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19th. No special benefits have been reported from either.

Winter weather conditions appear on the 1st, which fact
was announced on the map of that date.—B. S. Pague, Fore-
cast Official.

AREAS OF HIGH AND LOW PRESSURE.

During the month eight highs and the same number of
lows had sufficiently well defined tracks to be followed. (See
Charts I and II.) In the accompanying table will be found
some of the principal points regarding the first and last
appearance, duration, length of track, and apparent velocity
of these areas, and the following description, more in detail,
is added.

Movements of centers of areas of high and low pressure.
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High areas. o ° o O | BMiles. |Days.| Miles. |Miles.
) N 1,p.-m, | 52 115 | 7,p.m. | 41 68| 2,600 | 6.0 445 | 18.5
II.. 6,p.-m. | 48 108 | 10,p.m. | 39 89 | 2,67 4.0 668 | 27.8
II1. 8,a.m, | 37| 124 [13,p.m. | 40 T 8,050 5.5 555 | 23.1
IV . . 1,p.m, | 46| 17 ' 21,p.m. | 45 60 | 5,460 | 10.0 546 | 22.7
V. .uin .| 14,p.m. | 42| 126 | 17,p.m. | 42| 109 | 1,680 | 3.0 560 | 23.3
VI.. .| 18,a.m, | 47 | 122 | 28,a.m. | 48 55| 5,470 | 8.0 684 | 28.5
VII. . 23a.m.| 53| 107 | 29,p.m. | 48 61| 4,200 | 6.5 646 | 26,9
VII...ovveeenns 26,a.m.| 43| 126 | 4,p.m.* 43 62| 4,380 | 9.5 461 | 19.2
7Y N O [ R P e T 29,580 | 52.5 | 4,565 | 190.0

Mean of 8
TS Y TRPUURYE FUNUURS P SRR FOUUPPRU PURORE PN 3,698 |...... 71| 28.8
Mean of 52.5

L TS T P A P EXX TR TR R FPPPTI NP PRT) PRPPON 563 235
7.0 502 | 20.9
2.0 b7 23.8
4.0 T 31.2
4.5 513 | 21.4
6.0 530 [ 22.1
5.0 660 | 27.5
4.5 527 | 21.9
5.0 648 | 27.0
38.0 | 4,700 | 195.8
...... 588 | 24.5
...... 580 | 24.2

* November. + September.

Highs—Five of the highs were first noted off the north
Pacific coast, and the rest were first seen to the north of Mon-
tana. The general tendency was toward the lower Missis-
sippi valley, and thence northeastward to the north Atlantic
coast. Nos. I, II, and III were last seen off the New England
coast, and IV, VI, VII, and VIII over Newfoundland, while
V gradually disappeared in Wyoming.

No decided cold waves were experienced with these highs.
A fall in temperature of 30° in twenty-four hours occurred
at Moorhead a. m. of the 8d. At Denver, p. m. of the 15th,
the temperature fall was 34°; at Dodge City, p. m. 24th, 36°.

Lows.—In the case of the lows not one began on the Pacific
coast. There seems to have been an area of low pressure,
rather permanent in Montana, and to the north and most of
the lows started from this. No.I began as a hurricane in
the 'West India Islands. (See the description of the hurri-
cane of September 29-October 2, p. 439.) The general track
of the lows was a little to the north of that of the highs, and
six of them were last noted in the Gulf of St. Lawrence or
Newfoundland. The highest winds of the month were as fol-
lows: 52 miles an hour at Savannah, a. m. of 2d, as No. I
moved upon the coast; 64 mileg at Charleston, and 60 miles
at Savaunah p. m.of 2d. On evening of 11th, as No. ITI
moved down the St. Lawrence, Buffalo reported 52 miles.
Eastport reported 56 miles p. m. of 15th, as No. IV moved
up the Atlantic coast. Chicago reported 64 miles evening |

of 17th, as No. V moved to the Lake region. In connection
with the same storm Cape May reported 56 miles evening of
18th. On the afternoon of 22d Buffalo experienced 56 miles
an hour as low No. VI moved down the St. Lawrence.—H. A.
Hazen, Professor.

RIVERS AND FLOODS.

The precipitation during the month of October was largely
in excess throughout the watersheds of the navigable rivers,
and, as a consequence, stages were much above the average
for the time of the year. With a few minor exceptions navi-
gation could have heen continued almost uninterruptedly,
and, in fact, it did continue, except from Memphis south-
ward, where the quarantine regulations almost completely
paralyzed it during the greater portion of the month. Other-
wise, traffic was unusually active. An immense amount of
coal, iron, and lumber products moved down the Ohio from
Pittsburg, while on the Cumberland and the rivers of South
Carolina the amount of business largely exceeded- that of
previous Octobers.

A few floods of limited duration and extent occurred during
the month. The heavy rain of the 5th caused a marked rise
in the Hudson with, however, but slight resulting damage be-
yond the temporary inconvenience to navigation. In the
Hoosic Valley a cloudburst caused damage to an amount
exceeding $25,000.

Heavy rains on the 4th caused a rapid rise in the Alabama
and tributaries, and damage amounting to several thousand
dollars was done to outstanding crops in the bottoms. Ample
warning had been given of the rise, and all movable property
was removed to places of safety. At Montgomery a stage of
98.8 feet was recorded, only 0.2 foot below that given in the
warnings as likely to be reached.

General rains in the South Atlantic States on the 21st and
22d also caused moderate floods in the rivers of that district.
At Richmond the James River overflowed most of the docks,
but little or no damage resulted owing to the timely and
accurate warning which had been given. A stage of 12 feet
had been forecast, and 11.7 was recorded on the gauge.

In South Carolina the damage was limited for the most
part to the retardation of the rice harvest.

The highest and lowest water, mean stage, and monthly
range at 118 river stations are given in the accompanying
table. Hydrographs for typical points on seven principal
rivers are shown on the Chart. The stations selected for
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks-
burg, on the Missiseippi; Cincinnati, on the Ohio; Nashville,
on the Cumberland; Johnsonville, on the Tennessee; Kansas
City, on the Missouri; Little Rock, on the Arkansas; and
Shreveport, on the Red.—H. C. Frankenfield, Forecast Official.

Heights of rivers referred to zeros of gauges, Oclober, 1898.
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Missigaippi River. Miles. |Feel.| Feel. Feel. Feel.| Feet.
8t. Paul, Minn............ 1,957 14 4.6 23-25 2.8 35! 3.8 1.8
Reeds Landing, Minn....| 1,887 12 2.7 W,27 0.3 1| 1.4 2.4
La Crosse, Wis....... ... 1,822 12 3.7 30,31 1.4 1-4 | 2.4 2.8
North McGregor, Iowa..| 1,762 1R 3.1 31 0.6 1-5| 1.5 2.5
Dubuque, Towa .......... 15 3.1 31 0.5 1| 1.5 2.8
Leclaire, Towa...... 10 1.7 31 0.4 1-10 | 0.8 1.8
Davenport, [owa ... 15 2.8 31 0.8 61;1’1 1.4 2.0
Galland, Towa...... ... 8| 1.4 st oapf SR or| 1o
Keokuk, [0Wa ........... H| 19 29| 0.4 $MY o3| 28
Hannibal, MO .«...eeune. 17| 3.9 28 0.8 9-16| 1.8| 2.1
Grafton, Il ..... ....... : 23 5.9 30 2.4 14-16 | 3.8 2.6
St. Louis, Mo +. . 1,264 30 10.1 30 3.0 7| 5.8 7.1
Chester, I11 .... 1,189 30 6.6 24,25 1.3 18,19 | 3.4 5.8
Cairo, Ill....... 1,073 45 16.5 31 7.6 1 11.1 8.9
Memphis, Tenn 843 33 8.9 30,31 5.1 10,23,24 | 6.4 3.8
Helena, ArK ........ 767 42 13.6 31 7.7 1 10.1 5.8
Arkansas City, Ark...... 42 14.7 22 10.5 16,17 | 12.7 4.2




