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tural Institute, and was eventually very much transformed 
and completed, as shown by his lectures, published in 1891.’ 

Renouncing the excessive simplification (which, however, 
was useful in its day) which caused M. de Tastes to look at 
the total thickness of the atmosphere as being mobile on the 
whole, M. Duclaux finds in a happy combination of the equa- 
torial circulation of Hadley with the temperate circulation 
of M. de Tastes, the justification of the r61e of the Gulf Stream 
in  the formation of the horizontal circuit of the temperate 
regions (Chap. XIX, p. 276). He then defines the manner in 
which the current encroaches upon the region of high yres- 
sure, or “isle of calms” (Chap. XX, p. 310), and, especially, 
he introduces the explanation (new as well as correct) of 
those conditions, which-are shown on the isobaric charts as 
X-shaped isobars, and which some meteorologists study only 
by halves, under the name of V-shaped depressions. This 
form, which reminds one of the typographic traca. of a neck 
between two mountains, corresponds to the overlapping of 
two layers of current in the “isle of calms” (page 312). 
“The presence in the atmosphere of layers of different temper- 
ature and animated by different velocities appears to be very 
common and has been observed in all aeronautic ascensions.” 
It is to these currents halfway up in the atmosphere that are 
due the hailstorms of spring and the majority of thunder- 
storms (Chap. XX, pp. 312-322, and Chap. XXII, pp. 363- 
363). Nothing is clearer and more precise than his deecrip- 
tions of the various atmospheric conditions, their charac- 
teristics and their results. 

Finally, I will close by the following remark, which I have in- 
sisted upon in my lectures a t  the Agricultural Institute, as sup- 
plementary to those of 1891 to 1896 by M. Duclaux : At the sur- 
face of the earth every belt of low pressure is necessarily occu- 
pied, not by one current, but by two opposed and contiguous 
currents. As long as the wind is not very strong, each of these 
has high pressures on i t s  right in the Northern Hemisphere. 
Either of these currents, or even both, may be continuous with 
the areas of high pressures on their borders, or on the other 
hand be entirely distinct from them. The chart of theoreti- 
cal atmospheric currents to which this remark refers differs 
in some interesting particulars from that of M. de Tastes. 

The necessity of studying’the earth as it really is and not 
as an ideal uniform globe appears in numerous articles of 
various degrees of importance published by our naval officers 
and our French engineers. I will cite a single example : 

The Revue Maritime et Coloniale published in 1894 an 
extensive memoir by M. Duponchel, who does not appear to 
have been acquainted either with the memoirs of M. de Tastes 
or with the work of M. Duclaux. M. Duponchel, whose first 
note on this subject was written in 1889, seems to have ar- 
rived independently a t  views quite similar to those of M. de 
Tastes, views which he has explained with his usual vigor in 
a pamphlet of 1892 and in various articles in the Revue des 
cours scientifiques. 

But notwithstanding some ingenious considerations, these 
memoirs do not add anything to that of M. de Tastes ; neither 
do they add anything to M. Duclaux’ work. None of the 
criticisms of M. Duponchel’s views made by naval Lieuten- 
ant Tournier ’ apply to the exposition of M. Duclaux. 

Without entering into further details, two words will suf- 
fice to put the reader on his guard against mixed (theoretical 
and observational) memoirs. 

The influence of the continenti and oceans in our Korthern 
Hemisphere-the only one which is well known-is so over- 
whelming that there is no reason to admit the slightest resem- 
blance between the distribution of pressure and temperature 
deduced from observations by taking the means by parallels 
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evue marit. et colon., October, 1894. 
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of latitude and the distributions that the same astronomical 
conditions would produce upon a truly uniform globe. As 
to the mean wind of the temperate regions-what can it be ? 

There is, therefore, no reason to attribute a closer relation 
between scientific facts and the results of those authors who, 
like Ferrel and Moller. make partial use of these average data, 
than between the results of those in which a purely theoreti- 
cal point of view prevails. As regards these latter, we must 
not judge them from the more or less complete agreement of 
their results with the said means of observations, but solely 
according to the rigor of their mechanical and thermody- 
namic reasoning, and from this point of view no memoir can 
compare with that by von Helmholtz. He seems to me to 
have exhausted the subject that he treats of “The circula- 
tion of a dry, gaseous atmosphere upon a polished globe, 
revolving like the earth.” 

But this is not the last stage; we must find a rigorous 
treatment of the problem proposed by M. de Tastes, that of 
the atmospheric circulation upon the earth ae it real11 is-at 
least in its general features. In attacking this directly, M. 
de Tastes has been forced to be content with rather vague 
considerations. To-day the instrument of attack has been 
forged by von Helmholtz ; the principles of the mechanics 
of the atmosphere, the part played by the mixtures and that 
played by the resistance of the ground have all been clearly 
analyzed. I t  therefore seems that we need onlytomake known 
these principles in order to quickly stimulate purely theoreti- 
cal studies, the comparison of which with observed types-not 
with averages-may be reasonable. This is the only method 
of discovering whether all the important elements have really 
been taken into consideration. It is for these reasons that 
the publication of the principal theoretical memoirs on the 
general circulation of the atmosphere a t  the surface of a 
uniform globe has seemed to me to be opportune. 

ULIMATOLOGIUAL DATA FOR JAMAICA. 
Through the kindness of Mr. Marwell Hall, the following 

data are offered to the MONTHLY WEATHEB REVIEW in advance 
of the publication of the regular monthly weather report for 
Jamaica : 

Jamah,  W. I., dimato2ogicol data, J d y ,  1901. 
I Y  I -  

Averase wind direction { 7 a. m ................................... par. var. 
8p.m .................................... vm. var. 

Average hourly velocity, miles { E 1.:: :: : 1: : 1::: 1::::: 1: : 1 2:; I ll.o 8. a 

Average cloudiness (tenths): 
Lower olouds.. a. t 

1.8 
........................................ 

7 a. m. 1 Middle clouds ......................................... 1 ::: I 
Upper clouds ....................................... 4.4 1.0 
Lower clouds. .......................................... 2.7 1.8 

a. o ......................................... ...................................... ...I k; I 1.2 

NoTk.-The pressures are reduced to Standard temperuture and avit to the 
Kew standard, and to mean sea level. The thermometere are expoa8in Bkenaon 
nore.ens. 
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7a.m ......... 
8a.m ......... 
9a.m ......... 

108.111 ......... 
11a.m ........ 
1Zm ........... 
1p.m ........ 
8p.m ......... 
8p.m ........ 
4p.m. ........ 
5p.m ......... 
0p.m. ........ 
rp.m......... 
8p.m 
9p.m 

10p.m.. 
llp.m 
Midnight.. 

Compratitm table of minfall for each geopaphical dicision. 

Hacrr. 
11.58 
18.89 
24.69 
23.16 
16.w 
18.99 

5.80 
4.811 
2.67 
8.48 
0.48 
0.00 ......... .................... ..................... ................... .................... ................ 

TABLE 3. 

Eourr. 
8.18 

15.97 
16.48 
15.49 
14.94 
10.88 

oc. o c .  oc. o c .  o c .  
$70 81.18 21.1 1.90 81.99 81.64 ............................................. ............................................... 

70 81.46 21.1 23.88 23.01 ........ ............................................... ............. ........,........ ................ 
9.1 
8.84 
7.68 
5.17 
8.19 
1.02 ........... .................. .................. ........... .................. .................. 

89 

96 

w 

w 

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

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

81.91 

2l.98 

21.81 

81.64 

a.70 83.94 a.00 ....... 
81.17 22.19 21.w ........ 
81.71 23.18 81.96 ........ 
21.66 23.18 81.96 ....... 

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

........................................ ....................................... I 
....................................... ...................................... 
....................................... ........................................ 

Eours. 

1 8.rn .................. 
9 a . m  ................. 
8 a.m ................. 
4 a.m.................. 
5 8.rn .................. 
68.m......... ......... 
7a .m.  ............... 
8a.m..  ............... 
9 a.m.................. 

10a.m.... ............. 
11 8.m .................. 
18m... ................ 

i 
!i 

%z 
E 
0 

8 . 1  
8.11 
8.95 
8.76 
2.88 
8.00 
d.87 
8.68 
8.88 
8.93 
8.76 
8.68 

20 
14 
8 
6 

14 
16 
17 ...... 
26 
I6 
88 
88 

...... 

Mm. 
16. Santiago.... .............. 890 
14. Juan VhSS.. ............. 111 

16 p8rafSO.m.. .............. 88 
17. hSCOUO8V88 ................... 
18. cartsp ........................ 
19. Tres io8 ................. 478 
20. 8. FranolsooQ ......... 407 
81. Sen Jose .................. 898 
88. L8 Verbena ............... 415 
88. AlajUd8 ................. 466 
84. 88Il Isidro Al8jUel8 ...... 649 
95. Nuestro Amo ............. 869 

1. Sipurio (Talamanoe) ...... 
8. Limon .................. .;. 
4. Swnmp Mouth ............ 
5. Zent ........................... 
6. 7. Slqulrres (lab HOffnUnR .................. ............ 
8. Quapiles ................... 
9 1qUl ........................ 
IO: ~ a n  8arloe. ................ 
11. Las Lomas ................. 
18. Peralta ................... 

2. BO08 BBU8IlO .............. 

18. TlU"ilrlb8.. ............... 

Mm. 
287 
129 
128 

808 275 

141 

1% 

858 
880 
!X3 
8 1  

l p . m  .................. 
8 p . m  ................. 
8p.m .................. 
4p.m ................. 

8.14 
2.90 
8.56 
8.52 

5p.m ................. 
6 p . m  .................. 
7 p . m  .................. 
8 p . m  .................. 
9 p . m  .................. 

10p.m .................. 
11 m ................. 
Atltnlght ............... 

Mean ............... 
Minimum.. ......... 
?daslmum .......... 
Tot81 ....................... 

8.78 
8.01 
8.87 
8.68 
8.88 
4.10 
4.08 
8.88 

668.84 

661.10 

686.50 

I Sunshlne. 1 !$ I Temperature of the soil at depthof- 

Divisions. Time. I O b Z d  

Northeastern dlvision.. ................ 25 I1 7.70 
Northern and subcentral division .... 28 54 7.m 
Western-aentral division.. ............. I I 10.18 
Southern dlvision. ...................... 87 53 

Cleneral means.. ........................................ b. 51 7.59 

In taking the average rainfall Mr. Hall uses only those 
stations for which he has several years of observation, so 
that the column of averages represents fairly well the normal 
rainfall for each division, while the column for the current 
month represents the average rainfall a t  those same stations. 
The relative areas of the divisions are very nearly the same 
and are given in the preceding table as expressed in percent- 
ages of the total area of Jamaica. The number of rainfall 
stations utilized in each area varies slightly from month to 
month, according as returns have come in promptly or not, 
but will not. differ.greatly from the numbers in the second 
column of the table. 

Mean.. ................ 
Total.. .... 124.49 

...........I (.I 91.661 21.661 1AI 81.BBi 81.64 

118.1 ............................................... 

Notes on the weather.-This month has been characterized on 
the Pacific slope by two periods of daily and generally heavy 
rainfall, separated by three days, 13th, 14th, 15th, of fair 
weather (veranillo) ; in Sen Jose the heaviest showers fell 
on the 2d and 29th, with 46 and 64 millimeters in 6 and 2 
hours, respectively ; the temperature was about normal for the 
season, the mornings being generally clear and bright (only 
two days without sun). On' the Atlantic coast belt the 
drought continued, while heavy rainfall was reported from 
the interior. 

Earthquakes.--July 11, 9' 31" p. m., slight shock, N-8, in- 
tensity 11, duration 3 seconds; July 13, 8" 28"' a. m., light 
shock, NNW-SSE, intensity 11, duration 2 seconds; July 23, 
9" 43" 30" p. m., heavy shock, W-E, intensity 111, duration 
20 seconds ; July 25,2' 40" p. m., heavy shock, WNW-ESE, 
intensity 111, duration 17 seconds; 'July 26, 7' 1" p. m., light 
tremors, N-S, intensity 11, duration 5 seconds. 

TABLE 3.-RainfaU at atdona in Coats Rica, July, 1901. 

ULIMATOLOGY OF UOSTA RICA. 

Com1nanl08ted by H. PITTIEB, Director, PhySk?al Geographic InStihte. 

TABLE I.-Hoully obw7wlfom at the Obaixrwtory, San Jose 0% Coda Rica, 
d w h g  July, 1901. 

I Pressure. ~ a i n f a i i .  
__ 

g 

s" 
0 .- 
CI 

- 
Krs. 
1.49 
0. 17 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.00 

4.91 
IO. 15 
IO. 88 

11.88 
11. BI 
7.98 
5.67 
3.08 
8.51 

11.18 

..... 

..... 

..... 
B.08 
- 

_- _. 

2 i 
E 
iz _- 

0 c. 
17.1  
17.51 
17.11 
17.16 
17.04 
17.00 
18.88 
20.01 
81.64 
2% 95 
211.71 
94. as 
24.11 
38.50 
1.50 
2l.46 
20. M 
19.70 
19.04 
18.69 
18.44 
18.16 
17.96 
17.81 

19.65 

18.2 

29. 8 

...... 
- 

I- - 
i3 

E 
2 

t l  

i! -- 
- 

90 
91 
91 
91 
91 
87 
80 
75 
70 
69 
69 

69 
78 
76 
80 
88 
56 
89 
89 
90 
90 
90 
91 

84 

88 

100 

..... 

- 

g 
f 

f 

5; 
8 
0 _. 

9s 
94 
93 
9a 
93 
89 
80 
72 
88 
69 
70 

74 
79 
88 
86 
90 
9a 
94 
95 
9!J 
95 
95 
95 

87 

51 

100 

.... 

- 

- i 
6 e 
ti 
8 
0 - 

Am. 
1.0 
0.1 
0.0 
0.0 
0.0 
0. 8 
0.0 
0.0 
0.0 
0. e 
0.0 
0.0 

8.4 
29.7 
19.8 
58.8 
66.7 
74.7 
48.5 
44.0 
17.8 
15.4 
4.0 
4.4 
..... 
..... 
74.7 

BB. 0 
- 

- 
i3 

: 
4 - 
g 
Ma. 
1.1 
1.8 
2.5 
1.8 
0.4 
0.5 
0.0 
0.7 
1.2 
0.8 
1.4 
4.9 

14.8 
19.0 
28.1 
86.9 
84.9 
87.9 
20. 7 
18.8 
7.8 
5.0 
8.9 
1.8 

.... 

.... 
87.9 

141.0 
- 

i 
5 
6 
g 
5; 
8 
0 

s 

E 
- 
2 __ 

3.70 
8. 88 
8.08 
8.98 
8.10 
3.87 
8.76 
8.97 
4.15 
4.18 
4.04 
8.76 

8.811 
2.94 

8.8s 
8.88 

8.55 
8.97 
4.90 
4.86 
4.85 
8.93 

m.56 

159.88 

M. 42 

a. 66 

8. is 

....... 
- 

0 c. 
17.08 
16-75 
16.50 
16.40 
16.95 
16.84 
17.79 
19.77 
81.84 
88.1 
24.08 
24.40 

88.88 
22. Iu 
21.46 
20. 66 
19.75 
19.m 
18.64 
18.85 
18.09 
17.98 
17.66 
17.48 

19.89 

14.4 

m.0 

....... 
- 

81 
23 
88 .... ..... 
81 
!xi _- 
24 
27 
2s 
27 
99 

MHXIUAN aLI116ATOLOGIUAL DATA. 

Through the kind cooperation of Sefior Manuel E. Pastram, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthlysummaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the MONTHLY WEATHER REVIEW since 1896. 
The barometric means are now reduced to standard gravity. 

REYAEKS.-The barometer is 1,169 meters above sea level Readln s are corrected 
for gravlty, temperature, and instrumental error. The d+ and wet fu lb  thermome- 
tersare 1.5 meters above ground and corrected for instrumental errors. The hourly 

for pressure wet and d r  bulb thermometers are obtained by means of 
%p#registerlng i;struments, ogecked b direct ObS&VatlOIIS every three hoars 
trom 7 a. m. to IO p. m. The hourly rainfall Tn as lven by Hottlnger's self-re ster 
ohmked Once 8 day. The standard raln 7 IS f.5 meter8 above p m d .  ?n thd 
Costa Ri0811 system the Jan Jose looal tlme sused, which is Oh 8@ 1 8' slower than 
seventy-5fth meridian time. 


