  

Potomac ......... Cumberland Md ........ 
Santee ........... Rlmini.8.C~ ........... 

Do .......... Ferguson 8.C .......... 
Neosho .......... Fort Gib& Okla ...... 
IlioQrande ...... SanMsrciel,'N. Mex .... i Fed. Bet. 

SO 23 23 8.8 28 
1 2 0  2 l3 13.4 O B 7  
1 2 0  1 17 13.4 8 
22.0 27 27 E O  n 
11.0 24 24 14.3 24 

DO.. ............. 
Do ......... 
Do.. ....... 
Do ......... 
DO ......... 
Do ......... 
Do ......... 
Do.. ............ 

Omtaugy ...... 
DO .............. 

m b  creek .... miL .._.. 
mt creek ..... 
Littb ~[lsmi... . 
Xbml .......... 
Walmh.. ...... 

Do.. .......... 

do .................... 
Proepect Ohio ........... 
Bell oh{ Ohio. ......... 
DubPin &io ............ 
c p l u m h ,  ohto .......... 
clrelevllle Ohio .......... 
Chillieotd, Ohio ......... 

do .................... 
Delaware, Ohio .......... 9.0 

do .................... 9.0 

FOX ohio ................ aa 
wlliiamsport ohia _____. ao 
Patnt creek, bhio ........ 14.a 
~ i n g s  MIUS, OMO. ....... i7.a 
Tadmor C M o  ............ 12C 
La Fay&, hd... ....... ll.C 

..do. ................... 11. C 

Erie. 

Feet. 
571.84 

-0.15 
+O.Q 
+O.M 
-2.01 
+LO1 

-- 
Fat. 
245.46 

*+0.05 
+0.19 
-0.43 
-2.35 
+1.16 

Mean level durlug March 1916: 
-\bow mean sea levef at New York.-. ........... 
Above or below- 

Mean stage of Februar 1916.. .............. 
Mean stage of MIU&, 815. .  ................. 
Average stage for March, last 10 years.. ...... 
Lowest recorded March stage.. .............. 
relation of the March level to: AvT Fe ru8ryle vel .................................. 

April level. ...................................... 

HlghWt recorded March stage.... ........... 

Feet. 
Boa. 17 

-0.27 
+O. M 
+O. 80 
+1.51 

-0.2 
0.0 

-0.11 

Do. ......... 
Do. ......... 
Do. ......... 
Do. ......... 
Do.. ........ 

Unsdtlla ........ 
chanango ........ 
Hudwn ......... 

Do .......... 
Mohawk. ........ 

Do .......... 

New Berlin N. Y ....... 8 0  
Sherbume,k. Y ........ 8.0 

Albmy,N.Y ........... 12.0 
Cestletm, N. Y ......... 10.0 

RIbesHlll N.Y ........ 16.0 
scheneetadb,N.Y ...... l5.0 

31 
31 

31 
31 

1 3  11.9 
13  9.0 

31 122 
31 10.4 

- 
TO- - 

30 
31 
31 
31 
31 

31 
31 
31 
13 

31 
31 
31 
31 
31 
31 
30 

30 
as as as 
23 
23 
27 
30 as 
as 
30 
31 

Y r 
r 
30 
23 
27 
30 as 
27 
28 
31 
a4 
30 

23 
28 

as 
a7 
a7 
!a7 
29 
24 
31 

rom- %age. 

I l- 
Feet. 
3 2  5 
35.0 
37.1 
43.0 
40.3 

60.1 
53. 2 
61.4 
53.2 

15.1 
14.0 
17.1 
19.5 
225 
25.8 as. 8 

24. 2 

13.4 
10.5 

10.5 
10.8 
12.0 

?,5.1 
24.5 
37.1 

9.8 
11. 2 

11. 2 
11.7 

12.6 
13.2 
13. 9 
1 2  2 
9.0 

19.8 
16. 2 
16. 6 
21.8 

10.5 
11.4 

15.1 

la 0 
17.0 
13.0 
11.5 
14.8 

a 7  m. 5 

a9 

a i  

m?a. 
15.0 
12.0 
15.0 
10.0 
35.0 

15.0 
17.0 

ao 

3. O 

29 
29 
30 
30 
31 

31 
30 
31 
31 

as 
29 
19 
28 as as 
29 

29 

as 
28 
28 
P 
22 
27 
28 as 
28 
28 
19 

23 as 
23 
23 

23 
27 n n 
!a7 
27 
a3 
24 as 
22 
27 

27 
27 
!a7 
27 
28 
24 as 

Ear. as 
30 
30 
31 
31 

31 
31 
31 
31 

as 
30 
29 as 
29 
28 as 
as 
as as as 
22 
22 
27 as n 
as 
30 
30 
as as 
24 as 
23 
27 
29 
27 
27 
27 as 
24 as 
23 n 
28 
27 n 
27 
28 
!24 
30 

Columbia.. ..... 
Willamette ...... 

Do.. ........ 
Santiam ......... 
Tamhill. ........ 
Clacl;smSs.. ..... 
Tuslitin. ........ 
San Joaquin ..... 
salt. ............ 

vanc0u1vef wash 
Oregon Clt' oreg::: : : : : 
Portland &eg .......... 
JeEersoo ' Oreg .......... 
M c M i n n h  Oreg ...... 
cszadero, or&.. ........ 
Tiwlitin, Oreg .......... 
Lathrop Gal_.._.._._.__ 
Tempe, Ark. ........... 

Clean,N.Y .............. ' 1 2 0  ......... wamIl,Pa .............. 1 2 0  
Do ......... FnmLHn Pa ............ 15.0 iao DO ......... p m k ~ .  Pa ............... 

River. ststion. 

MEAN mVELS DUBINC) MABCH, 1916. 

Ry UNITED ~ T A T E S  TAKE SURVEY. 
[Dated Detroit, Mich., Apr. 5,1916.1 

The following data are! reported in the "Notice to 
Mariners" of the above date: 

L h .  

Data. 

Fed. 
579.48 

+o. 01 
-0. 12 
-0.57 
-3.47 +o. 37 

0.0 
-0. 2 
- 

1 April. 

TABLE 5.-Fhds in the lsusquehanna and Hudson Rivera nnd iribu- 
laria, .war&, 1916. 

+0.1 +o.2 
-0.6 I -0.5 

I 

'rom- To- S-. 
--- I I- Data. - 

1 2  
1 2  
14 
31 
31 
29 
29 

' 2  
12  

31 
31 

r 
31 - 

Fsar. lo. 0 
11.0 
14.0 
16.0 

17.0 

m. o m. o 

30 
30 
81 

as 
29 
28 

ai 

' 7  
' 7  
' 8  
31 
31 
29 
31 

Fcet. 
16.7 
10.9 
16.5 
17.4 
Y. 8 

l8.6 
m. 5 

Oneonta N Y .......... 
BaInbrldge'N Y _._.._. 
Slugham& N. Y ...... 
Towmda, Pi.. ......... 
WilkebBarre Pa ....... 
Hmrieburg, sa.... ...... wnuamaport' pa.. ..... 


