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ON THE RAINFALL OF SOUTH-WESTERN EUROPE
AXND ALGERIA.
{ Continued from page 36.)

WE resume our notice of this subject by inserting the following résnmé
of Prof. Raulin’s memoir on the rainfall of Algeria, which appeared in
the “ Atlas Météorologiques de I'Observatoire Imyiérinl, 1868.”

After a brief record of all the gauges hitherto used in Algeria, 37 in
number, and many of them only recently started, Prof. Raulin proceeds
to say—¢ My rainfall investigations in the south-west of France have
caused me to recognise that the most important and the most charac-
teristic feature in the fall of rain on the surface of a country is not the
absolute quantity of water which falls upon the ground during the
year, but the distribution between the seasons, and especially during
the several months.

“In fact, even when the annual totals are alike, there is in respect
of monthly distribution complete opposition between the Mediterranean
district, and Central and Northern Europe, and also in Siberia from
other parts of Asia.

“Tn the vast district which extends from the western coasts of
France, of England, and of Scandinavia, even to Kamtchatka, the
summer rains are more pronounced than they are further east, although
in the Mediterranean district there is almost total absence of rain
during that season.

“The physical configuration of the district, although all-important
as affecting the total tall of rain, has very little influence over its
seasonal distribution. Thus, the rainfall at Bordeaux, although very
considerable (32 in.), is not much more than half that which falls at
Bayonne (96 in.), and especially at the mouth of the Bidassoa (70 in.),
but the seasonal distribution remains the sanie.

« S0 also on the coast of Algeria, the rainfall at Bougie (52 in.) is
almost double that at Algiers (31 and 37 in.), and three times that ab
Oran (19in.), but the seasonal distribution remains the same, and
June, July, and August are always extremely dry.”
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Prof. Raulin then proceeds to point out that only the records from
Algiers, Constantine, and Mostaganem are of sufficient length to afford
reliable data of seasonal distribution. Then he gives the following
table, the importance of which has induced us to convert all the values
and print it ¢n extenso :—

Comparison Talle of the Ruinfall in Algeria, 1838-1867.

S8TATIONS ON THE COAST.

Algiers Phillipe-

Mostaga- | Algiers
Hardy. Bougie. | Djedjeli. ville. |La Calle.

Oran, nem. |P,etChaus

tude.

Alti- | yern | 262ft. | 1311t | 16f | 98ft. | 131 ft. | 197 ft. | 82 ft.

in. in. in, in. in. in. in, in,
1838 | ... 3403
9 2838 .
1840 31-68 .
1| 1449 3528 .-
2| 2304 . 3546
3| 1087 . 30°13
4| 2077 41°23 v
5| 2487 4122
6 1575 41-23
71 1838 51-42 .
8 2307 4051 .
9| 12'56 11-81 21°97 . o
1850 | 12'04 11-02 2991 . . .
1| 1393 1266 8164
2| 16-22 21+01 29°58
3| 2805 22+01 3593 -
4| 1627 19°76 4232 4430
b | 2154 2339 21'54 2086 1876 .
6 | 2047 1573 28'66 2735 1350 .
7 3571 2768 3536 39°11 3025 .
8| 13:07 15-85 2475 3421 59°59 4119 .
9 15-31 16-91 3528 4060 5742 . 35561 .
1860 18°40 1721 2649 40°385 6672 3352 3162
1 13:90 14-47 2144 3221 29-98 29°83 20°55
2 16-58 22-91 2432 417°16 3851 7111 21°12 3060
3| 2197 13'66 24-37 4085 3563 3714 2044 3999
4| 2980 27 84 27°50 43'50 3244 40°59 2454 4410
5| 2610 21-81 8847 4275 6613 6242 37°70 3917
6| 1720 1348 17-01 2402 7422 2452 1722 2072
7] 1279 084 20-83 3724 3851

——

Mean® 19°02 17-91 31-12 3506 5182 4216 30°36 | 34:32 .

'Max,. 3571 27-84 6142 47'16 7422 71-11 4430 | 4418

Min..l 1087 | 984 | 17:01 | 2036 | 2098 ' 2452 | 1850 | 20772

* These are conversions of the tieans glven by Prof. Raulin: they differ slightly
from the true means ?f the yearly values as given, owing, we Presume, to miss
smnts in the ‘¢ Atlas.”
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STATIONS INLAND.

Sidl- St. Denis Constan-
Tlemcen. |Bel-Abbes.| du-Sig. | Mascara. [Jemmapes| tine. Sétif, Batna.
:}‘1;: 2690 ft. | 1542 ft. | 180 fr. | 1903 ft. | 295 ft. | 2116 ft. | 3533 ft. | 3448 ft.
in. in. in. in, in. in. in. in
1838 3657
9 . 29-07
1840 20°32
1 . 19-99
2 . 2163
3 . .. 39-27
4 . 2555 .
b . " 26-83
5 31-00
7 3997
9 . . . "
1850 | ... . . :
3| 1980
4| 1628 4253
5| 3161 . 16°13 20'28 o
6| 2510 - 1537 s
7| 2981 2447 24°65 2567 .
8| 2193 1087 .- 25°81 17481 e
9 1681 26°10 12°60 876 31-37 31°50 1567 “
1860 | 24-82 15°95 12°13 1423 2‘3‘17 2295 15°19
1 1602 792 972 | 1047 21-87 14-93 817 993
2 22-36 13°56 15-81 2071 31-36 22°28 1365 1654
3 26-01 1424 1728 1956 36-57 30°20 2319 2526
4| 3441 1925 2179 30-28 2859 20°74 1380 15-48
5 40-99 1871 21-42 2393 3608 3258 19-84 10°14
6 2095 1177 1331 10-83 1359 14-61 10'67 759
7 11-58 783 9-03 8:53 2626 2352 10:47 | 14-07
Mean| 2391 1508 1528 | 16 52 29-21 26-94 16'68 16°40
Max..| 40°99 2610 2447 | 3028 3657 42°53 2567 25-26
Min...! 11-58 7:83 903 853 | 1359 1461 817 759

Before returning to the question of seasomal distribution, Prof.
Raulin makes the following remarks on the above tables :—

“ The comparison of these annual quantities shows that there is not
entire agreement in the succession of dry and wet years at the various
stations. But, as one might expect, there is more analogy between
what occurs on the coast and in the interior of the same province,
than between what occurs through the entire coast line of the three
provinces. )

¢« The last three lines of the table enable us to establish that the
excesses of the maxima above the mean are greater than the defects of
the minima below it, whence it results that the mean of the two extreme
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years is above the true mean of the whole period, the only exceptions
are Phillipeville and Jemmapes, stations nine miles apart.”
The maxima are to the minima in the relation of 3} and 2} to 1.
Prof. Raulin’s remarks on the seasonal distribution of rain in
Northern Africa‘will be noticed in our next.

UNDERGROUND TEMPERATURE.
( Continued from page 18.)
TuE following is a continuation of the Report of the Underground

Temperature Committee of the British Association, read at their
meeting last year at Exeter :—

““The main results of the experiments in the bore-tube are shown in the fol-
lowing table :—

““Abstract of Results obtained at Kentish Town Well, Jan. 1 to June 30, 1869.

. ate of Temperature in Depth
Deptn. | ey | hectred | Dl v, | observingroom. | Depe | XL
tion ture. |50 feet. mpgg%%is’ Max. Min, ! rain. i;vm'%';.
ft. o ° o s in. ft. in.
60 |Jan. 8 492 18 ‘036 46-8 382 106
100 s 15 510 11 ‘022 492 395 20
150 )y 22 52°1 15 030 468 36°0 22 | 210 0
200 yy 29 536 24 ‘048 430 318 64
250 |[Feb. 5 56°0 01 002 484 395 ‘88 | 208 6(a)
300 ,y 12 561 00 ‘000 494 423 ‘89 | 210 6
350 ,y 19 56°1 20 040 482 39-2 38
400 yy 26 58°1 10 1020 465 36°8 67 | 2090 6
450 |Mar. 5 59°1 11 ‘022 465 352 59 | 210 0(b)
500 s 12 60-2 0-8 ‘016 45°8 352 ‘10
550 sy 19 610 0-2 004 440 348 15
600 y 23 612 02 ‘004 445 376 ‘95
650 yw 27 614 14 1028 430 349 ‘06 (7219 0Ofe)
700 [ April 3 628 06 ‘012 436 36°0 22 | 211 0
750 sy 12 63°4 0-8 ‘016 540 373 ‘19
800 . 17 64°2 08 ‘016 544 46-2 38 1 209 0
850 yy 24 650 0-8 ‘016 52:4 408 53
900 ,, 80 65-8 09 ‘018 562 40°6 01 210 0
950 |May 7 66°7 11 022 538 43°b 100
1000 o 14 678 1-2 ‘024 542 454 47 210 6§
10?0 ss gi ﬁgg . 652 | 442 47 210 6id)
1070 - 69-
1085% yy 28 696 580 472 76 | 210 6
1085* |June 4 698 07 ‘014 560 430 68
1100¢ yy 11 697 ' 10 020 619 485 01 210 6
1106® | ,, 14| 760 | .. . \
i

‘“ (¢) First observation in the water,

'*(6) Water becomes muddy.

¢4 (¢) This water-measurement seems erroneous,

*(d) On attempting to lowet the thermometets to 1100 feet, found the mud
supported them, and the cord became slack, The observations to which an
as.evisk is attached were obtained by leaving the cord so slack as to allow the
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thermometers to bury themselves in the mud ; but there is much risk in attempt-
ing to withdraw them,”

‘¢ Assuming 49° as the surface-temperature, and adopting 70° as the tempera-
ture at 1100 feet, we find, for the mean rate of increase downwards, *0191° per foot,
or 1° for 524 feet.

*‘ Comparing the first observation in the water (56°) with the temperature at
the bottom (70°), the mean rate of increase comes out ‘0165, or 1° for 606 feet.

‘‘ During the remainder of the present year the repetition of the observations
will be continued, and it is hoped the influence of seasonal changes will be mea-
sured and eliminated. In conclusion, we have to acknowledge the liberality of
the New River Company in allowing Mr. Symons unreserved access to their
grounds, and permission to erect the necessary apparatus, which has been efficiently
protected by their servants.”

1 desire to say, in reference to the foregoing Report, that the length of time
which Mr. Symons found it necessary to interpose between his observations is a
peculiar circumstance of which I can at present offer no sufficient explanation,
and 1 cannot help thinking that it might be obviated by some modification of the
arrangements. Mr. M‘Farlane, in three different bores, has found 15 minutes
amply sufficient to give the correct temperature. Can the difference be owing to
the greater size and smoothness of the bore in this instance offering less resistance
to vertical currents ?

As regards the first 210 feet, being the portion occupied by air, it is not sur-
prising that the influence of season should here be perceptible, seeing that the
well is 8 feet in diameter. The temperature of the air in an opening of this size,
even for the average of the year, cannot be taken to represent that of the solid
earth at the same depth, but will doubtless be found to be intermediate between
the latter and the mean temperature of the external air.

¢ Observations on the Temperature of the Strata, taken during the sinking of the
Rose Bridge Colliery, Wigan, Lancashire, 1868-69. By Epwarp HuLi,
M.A., F.R.8., Director of the Geological Survey of Ireland.

“In an elaborate paper by Mr. W. Hopkins, F.R.S., entitled ¢ Experimental
Researches on the Conductive Powers of various Substances,” published in the
Philosophical Transactions for 1857, an account is given of a series of experiments
made under the general supervision of Mr. Hopkins himself and Mr. W. Fair-
bairn, F.R.S., during the sinking of the Astley Pit of Dukendeld Colliery, in
Cheshire.®* At the time this paper was written, the depth attained was only a
little more than 1400 feet, and the rate of increase between the depths of 700 feet
and 1330 feet was found to be 1° F. for about 65 feet. These observations were
subsequently continued until the pits had attained their full depth of 2151 feet
from the surface. The last observation made was in the shale overlying the coal-
seam known as the ‘Black Mine,” which it was the object of the proprietor, Mr,
Astley, to reach, and the temperature was found to be 75° F. Assuming the
‘stratum of constant temperature,’ or, as it is also called by Humboldt—*the
invariable stratum,’ to be that which was reached at 16°5 feet with a temperature
of 51° F., the total increase of temperature would amount to 24° F., giving as the
rate of increase 1° F. for every 83925 feet. This is much below the average rate
of increase.

‘¢ During a part of the period above referred to (from 1854-56) another coal-pit
was being sunk at Wigan, which reached the depth of 1800 feet, down to the
celebrated ‘Cannel Mine.” At this pit similar observations on the temperature of
the strata were made very carefully by the manager, Mr. Bryham, which were
kindly communicated to myself for publication, and will be found in my work on
the “Coalfields of Great Britain.” The ultimate temperature attained in this pit,
at the depth from the surface of 1800 feet, was found to be 72° F., and assuming

* The entire series of these interesting observations were kindly supplied to me
by Mr. W. Fairbairn, and are published in ‘The Coalfi¢lds of Great Britain,” 2nd

edition, p. 226,
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the invariable stratum to be the same as that at Dukenfield Colliery, the resulting
rate of increase would be 1° F. for every 61°5 feet, which accords very closely with
the result obtained by Professor Phillips, F.R.S., at the Monkwearmouth Colliery.

““Since the time above referred to, the proprietor of the Rose Bridge Co}hery,
Mr. J. Grant Morris, determined to carry down the shafts from the ¢Cannel’ seam
to the ‘Arley’ seam of coal, which was known to lie more than 600 feet below it,
and, consequently, in the spring of 1868, preparations were commenced for carry-
ing out this project. In the incredibly short time of one year and two months
the Arley coal was struck, and was found to be of good thickness and quality.
The total depth reached was 2,424 feet, and the ultimate temperature in the goal
itself was found to be 934° F. The manager of the colliery, Mr. Bryham, sensible
of the value of observations on the temperature of the strata at such unusual
depths (this being probably the deepest colliery in the world, certainly in Britain),
made a series of observations with as much care as the circumstances would
admit, and has entrusted them to me for publication.

“The mode of taking the observations was as follows:—On a favourable stratum,
such as shale, or even coal, having been reached, a hole was drilled with water in
the solid strata to depth of one yard from the bottom of the pit. A thermo-
meter was then inserted, the hole having been sealed and made air-tight with clay.
At tge expiration of half-an-hour the thermometer was taken up and the reading
noted.

“ It might possibly be objected that the time allowed (30 minutes) was in-
sufficient for the imbedding of the thermometer, and that the readings are liable
to error from this cause. I feel sure, however, that if any error has arisen it is
inappreciable, and does not in the least invalidate the general result. In fact 1
am assured by Mr. Bryham that, from actual testing on several occasions, he
found less than this time of 30 minutes sufficient for the purpose required.

¢ While the temperatures of the strata were being measured, observations were
also carried on par? passu on those of the open pit during the descent ; these are
given in the table annexed. By a comparison of the results in the two columns,
1t will be observed that as the depth increased, the difference between the corres-
ponding temperatures in the pit and the strata tended to augment ; in other
words, the temperature of the strata was found to augment more rapidly than
that of the open pit.

“The effects of the high temperature and pressure on the strata at the depth
of 2425 feet, are, as I am informed by Mr. Bryham, making themselves felt, and
cause an increase in the expense both of labour and timber for props. This
colliery, in fact, will be in a position to put to the test our views and speculations
on the effects of high temperature and pressure on mining operations.

““In order to obtain the average rate of increase of heat, as shown by the experi-
ments at Rose Bridge Colliery, we may assume (in the absence of direct observation)
the position and temperature of the invariable stratum to be 50 feet from the
surface and 50° F., which is probably nearly the mean temperature of the place.
With these data the mecrease is 1° F. for every 5457 feet, which approximales to
tha}; obtained by Professor Phillips at Monkwearmouth of 1° F. for about every
60 feet.

‘“If, on the other hand, for the purpose of comparison, we adopt the measure-
ments for the ¢nvariuble stratum as obtained at Dukenfield, we find the rate of
increase to be 1° F. for every 472 feet as against 1° F. for every 832 feet in the
case of Dukenfield itself. So great a discordance in the results is remarkable,
and is not, in my opinion, attributable to inaccuracy of observation in making
the experiments. On the other hand, I may venture to suggest that it is due, at
least in some measure, to dissimilarity in the position and inclination of the strata
in each case. These I now proceed to point out.

“ Position of the Strata at Rose Bridge and Dukenfield Collieries.—Rose Bridge
Colliery occupies a position in the centre of a gently sloping trough, where the
beds are mearly horizontal ; they are terminated both on the west and east by
large parallel faults, which throw up the strata on either side. The colliery is
placed in what is known as ‘the deep belt.’

‘“Dukenfield Colliery, on the other hand, is planted upon strata whieh are

A
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highly inclined. The beds of sandstone, shale, and coal, rise and crop out to the
eastward at angles varying from 30° to 385°. Now, I think we may assume that
strata consisting of sandstones, shales, clays, and coal, alternating with each
other, are capab?e of conducting heat more rapidly along the planes of bedding
than across them, different kinds of rocks having, as Mr. Hopkins's experiments
show, different conducting powers. If this be so, we have an evident reason for
the dissimilar results in the two cases before us. Assuming a constant supply of
heat from the interior of the earth, it could only escape, in the case of Rose Bridge,
across the planes of bedding, meeting in its progress upwards the resistance offered
by strata of, in each case, varying conducting powers. On the other hand, in the
case of Dukenfield the internal heat could travel along the steeply-inclined strata
themselves, and ultimately escape along the outcrop of the beds.

‘I merely offer this as a suggestion explanatory of the results before us, and
may be allowed to add that the strata at Monkwearmouth Colliery, the thermo-
metrical observations at which correspond so closely with those obtained at Rose
Bridge, are also in a position not much removed from the horizontal, which is
some evidence in corroboration of the views here offered.”

Thermometrical Observations at Rose Bridge Colliery.

Date Devth i Tempera- | Tempera~
e Tees. Strata. in'open | solid
pit. strata.
s F. o F.
July, 1854... . ......] 483 | Blue shale......... .... creerreaneaa 64°5
August, 1854 ......| 564 | Warrantearth .............ccooll 66
May, 1858......... .. 1650 | Blue shale...... ....... e 78
July, 1858............ 1800 | Warrant earth ............ e 80
May 18, 1868 ...... 1890 | ““Raven coal” ...... .....ceeiiinns 73 83
July 24, 1868 ...... 1995 | Linn and wool ......... ... ...... 75 85
April 19, 1869 ...... 2019 | ““Yard Coal” mine ............ | 76 86
November 18, 1868 2100 | Strong blue metal ... ....... ...l 76 87
February 22, 1869..| 2208 Do. 76 884
March 12, 1869 ..... 2244 | Shale ...ccoviniiiiiinn ot civrivennnns 77 89
April 17, 1869 ...... 2286 | Linn and wool, or strong shale|{ 78 90°5
May 3, 1869 ......... 2322 | Strong shale .u.ooeviveennnininnnnns 80 915
May 19, 1869 ...... 2346 | Blue metal ... e 79 92
July 8, 1869 ......... 2403 | Strong blue shale... ............. 79 93
July 16, 1869 .. .| 2424 |Coal (Arley mine) .. ........... 79 934
Remarks.

All holes vertical in solid at bottom of pit drilled with water 1 yard deep, and
thermometer remained in hole thirty minutes, and made air-tight with clay.

CLIMATE OF NEW ZEALAND.

Tae Government of this distant colony have taken a wise step in
fostering meteorology, by supplying observers with good instruments,
good places in which to observe them, placing them under an able
chief, and not crippling him for a few pages of printing.

The folio publications noticed at the foot* are principally numerical

* Appendix to the Statistics of New Zealand (Meteorology) for 1866, 1867, and
1868, Wellington, Folio, 28 pages. )

Monthly Tables, 1868 and 1869 (except September, 1869). Folio, 23 pages.

Meteorological Report for 1868, together with Abstract of all Meteorological
Roturns for New Zealand prior to that da_te. By James Hecror, M.D., F.RS,
Wellington: G, Didsbury, Government Printer, 1869. 8vo., 21 pages,
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tables, but in the octavo pamphlet Dr. Hector has wisely inaugurated
his superintendence of the whole of the stations by a review of “all
meteorological returns for New Zealand prior to that date.” The word
which we have italicized is a strong one to use, but we believe it to be
correct.

The pamphlet commences with a brief recital of previous publica-
tions upon the subject, and of the steps taken in order to secure perfect
uniformity among the observers, brief (a trifle too brief for residents at
the antipodes) notes of the positions of the observatories, of the instru-
ments and of their positions, then abstracts of the monthly mean tem-
perature at the various stations, the result of which is epitomized in
the following table and remarks :(—

TaBLe I.—Mean Temperature of the Air in shade, recorded at the

Chief Towns in the North and Middle Islands of New Zealand,
from the earliest Observatioms up to the end of 1867.

Mean Mean Mean Mean Period
Mean fTemp. for | Temp. for | Temp. for | Temp. for of
Place. Annual | (SPRING) | (SUMMER) | (AUTUMN! | (WINTER) Observa-
Temp. |Sept., Oct.,|Dec., Jan.,[Mar, Apl,|June, July, tions
Nov. Feb. May. August. ’
NorTH ISLAND, deg. deg. deg. deg. deg.
Auckland .| 60°7 | 588 686 623 533 |15 years.
Taranaki ... ...| 5681 559 642 574 495 |12 ,,
Wellington . ...| 557 546 63-6 567 47'9 |10 ,,
Means for North Island ..| 577 564 654 588 502
SouTH IsLAND.
Nelson ... ...| 546 538 62°5 56-4 46'7 |16 years,
Christchurch ... .| 55°1 555 647 559 445 |11
Dunedin ... .| 507 50-0 574 516 436 115 ,,
Means for South Island...| 534 529 615 546 449
North Island ... wo| BT 564 654 58-8 502
South Island ... ...| 534 529 615 54-6 449
Means for North and . . . . o .
South Islands 556 546 635 567 475

“ From the above Table it will be obscrved that in the North Island the mean
annual temperature for Auckland is the highest (60°'7), and that for Taranki
(56°-8) the next, while Wellington is the lowest (55°7).

““In the South or Middle Island, Christchurch and Nelson show the highest
%ggt;al mean temperature (55°'1 and 54°6) ; Dunedin is very much lower, viz.,

‘“January and February, corresponding to July and August in England, are the
two warmest months in New Zealand ; and July and August, corresponding to
January and February in England, the two coldest (excepting in Nelson and
Wellington, at which places the mean readings are lowest for June and J uly).

‘‘ The climate of London is 7°'2 colder than that of the North Island, and 3°-8
colder than the Middle Island of New Zealand, and the difference between the
mean annual temperature of the whole of New Zealand and that of London is
5°7, the former being 55°7 and the latter 50°.

*“The following are the means for the two warmest and two coldest months in
the year in the several localities, with their differences ;—
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Auckland. Taranaki, Wellington. Nelson. Christchurch. Dunedin.

696 .. 647 .. 646 .. 636 .. 6562 . 5890
531 ... 493 ... 478 .. 459 .. 443 .. 432
165 ... 154 .. 168 .. 177 .. 209 .. 148

*From which we find that the average difference between the mean tempera-
ture of the warmest and coldest months of the year in New Zealand is 17°°0 ; at
Rome it is 27°, at Montpellier 33°, at Milan 38° and at Jersey 22°,

““The observations from these six stations have been selected to form the above
Table, as they extend over a tolerably long period, and give a fair comparison of
the climate of the North and South Islands.”

The extremes of temperature are not abstracted, but running cursorily
over the folio returns and some others in our possession, we notice no
shade temperature above 98° or below 9°, the range is therefore less
than in this country.

We regret that Dr. Hector has not given the rainfall in each year
from the commencement of observations, but only the averages up to
1867. Arranging the stations from south to north, they are as follows:—

Mean Annual Fall. No. of years.

MmopLE IsLaxp,.—S. Southland............... 9
E. Dunedin ...... ....... 15
E. Christchurch ......... 11
C. Bealey ......ccooovneenen 1
W. Hokitika ............... 3
E. Blenheim ............... 5
N. Nelson ... .... ..oceves 16
NorTH IsLAND.— W. Wellington ............ 10
E. Napier ... ........ ... 2
W. Taranaki ......... ..... 12
E. Auckland... ... ... 15
W. Mongonui........... ... 3

In the absence of the yearly fall at the older stations, it is impossible
for us to reduce the above to anything like true averages, and we need
not in these pages point out how delusive are averages of omnly a few
years. Mr. Martens, the observer at Southland, in a paper printed in
1866, gave the details for his own station up to that date ; completing
it from Dr. Hector's tables, we have the yearly fall at Southland as
follows ; side by side therewith we give the ratio of the fall in each
year to the mean of the whole period (10 years) of observation.

Total Depth. Ratio.
m.

1859  ...... 2271 ... 53
1860  ...... 20:32 ... 68
1861 e 2751 ... 64
1862 ... 47-27 ... 110
1863  ...... 5303 ... 123
1864  ...... 51116 ... 119
1865  ...... 63:69 ... 148
1866 47-24 ... 110
1867  ...... 4162 ... 97
1868 ... 46:35 ... 108
Mean  ...... 42-990 100

¢ Rain gauge 27 feet above ground.
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Mr. Martens is careful to state that his observations were taken near
the surface of the ground, and hence the most obvious explanation of
the small values in the first three years—viz, that until 1862 the
gauge was on some building—is untenahle. Are we then to consider
that during the three years 1859, 1860, and 1861, the fall was less
than two-thirds of the mean of ten years, including those years of
drought? There is no evidence to disprove this view, and if we are to
accept it, we must also acknowledge that if at Southland the fall had
only been observed during 1859, 60, and 61, the mean would have
been taken as 2651 in., and if during 1863, 64, and 65, as 55-96 in.,
that is to say, in one case as rather more than twice as great as in the
other. As, however, it will be noticed that the later years ara more
uniform than the earlier ones, we doubt if any of the means assigned
to the various stations are more than 25 per cent. in error. This
uncertainty might have been greatly lessened by the adoption of the
mode of discussion pursued in British Rainfall, 1867, p. 19, We
hope that in a future publication Dr. Hector will either adopt this
method himself, or at any rate supply the yearly totals from the com-
mencement of observations at each station, so that others may do so if
they desire it.

A short note on barometric results is followed by a table of radiation
temperatures 1865—67, indicating very similar values to those in this
country.

The next table contrasts the climates of the E. and W. coasts (which
we have roughly indicated on page (. by prefixing letters indicating
the positions of the rainfall staiv.s), Chrisichurch and Hokitika being
selected. If our readers will for Christchurch read Scarborough, and
for Hokitika read Portree, in each case raising the mean temperature
three degrees, they will at once understand the two climates.

We have no desire to disparage meteorological progress in our own
country, but if our colonies continue as liberal to meteorology and the
observers and directors as zealous as they now are, we shall soon have
them setting us an example.

SNELL'S ANEROID HYGROMETER.
To the Editor of the Meteorological Magazine.

Sir,—In describing this instrument in yomr February number, have
you not made a slight mistake? You say, “a piece of whipcord, fas-
tened at one end, is wound two or three times round the axle, it then
passes upwards over a pulley, and has a leaden weight attached at the
other end to keep the string tight.” Should it not be that the piece
of whipcord being fastened at one end, passes upwards over a pulley,
and on its return downwards is wound two or three times round the
axle, and has a weight attached to the end?

According to your description, the ncedle would be affected only by
the expansion and contraction of the cord between the place of fas-
tening and the axle (a very small length), whereas, according to the
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latter, the expansion and contraction of nearly the whole length of
cord would be brought to bear.

A self-constituted instrument, of a similar kind, may be seen by
anybody visiting the Charing Cross Hotel, on going up in the “litt,”
which is regulated by a thick rope passing up the whole length of the
“lift.” The porter in charge will tell you any day what the weather
is going to be, by the slackness or tightness of the rope.

T am, yours truly,
Avon Lodge, near Rugby, 6th April, 1870. FREDERICK FULLER.

[Quite true; in our description the course of the cord was incorrectly
stated.—-Eb.

THUNDERSTORM IN YORKSHIRE.
To the Editor of the Meteorological Magazine.

Sir,—1I beg to enclose you particulars relating to the damage done
by the sharp but short thunderstorm which occurred near here at
4.30 p.m. Greenwich mean time, last Saturday.—Youars truly,

LOUIS J. CROSSLEY.
Willow Hall Observatory, April 11¢h, 1870.

¢¢ A heavy thunderstorm passed over Halifax and neighbourhood on Saturday
afternoon (9th), its effects being particularly felt at Ovenden, where the residence of
Mr. Johnson, cotton spinner, was struck. The lightning went down one of the
chimneys, and, with two exceptions, entered every room in the building, smashing
all the windows and destroying the principal staircase. The lightning passed
through the back kitchen window, which was instantly demolished, and entered
the yard, where it tore up the flags, after which it entered the wash kitchen,
destroyed the pump, and tore up the flags. Considerable damage was done to the
house iuternally. Mr. Johnson, his wife, and the servant were in the house, but
fortunately none were at all injured. There was an immense fall of hailstones”

HEIGHT OF GAUGES.
To the Editor of the Meteorological Magazine.

Sir,—As you invite remarks upon Rule IV., I venture to say a
word on the subject.

Your correspondent, “ R.,” argues, that the excess of rain at 1 foot
above that registered at greater heights is caused by the wind gathering
water from (1) the sea, (2) lakes and ponds, (3) trees and hedgerows.

With regard to (1), I find that the fall here, one mile inland, is
nearly always greater in storms from the sea-ward than on the cliff
edge, even when the gauge on the cliff is quite whitened outside with
a deposit of salt. Probably, if the spray is light enough to be blown
up the cliffs, it is light enough not to fall in any appreciable quantity
into the gauge.

(2) The water of ponds and lakes is seldom enough agitated to be
raised by the wind. I would venture to draw your correspondent’s
attention to the fact, that the gauge on Derwent Island catches no
more, but rather less, than other gauges at Keswick.

(3) As far as I have observed, hedgerows and trees arrest the flying
drops of rain, and allow it to fall directly to the ground in larger drops,
so that a gauge on the lee side of them catches less and not more than
the correct fall,
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I am obliged, therefore, to conclude, that the reasons alleged against
Rule IV, are insufficient. Besides, if the object of a rain gauge is to
find how much rain falls to the ground, it should be put as near the
ground as possible, provided that insplashing be avoided. The amount
of condensation of vapour in the atmosphere above any place is a diffe-

rent thing from the rainfall.—I am, Sir, your obedient servant,
F. W, STOW,
Hawsker, Whitby, April 26th.

To the Editor of the Meteorological Magazine.

Sir,—With reference to a letter signed ¢ R.,” in your last number,
upon Rule I1V. of British Rainfall, 1869, in which he advocates 6 ft.
above the ground as a better mean, I would beg to call his attention
to Rule 1I., ¢ Old-established gauges should not be removed,” and on
looking over the elaborate tabular exposition of last year, I find that
there are only 12 gauges situated at an elevation of six feet above the
ground, whilst there are upwards of 1300 below that height—a good
reason for their retaining their present position, which many have
occupied for years, others are not suited for mounting.

Some fourteen years ago, when I first began to need instructions on
meteorological instruments, the books on this subject were not easily
obtainable, I went into a stationer’s shop and asked for a work on
meteorological instruments and their use, or practical meteorology, and
was told I might perhaps get what I wanted at the ironmonger’s over
the road. I fixed my solar radiation thermometer at 6 ft above the
ground ; after two years I was told that near the ground was the proper
place, and was adopted by the generality of observers, and of course
placed it so ; now, after ten years, it is hoped I shall put it back from
where it was removed ; so that the present rules only stand good until
the next magazine arrives.

As the remarkably close agreement of my inclired gauges at 6 feet
and 30 feet has called forth a few remarks from your editorial pen, and
also from “ R.,” 1 may add that [ did not append any to my table, not
having sufficient data, and nothing should be done in a hurry, except
catching flies ; I cannot say that a tilted gauge near the ground would
yield the same results, but I think there would be a close approxima-
tion. I recollect, some years agy, before I knew anything about tilted
gauges, placing pads of bibulous paper at an angle of 45° and others
flat, from heights near the ground to 30 feet, on several wet days;
and after a short ¢cxposure, on being re-weighed, the results wcre, that
those which had been placed at an angle were of the same weight,
whilst those laid flat differed in the same proportion as ordinary gauges
do with elevation.

I should like to try a tilted gauge near the ground, but pecuniary
circumstances will not admit of it at present. It would require to be
worked by a vane at some distance.

I am, Sir, your obedient servant,
April 30th, J. ARNOLD, F.M.S.
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APRIL, 1870.
= No. of
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" Banbury ..o 66— 50( 22| 9| 7 ||745{20|280]| 5 |7..
IV, Bury 5t. Edmunds (Culford).| -78(4 ‘03] 21} 10} 8 |y 74020 |230( 5 | 6[11
V. Bridport ... 53— 95{ 80| 9 4 170°0] 202251 6 |11}...
. |« | Barnstaple............coinnlll ‘58— 1+43| 11{ 30| 9 |[753]| 21 {310} 7 |.]..
212 | Bodmin ..oovevivvererneerens 31|— 139 14,29 | 7 |65-0] 13 |310| 6183..
VL ﬁ Cirencester .. .....o...oovenes.. 68— 61| 351 9 Bl e | cer | oeee | oeee [eecfees
,» |2 1 Shifnall (Haughton Hall) . .| 1'09|— -06; 35| 29 8 171°0| 20 |26'5] 514..
, |5 | Tenbury (Orleton) ........... 79{— 751 -23{ 29| 9176020 |252] 5412
VIL|3 | Leicester (Wigston)............ 551— 75120129 5 1820]201250] 4/5|...
. Boston .....o..ceeiiiiiiiiin 73— 24 716} 9 7 178:9| 20 {281 4| 316
" Grimsby (Killingholne) ...... 64 . ‘18129 | 7 1710420 (310 5 (2.
" DeErbyY. ... ovveieeeeee s vrerens 75— e8| 31| 9| 7 |l77-0{20 280 54|..
VIIIL Manchester ..........c...coeu.n. 2224 46{ 76[ 29 | 10 763} 20 {31-0 3, 5! 2| 6
1X. York .ooooviiiiiiiiiiiiiecenen 66— 44| 32| 9 61790120 1320| 610|..
v Skipton (Arncliffe) ... ........ 2:46|— 58] 40| 8y 100 ... | ... ... bt
North Shields .................. ‘78{— 53| 52| 9| 9 [[642| 20 [32:5] 5,6| 0]...
'y L Borrowdale (Seathwaite)...... .. U R IR RETOR O P R S N N
XlL.|eg ( Cardiff (Town Hall)............
" 'ﬁ Haverfordwest .....c..cu........ ‘71|— 115 *41{ 81 6 675|118 [27'1| 4|4 6
ss | | Rhayader (Cefnfaes)............ ‘89|— 1-00| 30| 80| 7 720/ ..|26°0}..16}..
s = \ Llandudno... . .................. 2:08{4- 58| 61113 9 728|119 357| 310|..
XII. ( Dumfries ........................ ‘69|—- 98| 25122 9 (725|18 [30°0] 5 810
v Hawick (Silverbut Hall)... .. ‘96 .. | 28] 2911
X1v. Ayr (Auchendrane House) ...} 2'11|— ~-11{ *47112 | 18 1173-0 21 {280 3|2/ 9
XV. Castle Toward .................. 2:48|— 021 *57{ 23 | 18 || 66-0; 18 |30°0| 3|5 9
XVLig | Leven (Nookton)............... ‘501— 76] ‘14| 81 10 | 640 16* 310 5, 6] 215
s Iz | Stirling (Deanston) ............ 1-22]— 53| *32( 23 | 15 |[71-5| 18 [ 25'0] 10 {10)...
' 4{ Logierait ........ .o..ocvivnienn, 79 . 21§20 | 11 vee | eee Lo feen
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XVIII | Inverness (Culloden) ......... 930 .. |20 14112 169120360 9010
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v Loch Broom ......... e 6-44 .. | 85|27 20 I O P
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" Waterford ... ......ccooeveninn 82| 1-41| 28| 8| 8| 500|154 800} .. |4[...
” Killaloe .c.coveeevvenniiinninns .| 2°07|— 06} 63| 20| 15 || 68°0| 165 27°0{ 5 | 4i...
XXI1.|n | Portarlington .............. o] '98|— 109} 24122 ] 16 (166°0] 19 [34:0] 4! 00
» 17 } Monkstown ............ peve e 61— 103| 521181 3 || .. | ... | ..o | .o |l
XXI1{5 | Galway ..o 2-61| .. |-68]20 |18 |l67°0|19 |s70| 8 || ..
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* And 17, 18,

+And 16, 25. 1And 19. § And 2, 29,

-+ Bhows that the fall was above the average ; =that it was below if,
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METEOROLOGICAL NOTES ON APRIL.

ABBREVIATIONS.—Bar for Barometer; Ther. for Thermometer; Max. for Maximum; Min. for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm; R for Rain; H for Hail;

3 for Snow.,
ENGLAND.

CaMpEN TowN.—T and H at 2.10 p.m. on 10th ; § in forenoon of the 28th,

LinTox PARK.—A dry, warm, and sunny month, with frosts only on six days
and R on four days ; winds changeable, but not high ; bar. high and steady from
the 11th to the 29th. Great progress in vegetation during the month, yet things
are not, at the end of it, as forward as they were last year at the same time.
Cuckoo heard on the 16th.

SELBORNE.—A miost ungenial month ; all vegetation retarded to an almost un-
precedented degree ; the drought and low temp. injurious to crops of almost every
kind. Dense fog on the 5th, H at 2 p.m. 10th; min. temp. 20° higher on the 8th
than on the 6th ; bright aurora with coruscations on the 5th. artin first seen
on 12th ; cuckoo heard on 17th.

HitcHix.—The greatest heat (72° on 20th) recorded so early during 20 years’
observations.

Baxpury.—H on 9th and 10th.

CurForp.—T and H on 10th, and H on 27th ; mean temp. of month 48°1.

BriprorRT.—Very fine calm month ; ther. fell below 32° on the first seven
nights, the frost of the 6th being very severe (22°5°), but doing no damage, whilst
on the 29th, when the ther. registered 29°, the potatoes were cut severely; cherry
in blossom on the 20th, horse chesnut in leaf on 21st; cuckoo made its appear-
ance on the 20th, swallows on the 21st.

BopMmiN.—Great evaporation on 19th and 23rd. The drought, which lasted
88 days, has been severely felt, -37 in. only having fallen, and, during 21 years,
I have never registered so small a quantity in that mumber of days.

CIRENCESTER.— A dry and cold month, with two short fits of S. and S.W.
winds and warmth ; a little R and H, but increasing warmth and much sunshine
have moved the sap and burst the buds of early trees, and the moderate night
frosts have not destroyed the blossoms.

SHIFNALL —A seasonable month on the whole, rainfall about the average ;
vegetation, though very backward, made rapid progress towards the end of the
month, when the temperature rose greatly (71° on 20th). Prevailing winds
throughout were N. and N.W. Willow in blossom on 4th, celandine in flower on
6th, gooseberries in blossom on 10th, hawthorn in leaf on 18th, asparagus cut on
19th, blackthorn in blossom on 20th, wild cherry on 21st, and pear tree on 26th ;
white butterfly first seen on 5th ; golden plovers in a flock on passage on 11th ;
swallow (H. rustica) first seen on 16th ; cuckoo first heard on 19th.

OrLETON.—Thick fog at 9.30 a.m, on 16th ; cuckoo frequently heard and seen
on that day.

WiesToN.— An unusually dry month ; the range of ther, excessive ; the read-
ing (82°) on the 20th was higher than I have any record of in April for more
than 40 years. The warmth of the weather between the 16th and 22nd stimulated
vegetation very much.

Boston.—The month was, on the whole, dull and cold, and the changes in
temp. very sudden and remarkable ; lunar halos seen on 8th, 14th, and 15th ; H
fell on the 9th; T heard oh 10th; horse chesnut in leaf on 18th, hawthorn on 23rd,
field elm and lime on 24th.

GRriMsBY.—Grass very scarce till the close of the month ; very few swallows

first seen on the 9th) ; much of the wheat has been' destroyed by the wire-worm ;
very little B fell until the last two days of the month. On 23 days the wind
was W. or compounds ofl W. A little H on 28th ; large lunar halo on 14th ;

eewits inland on 1st; willow warbler heard on 14th, and cuckoo on 24th. Colts-
g:)ot flowered on 1st, ribes-on 5th, pilewort on 7th, yew and wych elm on 8th.
DEnsY.—April has passed, and, until the last day, without April showers; the
weather has been fine, bt generally cold ; spring backward ; N,E. wind only
once recorded.

Yorg.—Dew point for the month 39°-9,

Norrn SuiELbs,—Lupar halo on 13th ; surorm on 24th, 26th, and 28th ;
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on 27th ; cherry in blossom on 17th, pear on 26th, violets on 1st, and, before the
end, auriculas, hyacinths, primroses, anemones, early tulips, polyanthus, &e.
WALES.

HAVERFORDWEST.—A dry cold month; some warm weather about the middle ;
very little frost. Vegetation backward, and water becoming rather scarce ; every
indication of a dry summer. Scarlatina prevailing in a severe form, many deaths.

CEFNFAES.—A dry cold month ; frosty nights and sunny days; wind N.E. and
N.W. ; vegetation backward.

LranpupNo.—Cuckoo first heard on 15th and swallows first seen on 16th ;
dense fog from 1.80 to 7 p.m. on 16th; alilac in flower on the 23rd in a shel-
tered spot : gathered honeysuckle in full flower on the 25th.

. SCOTLAND.

DusmrrIES.—This month has been very dry and cold, with frequent frosts;
four days, from the 17th to the 20th, very hot: the ther. in shade at 72°'5 on
18th ; during the third week the temp. at night high, which, with the few days’
heat, caused vegetation to make great progress for a few days, when checked by
northerly winds; 8 on the 9th ; swallows seen on the 19th ; cuckoo heard on 21st.

Hawick.—Rather a cold dry month, with slight frosts on 13 nights, on six
nights the drinking troughs sheeted over with ice ; the rainfall of this and last
month has amounted to 2 ins. only, and R is now very much wanted. Apricots
are well set on the open walls, and, owing no doubt to the well-ripened wood of
last season, there is a fine appearance of a bounteous crop of fruif ; swallows first
seen on the 26th ; some H fell on the 30th.

AUCHENDRANE.—Bar. pressure, mean temp., elastic force of vapour, and dew
point above the mean for April ; below the mean were the bar. range, rainfall,
mean force of wind, cloud, evaporation, and the difference between the mean dew
point and the mean temp.; the humidity agreed with the April mean, but fell
once so low as 61°; this dryness of the air and small amount of cloud caused a
great range between the day and night temp., and was accompanied by most
seasonable weather for sowing the seed and cleaning the arable land.

CASTLE TowaARD.—A month of good spring-like weather of showers and sun-
shine, with only a few slight frosty nights, so that although vegetation has only
progressed slowly, it has met with no check ; very warm from the 16th to the
21st, which burst many of the deciduous trees into full leaf in a few days; apricots
well set with fruit ; other stove fruit and early pears have been in full flower since
the 15th, and as there has not been any frost during that time we expect a full
crtg) ; gale on the 22nd ; foggy on morning of 19th.

00KTON.— High wind on night of 19th.

DEaNsTON.—Month generally cold and frosty ; high cold winds, especially
during the last ten days ; some mild days ; only two days in succession (the 22nd
and 23rd) with any B worth mentioning ; vegetation very backward, few trees
having any green about them at the end of the month.

Loa1erAIT.— First part of the month dry, with a high temp.; on 23rd a change
occurred—cold north winds, a measure of frost which continued to the end of the
maonth ; swallows first seen on the 1st of May.

BALLATER.——One of the finest spring months known, and seed got put into the
ground in excellent order, Rainfall below the mean ; temp. high for the season ;
the last week experienced a marked decrease in temp., N.E. winds prevailing,
with an unusual amount of cloud.

ABERDEEN,—Mean bar, and temp. above the mean of 13 years ; rainfall below
the mean ; winds chiefly S, W., 8., and N.W,; a fine dry month till the 26th,
after which it was boisterous and cold ; H on the 10th, 26th, 27th, and 28th ; 8
on the 27th ; L at night on 6th and 8th; dense fog all day on 18th, and till
8 p.m. on 10th, Aurorz on 6 nights.

SANDWICK —April was mild and dry till the latter part, but the last ten days
were wet and the last five days boisterous, N.W. winds prevailing. Aurore on
2nd, 16th, 17th, 18th, 19th, 21st and 28th, coruscating to the zenith on the 18th
and 28th ; large lunar halos on 9th and 14th; a gale of 43 miles an hour from
8 to 10 a.m. on 7th, of 54 miles from 3 to 4 am. on 23rd, of 50 miles from 7 p.m.
26th, and continued till 8 a,m. on 27th, 55 miles from 12 $ill 2a,m, Solar halog
on 10th and 15th,
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IRELAND.

Doo CasTLE.—Fine month for farming operations, spring work in a forward
state in consequence ; cold wind blowing strong from N. and N.W. the greater
part of the month retarded vegetation and blanched braird ; swallows seen in
the middle of the month ; cuckoo heard on the 30th.

WarINGsTOWN. —Fine and very favourable for labour, though not warm ;
spring, in some respects, backward, but crops looking well ; the ground unusually
dry and easily handled.

LeckpATRICK.—Fine month, latter half very cold ; on 18th the wind veered
round to S.E., followed by a gale and R; the last week very cold, constant
northerly wind ; swallows first seen on 22nd.

A TAX ON OBSERVERS.
To the Editor of the Meteorological Magazine.

Sir,—May I trouble you with a word or two relative to a letter
(““ A Tax on Observers”) I have recently seen in the April number of
your periodical? When observations are undertaken, and continued
for many years with care and patience, it is scarcely to be supposed
that the observer is willing to waste his meritorious labours by con-
cealing their results from every eye but his own. There are certain
localities (such as Devon, Cornwall, and the lsle of Wight), the
meteorology of which will always be pre-eminently interesting ; and
observers who are fortunate (or unfortunate) enough to reside in them,
must expect to be applied to occasionally. 1f the task set them be
beyond their powers a courteous statement to that effect would, 1 am
sure, satisfy the applicants. I have met with great kindness from
meteorologists in general (one of whom, a  perfect stranger,” has more
than once sent me his registers, at the risk of loss or damage in transit),
and I am slow to believe that any gentleman would discontinue obser-
vations in preference to following the course I have ventured to recom-
mend. I am also slow to believe that the good feeling characteristic
of meteorologists is on the decrease—an obtuseness engendered by the
fact, that in four out of five cases I have received the information asked
for, with kindly professions of friendship.—I remain, faithfully yours,

April 22nd, 1870. CIT,

AURORA BOREALIS.
To the Editor of the Meteorological Magazine.

S1r,— A most beautiful display of aurora borealis was observed here
last night. About 7.30 pm. a bank of light of a deep red colour
appeared in N.N.E., with waves passing across the sky to W.S.W,
When first seen, the light was taken for the reflection of a large fire,
At 8 p.m. it suddenly faded away At 810 p.m. a great number of
pale white streamers rose from a dark line on the northern horizon,
and as they neared the zenith became tinged with red ; they continued
very bright till 8.35, when they became much dimmer, and at 9 p.m.
had almost disappeared. The idea of a storm following within three
days of a display of aurota does not seem to hold good, as it was ob-
served on several occasions last month without any change in the
weather —Yours truly, THOS. PAULIN,

Winchmore Hill, April 6th, 1870.

[Two valued communications on evaporation and several other notes unavoldably
postponed,—ED. ]




