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Read before the Canadian Institute, February 22nd, 1862.

—— ——

THE year 1861, with respect to its temperature, exhibited, as a
whole, nothing extraordinary, the mean of the year differing from the
average of -twenty-two years to the extent of only 0°.10 in excess.
The monthly means, moreover, did not differ in a marked degree from
the means proper to the several months derived from twenty-two
years, the average deviation, without vegard to sign, being 2°.24;
while the average deviation in the whole period of twenty-two years,
and referred to the same standard, was 2°.44. If, however, the signs
of the deviations be taken into account, it will be seen that the com-
pensations by which the annual mean was maintained, were of the
kind that may be styled unseasonable, being such as tended to weaken
rather than to intensify the distinctive characters of the different
parts of the year. Thus, from May to August—comprising the
greater part of the year in which the temperature is above the yearly
mean—the monthly means were relatively Jow; while in February

Vor. VII. G



98 MEAN METEOROLOGICAL RESULTS

and December, the monthly means were relatively Zigh. The depre§-~
sion (3°.9) in the temperature of May, was never exceeded in-any May
of former years, and was nearly approached only in 1849 and 1851,
when in both cases the cold of May was succeeded by unusual warmth
in June and July. The abnormal warmth of April served only to
aggrovate the evil, by hastening the vegetation that was thrown back
by the frosts that followed in May. The bad effects of a generally
low summer temperature may perhaps be modified, as regards some
plants, by occasional bursts of heat, though they be necessarily ba-
lanced by unusually low temperatures at other parts of the season.
No such mitigating circumstances occurred in 1861, as the warmest
day and the absolutely highest temperature of the year were both
considerably below the twenty-two years’ average of these quan-
tities.

The hygrometric condition of the summer was not favourable ; the
mean relative humidity of May, June, and July, being 70 against 74,
the twenty-one years” average for these months. But as the tempera-
tures were low, the foregoing numbers do not present so strong a con-
trast as do the tensions of vapour, which for the same three months
were *359 in 1861, and -393 on the average of twenty-cne years. The
contrast in this respect between 1860 and 1861, was very conspicuous
in May, the tension of vapour for this month being more than 41 per
cent. greater in 1860 than in 1861.

May and June were 8 per cent. and 16 per cent. less cloudy than is
usual in those months; while later in the season, when a bright sun
is more in request, clouds were more than 20 per cent. in excess.

The depth of rain, which on the whole year was three inches in
defect, was deficient in June and July to the extent of more than an
inch and a half. In May, when rain is an hindrance to gardening
and agricultural operations, it was rather in excess; while, as before
stated, there was a want of that moisture iz ¢ke air whose presence is.
favourable to the development of young leaves.

In the following summary, the chief meteorological elements rela-
tive to the year 1861, are compared with the average results derived
from a series of years, as well as with extreme values that have oe-
curred during the same series :
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TEMPERATURE.
1861. Avi?lge Extremes in 22
22 years, years.
Mean temperature of the year..........| 44°22 | 44,912 | 46°.36 | 42°.16
(in 1846){(in 1866.)
Warmest month oeevvveioeveenaeeneso| August.| July. |July1864]Aug1860

when the mean temp. of the month was; 65°.48 | 66°.85 | 72°.47 | 64°.46
Coldest MONth.«ovvvareeasensessssoss|January.[February{Jan. 1857\ Feb.1848

when the mean temp. of the month was| 19°.86 | 22°,98 | 12°.75 | 26°.60
Difference between the warmest and } 450.62 | 43°.87

coldest months ....ce.cvoieeiinnn : :
Mean of deviations of monthly means 30 55 10.35

from their respective averages of 22 20.24 | 20,44 | (in 1543l lin

s, signs of deviation being disre- . . {in
years, sig and1857)| ) 1863.)

garded. . oviviiiinaieaecaasiaans
Month of greatest deviation without re- 9 [y, oo d yaro o fyo 195y
gard to Sign. . vveieiiiinaniaann . y.jJan.
when the monthly mean differed from
the 22 years' average of the same
month by covveieiecoiiannanens
Warmest day cvvven.oreveecsensnesess| Aug. 3 | July 20 { July 12 | July 31°

(1845.) | (1844)
when the mean of theday was.......| 74°.20 | 770,28 | 82032 | 72°.%75

Coldest day .oveveevarnevnviaaeansasst Feb. 7 ( Jan. 24 {Feb.6,’55| Dec. 22
Jan 22'67] (1842.)
when the mean of the day was.......| —7°.7 [—0°.87 [—14°.38| +9°.57
Highest temperature.......co.ouvee....| 879.8 | 90°.4 | 99°.2 | 82°.4

which occurred on ....vvvnvie.... ] June 9 | July 221 Aug.24 | Aug. 19

(1854.) | (1840.)
Lowest temperature «vooveeieeennen...—209.8 }—120.3 |—26°.5 | +1°.9

59.0 3°.9 | 100.7

which occurred on ..o ...l Ceeeans Tebh. 8 | Jan.25 | Jan. 26| Jan. 2

(1859.) | (1842.)

Range of the year...... cereseeeneso..| 108°.6 | 2102°.7 | 118°.2 | 87°.0
(in 1855.)|(in 1847.)

_»fhgre were twenty-seven days when ‘the mean temperature of the
day differed 12° and upwards from the normal mean of the day.

Their distribution among the several months may be seen in the fol-
lowing table:

= I P . . . N .

s EIEIHE I A HEE
Inexcess..! 0t 2 21 0] 0} 2f 0! 0} O} 2| Of 6} 14
In defect...} 61 2| 3y 0y 0} O} O0;: O} Of O 0 2 13
Total....| 6| 4| 5| of o} 2| o] of o 2| o 8%
* The mean temperature of the warmest day in the foregoing table, refers to thé twenty-

two years average of the warmest days in cach year, irrespective of their dates, the average
date being simply the arithmetic mean of the several dates measured from any fixed epoch,
The same rewark applies to the coldest day, and to the maxima and ininiwa of the year,
As regards the low temperatures, the averages are derived from the coldest days and lowest

temperatures in successive wintérs,—December being considered to belong to the following
year,

.
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BAROMETER.
. 1861. Al‘éo?ﬁs‘ff Extremes in 18 years.
Mean pressure of the year..... 29.6008 | 29.6133 | 29.66%79 | 29.5880

Month of highest pressure . ...
when the mean pressure of
the month was ........

Month of lowest pressure .....

29.7461

November June  [March,1859

(in 1849.) | (in 1853.)

December | September | June, 1849 | Sept. 1860

29.6629 | 29.8030 l 29.6%33
Nov. 1849

when the mean pressure of:
e ot e of }| 20.5301 | 20.6624 | 20.4216 | 20.5868
1861, Age;:égfsof Extremes in 9 years,
Maximum pressure of the year..] 30.330 30,372 30.552 30.245
which occurred .. .iiiiiaen J"Iagﬁ? —_— Jan. 1855 | Dec. 1854
Minimum pressure of the year..| 28.644 28.592 28.286 28.849
which oceurred .eev..en.... g fg"]‘)ylﬁ } ——  |March, 1859|March, 1858
Range of the year........ eeee|  1.686 1.'780 2.106 1.429

(in 1859.) | (in 1860%)

There were one hundred and three days when the mean pressure of
‘the -day differed 0.200 of an inch and upwards, from the adopted
normal mean of the day. Their distribution through the year may
be seen from the following table :

R . : .
MONTHS | g[S[S |B | nl S| Bj@|E|c]e|s]d
slglgle|2|2 (8|2 |a (8|28 8
Inexcess...! 51 4] 61 41 5% 1| 0| 3| 21 5} 3! 9/d4e
In defect...} 6 9 7 6 5 1 3 0 4 6 T 34§57
Total....] 11 [ 13|13 | 10| 10 2 3 3 6|11 | 10{ 12 {103
HUMIDITY.
1861 Average of Extremes in 20 yea:
* | 20 years. years.
Mean humidity of the year .... 78 78 82, in 185173, in 1858
Month of greatest humidity....| January | January | Jan. 1857 | Dec. 1858
when the mean humidity of 88 93 89 81
the month was........ .
Month of least humidity....... May May Feb. 1843 | April 1849
wliszsthe me.an of the montl.1 } 69 2 58 "6
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OLOUDS.
Average-of .
1861. 9 years, Extremesin 9 years.
Mean cloudiness of the year ... 62 60 6% in l,ggl 5%;in'53'66
cc
Most cloudy month...........| February | December geﬁ. :60} Dec. 1857
'eb, 61
WE\?ES the mean of the month } 85 % 83 73
Least cloudy month ..........| June [|July& Aug.|July, 1853 |June, 1861
when the mean of the month % 45 45 34 45
WAS ceevenrrnranaannns
WIND.
Result of R
1861. 14 years, Extremes in 14 years.
Resultant direction...........| N. 66° W. | N. 60° W,
Mean resultant velocity in miles} 2,11 1.82
Mean velocity, without regard n.4% 6.18 8.565 5.10
to direetion ..o..inunel.. * : in 1860 in 1863
Month of greatest mean velocity| February | March [March,1860} Jan. 1848
when the mean velocity was.| 10.58 8.60 12.41 5.82
Month of least mean velocity...] August July Aug. 1852 | Sept. 1860
when the mean velocity was.| 4.21 4.91 3.30 5.9
RAIN.
Average of .
1861. 21 years. Extremes in 21 years,
- . 43.555 21.505
Total depth in the year in inches| 26.995 30.324 in1843 % % in1856 }
No. of days on which rain fell. . 136 106 1361in 1861| 80 in 1841
Grﬁ:ﬁ? de.ptfl. In one ’{mmh 2 November | September | Sept., 1843 | Sept. 1848
when it amounted to ....... 4.294 3.973 9.760 3.115.
Reiny days weremost frequentin| September| June | June, 1857! May, 1841
when their number -was..... 17 12 21 1
Greatest depth of rain on one day| 3.132 2.138 3.360 ..
which fellon..............| Nov, 2nd .. QOct. 6, 1849
Greatest depth in one hour....| 0.41 .. ..
s 1&2AM
which fell between....... g Aug. 21t .. ..

* The average minimum of cloudiness in the second columm, is the minimuvm of the
twelve monthly means of nine years, and does not always include the lowest months of each
year, as these fall differently in different years. This explains why the Z:ghest minimum in
the fourth column should be numerically equal to the minimumn on the average of nine

years,
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The distribution of rain through the day, both as regards depth
and frequency, is given in the following Table derived from an hourly
rain gauge in operation from April to November inclusive :

6a.m. {10am.|2pm.!6p.m.{10p.m.|2am,
PERIODS g to | to | to | to | to | to |Total
10am.!2 p.m. | 6 p.m. j10p.m.} 2a.m. { 6 a.m.

Per centage of depth......] 9.2 | 12.7] 22.8 | 23.5 | 17.9 | 13.9 | 100
@ u frequency ..} 14.0 | 14.0 j 17.0 | 17.7 | 18.0 | 19.3 | 100

Average of| s
1861. 19 years & Extremes in 19 years

and 22 years.

22 years.
Total depth in the year...... 74.8, 61.6 g 132825 % iﬁé‘é %
No. of days on which snow fell. . 6 5% 87in 1859 | 33in 1848

G;%?lwiit dep thm one monthg TFebruary | February | Feb. 1846 | Dec. 1851

when it amounted to........ 29.%7 18.0 46.1 10.7

Days of snow were most fre- Dec.1859
QUENt il .eevrnrnnsnnn,.. z January | December { Jan.1861| Feb- 1858
when their number was . .... 23 13.0 23.0 8
Greatest depth in one day.....| 8inches .. .. ..

which fellon ..............| Feb. 7th

s . e

RAIN AND SNOW (CoxsINeD.)
Where 10 inches of snow are considered as equivalent to 1 inch of rain.

. Average of
1861. | 19years &
22 years.
Total depth in the year......ovevvereeveensnneineas| 34.475 36.488
Number of days in which rain or snow fell............ 200 160*
Greatest depth in one month fellin..................] November | September
when it amounted-£0- ..icvivieiiiiiniiniierieasl 4,614 3.973
Days of aqueous precipitation most frequent in ........| January | December
when their number was.......cviviiiiiiiiiiiiaien 23 18¢

On February 7th, a heavy snow-storm occurred, accompanied by a
strong gale and intense cold. At ome part of the day, when the

* These numbers include the cases in which both rain and snow have fallen iu the same
day, and which have been reckoned both in the rain and in the snow tables,



GENERA

Ww
|

[To face page 103,

L METEOROLOGICAL REGISTER FOR THE YEAR 1861.
Provincial Magnetical Observatory, Toronto, Canada West,

LATITUDE, 43° 39’ 4 North; LOXGITUDE, 5h, 17m. 338, West.~Elevation above Lake Ontario, 108 Feet; approximate Elovation abovo the Sca, 842 Fect.

W

Year | Yoar | Year | Year | Year | Year | Year
JAN, | FeB. | Maxn. | APR. | MaY. | JUX. | JUL | AUG. | SEPT.| OC?r. | Nov. | DEC, 861, | 1880, | 1859, | 18ss. | 1857, | 1856, | 18%5.
] O Q bl Qa o o o 2] O o O o [} -3 o

Mean temperature ...oecssecneensees] 19.86) 26.06] 26.92| 42.02| 47.50{ 61.29 65.37| 65.48 59.07{ 48.74] 37.14] $1.13] 44.221 46.80) 44.10] 44.74] 42.73] 42.10 .90
Difference from average (22 years)...|— 3.67{+ 3.08{— 3.21}+ 1.04|~ 8.89j— 1.07|— 1.48]— 0.54]+ 1.16/+ 3.22]4+ 0.45{-+ 5.02f+ 0.10{+ 0.20|+ 0.07|+ 0.62|— 1.39|— 1.96|]— 0.16
Thermio anomaly (Lat. 43° 40° N.)...—12.94|— 8.64|~13.18)— 8.18|—10.60{— 8.31]— 3.33]— 3.02}-— 2.43]— 5.08|— 6.06{— 4.87}— 0.78{— 6.08|— 8.81}~ 6.26]— 8.27|— 8.84]— 7.04
Highest temperatire wueeeeeesnnnef 37.01 46.0 | 47.4| 67.0| 73.0] 87.8| 84.56| 8.2{ 78.8( 71.0| 52.4| 65.2] 87.8| 83.0! 83.0( 00.2( 88.2| 96.6 [ 92.8
Lowest temperature .......... vof~11.2 [—20.8 [— 5.2 | 23.8| 28.0 | 41.6 | 47.0 | 47.0} 87.1| 20.0 | 23.0 5.8 §—20.8 |~ 8.6 1—28.5 |~ 7.3 |—20.1 |—18.7 [—25.4
Monthly and aunual ranges............; 48.2{ 68.8| 52.86 | 43.2| 45.0} 48.2| 87.5| 38.2 ) 41.7 | 42.0 | 29.4 ] 49.7 § 108.6 | 96.5 | 114.6 | 97.5 | 108.8 { 115.3 | 118.2
Mean maximum temperature 25.14) 82.87| 83.53] 49.71| 55.691 70.36! %54.67| 74.30} €6.38) 55.84) 42.39) 87.03) .. . "
Mean minimum temperature 13.93| 18.54] 20.717 85.35| 40.04! 51.28| 56.23) 58.16{ 5L.80{ 41.62] 81.991 24.23 . e
Mean daily range..... 11.21] 18.83] 12.82] 14.36] 15.85| 19.11] 18.44! 16.16] 14.58] 13.73( 10.40] 12.808 14.42] 14.24] 13.68] 13.84] 16.838] 18.29} 18.19
Greatest daily range N 25,21 32.41 83.3] 28.8| 28.4} 29.5} 208.1| 25.0| 24.0] 31.9| 20.4 | 26.4 ] 33.3] $0.7| 39.8| 81.2| 87.0| 44.2| 89.4

)

Meap height of barometer ...... ..|29.6517|29.5441)29. B208/29. 5640129 5454)29. 5698)29. 5505/29. 8530{29. 6084)29.6191 |29.5371 120. 7401120 6008 20.5023,29.620020.6207|20.6004129.6999120.6249
Difference from average (18 yi .|+ .0183}—.0681 +.0383|—.0230]|—. 0392} + . 0074|—. 9509 | -t~ OR17|—.0545 }~. 0308| —. 0768| -+ . 008} —.0125’-—‘0210 +.0076| + .0134]—. 0079}—.0134) +.0116
Highest bar: t 80.830| 30.144] 30.200] 30.120] 29.955| 29.810] 29.830f 29.902} 30.104| 30.064| 30 000( 30 18 30-380‘ 30 2671 30.392] 30.408] 30.301] 30.480} 30.5652
Lowest barometer ................ ..} 29.008] 28.979} 29.034] 20.056] 28.64%] 29.176] 29.269f 29.382] 20.076] 28.998| 29.005) 29.171] 28.044( 28,838 28.280| 28.849f 28.4521 28.459| 23.450
Monthly and annual ranges... . 1.824] 1.185 1.166) 1.065] 1.811] 0.634] 0.561] 0.520} 2.028] 1.056] 0.995] 2.013} 1.688| 1.439] 2.100{ 1.539] 1.909] 2.021} 2.093

Mean humidity of the &ir .....c.cceeererne| 88 .84 | .80 78 .69 .69 8 48 79 .82 79 g9 8 Ny 4 48 79 75 S

Mean elasticity of aqueous vapour.....| .102{ .130} .17} .199| .282| .877| .467) .495| .400| .202| .178| .11 ] .2028 | .200 | .249 | .250 ] .254 | .244 | .263

Mean of clondiness ......ereevseensrensrerens | .78 .83 .62 .61 .49 -45 .58 .54 .60 .61 74 .62 .62 .60 W01 .80 .80 .57 50

Resultant direction of the wind.........|N 88 w|¥ 77 W[ 54 W[ 87 BN 47 w|N 39 [N 74 w| X 8 BIN 71 W{N 61 W[ 46 W[¥ 72 Wi 56 WIN 60 W|N 61 W|N 41 W|N 14 W|N 71 W[N 62 W

“ velacity of the wind . W 2.921 3.88| 4.88| 2.81 | 8S.60| 2.29| 143 0.46) 1.89 | 1.06§ 194 { S.50f 2.11 | 3.82{ 2.24] 1.89| 2.564| 3.03] 2.51

Mean velocity (miles per hour) ........] 9.0 [ 10.58 | 10.56 | 8.90 | 9.17| 6.1 | 4.66 | 4.21] 4.81| 596 7.44| 7.96§ %7.47| 8.85) 837 | 7.C4| 7.99| 831 | 814
Difference from average (14 years)...| +1.44 {+2.50 |+1.96 {+1.03 |+2.55 {+0.84 |—0.25 |—0.96 |—0.59 {+0.10 |—0.05 [—0.22 §+0.70 |+1.78 |+1.40 {-+0'87 |41.22 |+1.54 |+1.87

Total amount of rain ............. ceesrennens]  0.685] 0.815] 2.125) 1.619] 38.3%0] 2.829| 2.635] 2.953] 8.607] 1.993| 4.204] 0.5060) 26.903] 23.434] 83.274] 28.051} 33.205} 21.505| 31.650
Difference from average (21 & 22 yrs )|—0.722|—0.231|+0.577[—0.779{ +0.139]—0.771 |—0.855| +0.002[—0.366!—0.492{ -+ 1.1541—0.985} —3.320|—6. 800| +2.050}—2.273| +2.881|—8.819(+1.326
Number of days I3iR ..ueveeereecassecsses| 4 4 8 12 12 13 16 1 15, 14 [} 136 1 12 131, 134 99 103

Total amount of SROW.....eurrreerererererons]  20.6]  29.7 7.1 8.9 0.5 .. « |Inapp. 8.2 G.8) 74.8] 45, 64.8] 45.41 73.8] 65 99.0
Difference from average (19 years)...|+ 6.97[+11.67(— 1.67(+ 4.3%{+ 0.40] ... . wee |— 0.84]+ 0.10|— 7.86]+13.17/—16.03(+ 8.27(~16.23(+12.17|+ 3.87|+37.37
Number of AaYS BROW...uesseceosseessenr 23] 17, 14 4 1 .. - 8 8] 78 1] 87 67 79

Number of fair da¥s vviwecersseresasssasns 8 9 11 16 18 17 15 18 13 15 10 17 165 174 169 178 m 198 198

Number of auroras observed ....eooesf 0 3 6 [ 6 2 1 4 5 6 1 4 43 58 53 59 26 85 46

Possible to see aurors (No, of nights). 9 8 18 17 18 18 17 17 18 17 11 18 180 190 199 1088 189 212 204

Number of thunderstorms .......csrenees) 0 0 1 4 8 8 8 6 2 0 0 0 o7 80 30 1 28 25 88

—— 4-—;1_—-———(
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temperature was 14°.3 beiow zero, the wind was blowing more than
33 miles an hour, with heavy falling and drifting snow.” The tem-
perature afterwards fell to 20.°S below zero, but at that time the gale
had subsided.

he accompanying table is a general abstract of the meteorological
observations made at the Magnetic Observatory, Toronto, during the
year 1861.

AN ATTEMPT AT A NEW THEORY OF HUMAN
EMOTIONS.

BY WILLIAM HINCKS, F.L.S., ETC.,
PROFESSOR OF NATURAL HISTORY, UNIVERSITY COLLEGE, TOROXTO.

In a paper laid before the Canadian Institute on a former occasion,
(Journal, Vol. IV., p. 396), I offered some explanation and defence of
the Sensationalist Philosophy in relation to the human mind and ifs
operations, which, altogether rejecting innate ideas and instinctive
forms of thought, regards the first sensation as the commencement of
its enquirics, and endeavours to ascertain the connection of mental
states with the physical frame, and the laws according to which they
combine and succeed one another. The grand fundamental law,
ealled the law of association, is considered as sufficient to explain all
the various intellectual states of which our nature is susceptible ; and,
according to Hartley, this law depends on physical sympathy between
different portions of nervous matter acted upon simultaneously or in
immediate succession. Assuming that the law of association has been
well expounded by Hartley Brown and James Mill, and that Hartley
has given, to say the least, an intelligible and highly probable expla-
nation of its origin, I now propose to extend the application of the
same principle so as to offer a consistent and rational explanation of
the emotional part of our nature, of the real difference between intel-
lectual states and emotions, and of the common relation between the
various passions to which our nature is subject.

Writers on the emotions, passions, or active powers, have often given
a long list of what they suppose to be different and independent sim-
ple mental states, incapable of definition, and only to be known by
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being experienced or by observing their effects, but perceived to have
such a general resemblance as properly to be referred to one class.
These they have classified in what seemed to them a convenient
manner with a view to considering their influences on our condition,
and their moral qualities. Others have endeavoured by analysis to
lessen the number of primary passions or emotions, shewing how.
different names really express the same emotion excited under some-
what different circumstances. With these I agree so entirely that I
would carry out their principle to the utmost by admitting only an
emotion belonging to vleasure and one belonging to pain, and defining
all the others by naming one of these, and pointing to the kind of
objects or the condition of things around usin which the peculiar
form appears. Such analytical view of the nature and relations of
the various emotions would form no unimportant part of a treatise on
this branch of the philosophyiof mind, but need not be examined in
detail in the present connection. There is a very general agreement
among philosophers that emotions, passions, or active powers differ
essentially in nature from intellectual states, and are felt to have some-
thing common to them all ag a class, in whatever degree they may
differ from each other. This is not indeed a universal sentiment, for
both Hartley and James Mill suppose that by due regard to the
character of our sensations as pleasurable and painful, and a proper
application of the law of association, all the vatieties of emotions
may be fully explained. I cannot help thinking, however, that the
general feeling of those who reflect on the subject is that there is a.
real well marked difference between intellectual states and emotions,
and fully admitting that this difference depends on pleasure and pain
as actual sensations, or as ideas intermingling with sensations, I
think it desirable, if possible, to ascertain the exact nature and causes
of the phenomena. All sensations are commonly said to be pleasur-
able, painful, or indifferent. The truth seems to be, that every sen-
sation, if not too intense—in which case it becomes painful—ig
naturally, before it has been affected by frequent repetition, a source
of pleasure. Those which we describe as indifferent are such as we
have frequent occasion to experience, which causes them to be familiar,
and as are not now impressed with any peculiar vividness. The sensa-
tion which causes pleasure'is either novel or unusually vivid, and if
its vividness be in excess it becomes a pain. Thus pleasures repeated
become indifferent, scarcely receiving from the mind any notice,
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whilst a pleasurable sensation increased in intensity becomes painful,
and a pain moderated may fall within the limits of pleasure. If we
fix: our attention on any single distinct pleasurable sensation, we shall
observe that as it increases in intensity it is no longer confined to the
nerve or organ in which it is excited, but by the inherent sympathy of
like parts of our frame, diffuses itself so as to produce a general feel
ing of pleasure, a state distinguishable from, though dependent upon;
the single ;pleasurable sensation. It is manifest that according to the
supposed physical origin of the law of association in coexistent or
immediately successive states acquiring sympathetic power each to
revive the other, that ideas of pleasures and pains would be revived
like any other past states, and that they would be equally revived in their
diffused state ss if they had remained perfectly simple. All those states,
then, which are called the active powers, or the passions, but which I
prefer describing as a.general name by the term emotions, are, I con-
ceive, correctly described as diffused pleasures or pains, present, or their
ideasrevived by association, and arising in various circumstances and in
connection with various objects. The peculiar characteristic feeling
which has caused most philosophers and mankind generally to distin-
guish these from purely intellectual states, consists in sympathetically
diffused pleasure or pain, and consequently has & physical origin in close
relation to that of the law of association itself. There is really only one
pleasurable and one painful emotion, both arising in the same way ;
but it is highly convenient to have a number of names, inconsiderately
regarded as implying the essential distinctness of the states, for the
primary emotions separately excited by the presence or anticipation
of various good and evil, or mingled together, as I believe them to be
in some important instances. Thus the idea of any object or condi-
tion regarded as a cause of pleasure is attended by pleasing emotions
which, if the object or condition be not immediately attainable, is
mingled with painful emotions occasioned by privation of it, and this
mixture constitutes desire. In the same way every other emotion
respecting an unattainable good, whether as entirely beyond our own
reach, or as possessed by another whilst we are deprived of it, is.
really of a mixed character. We can hardly be said to have any dis-
tinctive name applicable to those simple emotions of pleasure and
pain, which are the elements of all this class of mental states, no
doubt because, excepting in philosophical discussions, we have no
occasion to make them the subject of discourse except when the
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excitement is considerable. Joy, which means pleasurable emotion
arising {rom the actual possession or immediate anticipation of good,
with its direct contrast grief; are the simplest emotions for which we
bave names. If the pleasure or pain be actually present, and refer-
able to a specific part of our frame, especially if its too great vividuess
does not confuse our perceptions, the transition from actual sense of
pleasure or pain to pleasing or painful emotions is very perceptible.
If the satisfaction is derived from the acquired command of the means
of pleasure; the emotion depends on such complex associations that
its nature is not discerned with any peculiar facility. Love expresses
the simple pleasurable emotion, 50 associated with an object or person
that has frequently excited it, or is believed capable of exciting it, as
to be very readily called up by the presence, name, or recollection of
that object or person. Gratitude, again, is the name we employ to
express the same simple, pleasing emotion, strongly excited in connec-
tion with specific benefits received from an intelligent agent, with the
corresponding desire of conferring pleasure on the object of our grati-
tude. 'We will add the analysis of a still more complex state belong-
ing to this class, to which our attention is naturally led by the
examples already brought forward. 1T refer to the filial affection.
Scarcely any one would pretend that this is a simple emotion. Every
thing which belongs to it is fully expressed by describing it as made
up of love, gratitude, coufidence, and reverence. We have seen the
nature of the two former : confidence is the fecling with which an
inferior and dependent looks up to a superior and controlling being,’
in whose knowledge of what is really good and desire to bestow it
experience has taught him to trust. Reverence is only a certain
amount of fear, the simple painful emotion associated with an object
which bas caused restraint, disappointment, or suffering of any kind,
intermingled with the other emotions already named as entering into
the filial fecling. We might in this manner examine any of the
various emotions attributed to human beings, and we should find them
all to be the emotion belonging to pleasure or to pain excited in cer-
tain circumstances, or the two intermingled in such a manner that
convenience dictates the use for them of separate names, but I have
also endeavoured to shew in what manner a mere pleasure or pain
passes from the condition of a sensation to an emotion by its sympa-
thetic diffusion so as to belong no longer to a particular nerve or
organ, but to our frame generally. We have thus the elements of a
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complete theory of human emotions,, connecting itself naturally and
easily with the theory of the intellectual powers, to which I have
given in my adhesion, and of which, on & previous occasion, I sketched
the evidence. The subject ‘would admit both of detailed analyses of
the various emotions which have been treated as simple independent
mental states, and of copious illustrations of the effects of the views
I have proposed; but if thus treated it would require & volume. On
an occasion like the present it may suffice to indicate the effect or
tendency of the views proposed, so as fairly to submit them to the
judgment of inquirers. It will be seen that I rely first on the prin-
ciple that all sound philosophy of the human miiid has its foundation
in a proper attention to the connection of the mind with the physical
frame. This is a subject necessarily involving much mystery; yet it
is well ascertained that all mental changes belong to the nervous
system, and are dependent upon nervous action. The fact that states
simultaneously existing, whether as sensations or as ideas and whether
simple or complex, acquire the power of reviving each other when one
of them is brought up again, is certainly established by experience.
The explanation that this fact depends on what we call sympathy in
the nervous matter being a property of its nature is, perhaps it is not
too much to say, the only conceivable one; and assuming this pro-
perty, the power of vivid mental states like pleasures and pains to
extend their influence beyond the nerves in which they were excited
to the whole frame is a natural consequence, whilst this diffusion of
pleasure and pain exactly corresponds with the best notion we can
form of emotion as distinguished from sensation or intellectual state.
But I beg it inay be observed to.what extent this explanation, if worth
anything, must go. It relates not to any single emotion of our nature,
but to the whole, in all their variety. It equally explains what are
termed affections—that is, permanent tendencies under certain circum-
stances to the prevalence and influence of certain emotions moderately
excited—and of the strongest passions. It traces them all to the
influence, direct or indirect, of pleasure and pain, thus shewing the
great moving principle of the active part of .our nature, and putting
us in the proper track for discovering how it can be best regulated.
Itis commonly believed that moral sentiments constitute a distinct
class, arising instinctively and independently, vut the theory I have
proposed applies to them equally with the other emotions, and their
analysis is as easy as that of most others. I might hence attempt to-
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draw conclusions respecting disputed points in the theory of morals,
but I liave already gone as fur a3 my present purpose requires, and
must submit these speculations to your candid judgment, The Sen-
sationalist Philosophy has not of late years had any fair chance of
being examined, with a proper appreciation of its evidence, by stu-
dents of this branch of science, because the most opposite doctrines
have prevailed in the schools, and those who have undertaken to give
general information, saving the trouble of consulting the original
writers, have, writing in the spirit of an opposed system, and viewing
everything in its light, grossly perverted and misrepresented both the
evidence and the tendency of our views. I entertain a strong confi-
dence that this state of things will in the progress of time remedy
itself. Some free spirits will find their way to the sources of infor-
mation. Arbitrary assumptions and bold assertions will not always be
submissively accepted. The plan of declaring that to be simple
which we have not taken the pains or possessed the ingenuity to
analyse, will not always Be accepted as sntlschtory The philesophy
of mind is as truly as any other an inductive science, but in its earlier
stages of progress (and it is naturally a science of slow growth) it is.
peculiarly liable to suffer from false theories, and the influence acci-
dentally acquired by the Scotch and German Schools has for a time
almost overborne opposition to their dogmas. I am content to record
the results of my own inquiries, and to leave it to the future to decide
on the real merits of antagonistic systerus.

A POPULAR EXPOSITION OF THE MINERALS AND
GEOLOGY OF CANADA.

BY E. J. GHAPMAN,
PROFESSOR OF MINERALOGY AND GBOLOGY IN UNIVERSITY COLLEGE, TORONTO.

PART 1V.
( Continued rom Vol. VI, page 618.)

Molluscous Animals.—The forms of the sub-kingdom Moxrrusca
may be arranged under the foilowing groups and classes :—4. Coralli-
form Mollusca: 1, Bryozoa. B. dcephalous (o headless) Mollusca :
92, TuNtcaTa, (no fossil representatives) ; 3, BracHioPODA; 4, La-
MELLIBRANCHIATA, O. Zncephalous Mollusca: 5, PTEROPODA;
6, HereEroroDA ; 7, GasTerOropa ; 8, CEPHALOPODA.
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Bryozoa.—The bryozoons (so named from the general moss-like
aspect of their united cells) are minute animals of marine existence.
They form cell-colonies after the menner of most coral animals, but
present a higher organization than these latter. They possess a dis-
tinct oral and anal cavity, and assimilate in many other respects to
the molluscous type. The compound cell-structure in some forms
takes the shape of leaf-like expansions, and in others is either den-
dritic, plumose, rounded, or irregular. It is also either free, or
attached by growth to shells and other sub-marine bodies.

Modern bryozoons abound in all seas. Fossil forms of this class
are also exceedingly numerous, ranging throughout the entire series of
fossiliferous rocks. Their separation from corals isin many instances,
however, a task of much perplexity ; and, as those found in our Cana-
dian strata are of little importance as test-
forms, we confine our illustrations to a
single example, Fenestella elegans, (Fig.
87), from the Niagara Group of the Upper
Silurian Series. Representatives of the
class, it may be observed, occur as low
down as the Calciferous-Sand-Rock (see
Parr V.); and Professor Dawson, on the
other hand, has found a number of species
identical with existing forms, in the Post-
tertiary deposits of Eastern Canada. These are deseribed in the
4th volume of the Canadian Naturalist.

The Graptolites, already described as a section of the PoLyrirEra
or Coravs, (see Vol. VI, p. 503) are referred by some paleontologists
to the present class.

Pig. 87.

Bracuioropa.—The brachiopods are marine, headless mollusks,
provided with a bivalve shell. The valves of this shell are always of
-unequal size; and one is situated on the dorsal, and the other on the
ventral side of the animal. The ventral valve is almost invariably the
larger of the two, and without reference to the anatomy of the mol-
lusk would be naturally taken for the dorsal valve. The valves,
though unequal in size, are * equilateral ”—i.e., a vertical line
drawn straight through the middle of each valve, divides the shell
into two exactly equal parts. This serves to distinguish at a glance
a brachiopod shell from the shells of other bivalves : or at least from
the great majority of these, as some few, the Pectens for examole,
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have newrly equilateral shells, A depression op “sinus” frequontly
aceurs down the eentre ol one valve, tnd o corvespouding projeebion
ot * moainl fold** down the eantro of the other,  'Che sinus i nhinost
invarinbly on tho vonteal, and the fold on the dovsal valve. Tho
pointed uppor extremity of the valve, is techs
pieally known ax tho “ beak.”  In gomo forma
the valves ave close together; bub in others,
a closod space (often strialed acvoss) veeurs
between the two.  This is called tho “area”
See Fig. 88 and accompanying explunation.
In the contre of the aved, vr under tho beak

of the venbyal valve, there is freguently (ay

in the spargfers, &e.,) w tejungnlar o eivenlnr , (D Ay
orifiee, the ©foramen.”  ‘This opening, in tho S
species which possessed it, seeved for tho h
passago of the pedicel by which the animal Tig. 680

was attached to the sen-bottom. The foramen is sibuated, ut othor
times, upou, or near to, the vonteal beak, as in spirigera, &o. In
many speeies agatn, it nppears to have become closed by age; and in
othery, it is altogetherabsent.  The line of junction betweon the uppor
pavt of the valves is termed the hinge-line. It is straight in somo
genera, (Orthis, Strophomena, Spirifer, for example,) and arched or
curved in others, (dedyris, Bhynconella, Pentamerus, Lerchratule, eto.)
Tu many brachiopods, the shell i3 traversed by minuto pores or tubu-
lar prolongations.  When this iy the case, tho shell is snid to bo
“punctate;” and when the poves are absout, it is termed * iw-
punctate.”

The brachiopods possess, as theiv chiet characteristie, o pair of long
fleshy ““ army,” covered with delicato cilia, and either entirely eonfined
in a coil within the shell, ar eapable of proteusion to a certain oxtent.
In some geners, the inside of the dorsal valve carrios poculiar spirat
processes, or a shelly loop or obher ealeareous framework, for ho
support of these arms. A support of this kind is howover wanting
in many geners, ot is otherwise merely rudimentary. Tho brachio-
pods differ essentially from the lammellibranchiate bivalves in the
non-possession of distinet branchiz or breathng gills. In existing sons
the brachiopods sre comparatively rare, the number of known speoies

* D=dorsal valve, ¥e=ventral valve. 6,avea; 3, beak of vontral valve; f, foramen; A-h,
tha hinge live; =, position of masial fold ; s, position of resial siuus,
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tob exeoeding ity 3 whilst the fossil spresos discovored up to the
present bime, amount to ovor thivbeon or fourtoon hundred, They
constibtule worcover, ab least ninely per conb. of the hivalvo sholls
meb with in tho lower fossiliferous rocka.

The following are the smore importaub goeners of Cruadian ocour-
oneo: Lingula, Orthis, Strophomena, Loplena, Spirifer, Allyris,
Spirigera, Atrypu, Riyneonolla, Pentamerus, and Stricklandic,

Lingula ¢- -8holl ¢ horay, thin, oblong, and neavly equivalve,  Blaok
ond shining in our exmplos, and consisling lnrgely (ns first shown by
Prof, Sterry Hunt), of phosphato of lime. No interunl enlenreous
appendages.  This gonus ranges from tho Lowor
Silurinn epoch into the present or exisbing poriod.
Numerous species oceur in our Sijurinn formations.
L. quadrala, lig. 89, from the T'renton Limestono,
Utien Slate, and Hudson River Group (Lower
Siluring,) may be cited a8 4 common example.

Tig. 80
Orthig :—Sholl caleuroous.  Bi-convex or plano-convex ; with
strnight  hingo-line, and punctato surfaco  No internal supports,
properly so-enllod.  This genus ranged throughout the Palsosoic
age, but wns wost abundant during tho Bilurinn and Devonign
periods,  'Tho species havoe usually & moro or less cireular outline,
with tho surface of the shell markod by fine or course rudiating lines.

Canadian examples are exceediugly numerous ; more especially those
belonging to O. testudinaria, fig. 90, of the Trenton and higher
divisions of the Lower Bilurian series. Fig. 91 represents O. ¢rice-
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navia; fig. 92, O. pootinalla, and fig. 98, Q. lynz, all of common
aceurvencs in the Tronton Group. 0. olegantulas of tho Ningara
Group (Uppor Silurian) is closely rolatod to 0. tostudinaria, sud hae
the general form of fig. 90. 0. Fanuwomi, fig. 94, is a Dovoninn
species,  Tho Lowor Siluvian form, 0. lyn, fig, 98, has tho gonoral
aspeet of w spivifer, but its mesiol fold and sinns are markod by
soveral plications, a charnoter not oxhibited by any of our Canadian
Spivifors. 1t was formerly called Delehyris lyne.

Strophomena ;s—Shell, coneavo-convex; hinge-line, straight; no
internal supports.  This gonus ravges from tho Silurian to tho
Carboniferous formation. Canadian examples are very abundant,
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Tig. 00.

Pig. 95,

Fig. 95 represents 8. alternata, a spocies of oxceedingly common
occurrenco in the Trenton and Hudson River Groups (Lower
Silurian.) 8. filiteats is a closoly rolated form. Tig., 96 oxhibits
anothor well-knewn species, S. rhomboidalis (= Strophomens and
Leptaena depressa,) from the Niagarn Group and other Upper
Silurian strata, and also from the Devonian rocks of Western Canada.
In these latter rocks a fow species of Chonetes and Productus,
(genera-allied to Strophomena,) also oceur.

Leptenas :—This genus (or rather sub-genus,) merely differs from
Strophomena by the character and elongation of
its muscular impressions. ZI. sericea, Fig. 97,
of the Trenton and Hudson River Groups, is a W
species of common occurrence. Fig, 1.

Spirifer :—Shell with internal caleareons processes in the form of
two spiral coils pointing outwards. Hinge-line straight, long; area
well developed, with triangular foramen. The genus ranges from
the Silurian to the Triassic (or Jurassic) epoch, but is chiefly charae-
teristic of Upper Silurizn, Devonian, and Carboniferous rocks. TFig.
98 represents S. Niagarensis of the Upper Silurian, and Fig. 99, S.
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Tlg. 08. Pl 09,

mueronatus of tho Dovonian sorics. Both avo of common occurrence.
Tho hinge-line of the lattor is somotimos shortor (as comparod with
tho height of thosholl,) than is shown in the figure. Inour Western
Dovonian rocks, soveral other specics occur : as S. duodenarius, with
ocight or nino rounded ribs on each side of the mesinl fold ; S. rari-
oostatus, with two or throe coarse plications on ench side of the fold ;
S. gregaria, a small spocics, &e. Theso are figured and deveribed by
Mr. Billings in the Canadian Journal, vol. VI. Another common
gpecies of the Uppor Silurian series, is . radiaius. This diffors
chielly from S. Niagarensiz by its finer and more numerous plications.
A third Niagara species S. swlcatus, has sbout eight plications on
each sido of the mosial fold, crossed by the rough and strongly-pro-
pounced cdges of the layers of growth.

Athyris :—The shell in this genus has internal spires as in Spirifer,
but the hinge-lino is curved, and the area is absent or rudimentary.
Species range from the Silurian to tho Triassic formations. Severa|
occur in our Devonian rocks. One of the most common of thege,
A. clara, (Billings,) is represented in fig. 100.
A. Maia is o somewhat similar gpecies, but with
a more developed or longer mesial fold and
sinus, and with a slight space or false area
between the beaks. These and other Devonian
species are described in detail by Mr. Billings,
in the Canadian Journal, Vol. V.

Spirigera :—This genus or sub-genus differs from A¢kyris in hav-
ing a perforation or foramen in the beak of
the ventral valve. S, concentrica of the
Devonian rocks is shewn in fig. 101. The
genus Refzia is nearly allied to Spirigera,
but the shells are smaller and strongly ribbed.

Fig. 100

Pig. 101.
Vor. VIL. H
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Atrypa :—A good deal of uncortainty still provails with rogard jto
the propor limitation of this gonus,  In outward form it ngroes with:
Rhynconolla, sco Volow, but appears to
possoss intornal caleavcous spires, the
points of which extend into the hollow of
the smallor or dorsal valve. 1ig. 102
ropresents an exceedingly common spe-
cios, . reticularis, of the Uppor Silu-
rinn and  Devoninn strata, but ohicfly
charactoristic of the latter, Plg. 203,

Rhynconella :—Shell, in goneral, strongly bi-convex.  Hinge-ling,
curved ; no area.  No intornal spives, but in tho living sp~-*:s the
arms are coiled spirally, tho spives pointing downwards and in .ards.
The gonus rauges from the Lower Silurian into the existing opoch.
Tig. 108 ropresents a small form, B plena, vory common in the Chazy
limostone of the Tronton Group, (Lower Silurian) ; and fig. 105, RB.
snerebescens, a closely related specivs ocourring abundantly through-
out the Trenton limestone. In this latter specics, the plications

&2

Fig. 108, Fig. 104, Fige 105,

on the shell are crossed by well-marked imbricating lines of growth.
Numerous examples of this genus occur also in owr Upper Silurian
and Devonian strata. A madern species, found in the Post-Tertiary
deposits of Bastern Canada, &. psittacea, is figured in the wood-
cut 105.

Fig. 106 is a represontation of the old Rhyn-
conella hemiplicata of the Trenton Group, now
referred by Mr. Billings to his new genus Came-
rella. It is characterized by a few broad plications
on the lower part of the shell.
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Pontameras :~In this gonus, tho shell is prominently bi-convex,
with arched hingo-lino sud Jargo incurved benk. Internnlly it is
divided by sopln into sovoral chambors. The genus ranges from the
Silurinn to the Carboniforous formations, 2. oblongus, of the Nia-
gara Group, is represonted in fig. 107, tho sketch 107 @ showing o
vontral viow of tho intornal cast, P. aratus, of tho Devonian
rocks, is figured in 108. This lattor form is closely rolatod to tho
woll-known typical species P. galoatus.

g, 108,

Fig. 107. Tig. 107 a.

Strieklandia :—This genus has beon recently
estublished by Mr. Billings. It includes cer-
tain more or less oval forms with nearly equal
valves, formerly referred to Pentamerus. §.
elongata, a Devonian species, is shewn in fig. 109.
Other species occur in these and in the Upper
Silurian rocks.

Our Canadian formations do not sppear, as
yet, to have offered any examples of the well-

1«‘:. 109. known geners, Crania, Calceola, and Terrebra-
tula.

LanmerrisraNcHIATA (or CONCHIFERA.)—Lamellibranchiate mol-
lusks are marine or fresh-water animals of the acephalous type.
They are provided in the adult condition with laminated gills or
branchiwm for breathing¥purposes, {(as seen, for example, in the so-
called “beard ”’ of the oyster,) and they secrete a bi-valve external
shell. The two valves in most genera (those of the Ostreide and
some Awviculidee are the only. exceptions) are of equal size, but
always more or less inequilateral. (See under the Brachiopods
above). These mollusks are exceedingly abundantin the fossil state,
though Jess numerous thanj the brachiopods in the older rock for-




116 A POPULAR EXPOSITION OF THE

mations. The known species obtained from the seas, lakes, and
rivers, of existing nature, somewhat exceed three thousand, whilst
nearly double that number of fossil species have been recognized.
These latter, however, belong it must be remembered, not to one
period, but to many successive epochs ; although on the other hand,
it is manifest that we see in them merely an incomplete record
of the lamellibranchiate fauna of the Past.

In their classification, the lamellibranchiate mollusks fall into two
leading sections and four groups, as follows :

(1) AsrPHONIDA
(1 a) Pleuroconcha.
(1 8) Osrthoconcha.

(2) SipmONIDA
" (2 6) Integro-Pallialio.
(2 &) Rinu-Pallialia.

The animals of the first section are without the peculiar respira-
tory tubes possessed by the Sremoxipa. These latter, for example,
have a pair of short or long siphonal tubes, which assist in the pro-
cess of respiration, and which admit in the Sinu-pallialia of extension
beyond the shell.

The Pleuroconcha, (group 1), of which the oyster may be taken as
a type, rest in their natural position with one valve éclow, and the
other above, and thus approximate to the Brachiopods. They have
in general but one large muscular impression
in the centre of the inside of ¢ach valve. This
forms a shallowpit, occupied by the muscle which
keeps the valves closed. The common fossil
known as Ambonychia radiata (fg. 110) may be
cited, though doubtfully, for its true affinities
ave still obscure, as an example of this division.
It is exceedingly abundant in the Hudson River
Group of the Lower Silurian series.

The forms of the second group, or Ortkocon-
cha, (as restricted above*,) are also without siphonal tubes, but their
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Tig. 110.

* The term Orthoconcha, it should bn observed, is applied by some palzzontologists to our
groups, 14, 2-a, and 2 &, collectively—the forms of the two first of these being united under
the subordinate group of Infegro-Pallialia.



~

MINERALS AND GEOLOGY OF CANADA. 117

valves are right and lefi, instead of upper and
uniler, as regards the normal position of the
animal, and the muscular impressions are two
in each valve. The fossil species known as
Modiolopsis modiolaris fig. 111, so common in
our Hudson River Group, belongs in all pro-
bability to this division. The genus Cyréo-
donta of Billings, (with its sub-genus Vonuze-
mia), may also be referred to the Orthoconcha of
this Section. Fig. 112 represents the Cyrto-
donte Huronensis (var. subcarinata) of the
lower part of the Trenton Group. Another
and more remarkable species of this genus—
widely known as the Megalomus Canadensis, of
Hall—occurs in great numbers in the Onondaga Salt Group, (Upper
Silurian), of Canada West, and more especially
in the neighbourhood of Galt. It is found
chiefly in the form of internal casts, as shewn
in the figures 113 and 113 a.

The lamellibranchs of the third group, Inte-
gro-Pallialia, have the upright (or right and
left) position of the orthoconcha of Section I,
but, unlike these latter, they possess a pair of
short respiratory tubes. The muscular im-
pressions, two in each valve, are connected, as in the forms of the

Fig. 111.

¥Fig. 113. a.

last group, by one uninterrupted shallow groove or “pallial impres-
gion,”—i.e., a continuous line without any bend or sinus in it. The
existing fresh-water genus Cyclas, species of which occur in our
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Post-Tertiary deposits, and especially in those of Western Canada,
may be cited as an example of the present group. (See Panr V.)
Tinally, the mollusks of the fourth group, Sinu-Pallialia, possess
a pair of long siphonal-tubes, capable of extension beyond the shell 5
and their two muscular impressions are united by a more or less
deeply sinuated pallial line. Many of these lamellibranchs burrow

Tig. 114

in the sand of the shores on which they live, between the tide-marks,
with their respiratory tubes extending to the surface ; and fossil
examples occupying this upright position, and thus shewing the
animals to have been fossilized in their original burrows, are met with
in certain strata. As examples of the group, we may refer to HMys
truncata, fig. 114, and to Savicava rugosa, fig. 115, both of which are
of exceedingly common occurrence in the Post-Tertiary deposits of
Eastern Canada.

Pteropoda :—The living pteropods are swimming or floating mol-
lusks, frequenting the open sea. Some few are naked, but the
greater number secrefe a delicate external shell (univalve,) and all
possess a pair of fins or wing-like appendages for natatory purposes.
In the pteropods with shells, the head is more or less indistinct.
The Osnularia is the only form of Canadian oceurence, referrible; and
that doubtfully, to this class. Fig. 116 represents
0. Trentonensis of the Trenton Group. The shell in
this genus is more or less conical and four-angled,
furrowed longitudinally, and marked traosversely by
numerous straight or zig-zag lines. These latter
often resemble rows of minute punctures. The
genus extends from the Lower Silurian division info
the Lias formation of the Mesozoic rocks. Fig. 116.

Hzererorona.—The representatives of this class are regarded by
many naturalists as forming simply an Order (¥ucleobranchiata) of
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the class GrasTErOPODA. They constitute however a truly aberrant
group, having affinities with the Pteropods on the one hand, and
with both Gasteropods and Cephalopods on the other. Existing
forms, like the pteropods, are of pelagic habit, swimming, by means
of a fin-like appendage, in the open seas. The swimming orgen is a
modification of the gasteropod foot: see below. Some are without
a shell, whilst others secrete one of a fragile and delicate texture,

Fig. 117.

sometimes provided, as in many gastero-
pods, with a 1id or ¢ operculum,” by
which the opening of the shell is closed
when the animal withdraws itself with- §
in it. The fossil genera Maclurea, 4
PFig. 1. Bellerophon, and Cyriolites, from certain
characters which their shells appear fo
possess in common with those of the modern genus Afalonta, are
usually referred to this class; but much uncertainty still prevails
with regard to the true affinities of these fossil types. The compara-
tive solidity of the shell is opposed to their alliance with the Atalan-
tide. Mr. Salter of the English Geological Survey, suggests, how-
ever, that Maclurea may have been a Heteropod with heavy shell
inhabiting the sea-bottom. Fig. 117, vepresents Maclurea Logani
of the lower part of the Trenton Group; @ is an inside view of the
curious operculum often found detached. Fig. 118 is an example of
Bellerophon expansus, and fig. 119 of Cyrtolites ornatus, of the
Trenton and Hudson River Groups (Lower Silurisn series) By
some palxontologists, the genera Bellerophon and Oyriolites are
considered identical.
GasTeROPODA.—The gasteropods have a distinet head ; and all
the typical species possess a fleshy expansion or foot on which they
creep, and from which the class derives its name. The greater

Tig.119.
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number secreto an external and univalve shell, but some fow, as the
common slug, are “naked’’ or possess merely a rudimentary shell;
and in the ckitons the' shell is composed of several pieces. Some
gasteropods, as the' common snail, are terrestrial. Others, as the:
limnies, palwding, and planorbis, species of which are so common in
our lakes and streams, inhabit fresh-water ; but the greater number
inhabit the sen. The class may be subdivided naturally into two
leading groups : Branchifera or water-breathers, and Pulimonifera or
alr-breathers. )

The Branchifera, furnished with gills or branchim for breathing the
air contained in water, include all the fluviatile sud marine types.,
They fall into two sections: Siphonostomata
and Zlolostomata. In the former, the opening
or so-called “ mouth” of the shell is more or
less decply notched at one,or both extremities,
or is otherwise lengthened into a kind of slit
tube or “ canal.”  The species are marine, and:
all ave carnivorous. Comparatively few occur
in the lower fossiliferous rocks, the place of
the carnivorous gasteropods having been
apparently supplied in great part, in the early
geological epochs, by numerous predatory
cephalopods. An example of this section is
shewn in fig. 120, representing a species of Buccinum (closely allied
to the existing B. undatum, if not identical with that species,) from:
the Post-Tertiary deposits of Esstern Canada.

In the Holos?amata, the aperture of the shell has an uninterrupted
and more or less :cular margin.  The species are almost entirely
vegetable-feeders.  Representatives occur in all the fossiliferous
rocks, and are numerous in existing Nature. The annexed figures

Fig. 120.

Fig. 121,
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Fig. 124.

Fig. 125,

represent several of our more characteristic Canadian examples.
Figure 121 is the Ophileta (formerly Maclurea,) compacta of the
Calciferous-sand group (Lower Silurian.) TFig. 122 represents
Murchisonia gracilis, (e, shewing internal cast); and fig. 128 exhibits
a cast of Murckisonia sub-fusiformis of the Trenton and Hudson
River Groups., Pleurofomaria (or Trochonema) umbilicatula, a con-
mon Trenton fossil, is shewn in fig. 124; and a cast of Buomphalus
rotundus (?), a Devonian form, in figure 125.

The Pulmonifera, in place of branchise, possess a simple form of
lung-structure by which they breathe air directly from the atmos-
phere. Some, as the snails, are terrestrial; others ‘nhabit ponds,
streams, and fresh-water lakes. All are vegetable-feeders; and
the shell, in those forms which scerete one, is more or less light and
thin. Our only fossilized examples, comprising existing species of
Heliz, Limnea, Planorbis, &c., occur in the higher Drift or Post-
Tertiary deposits of Western Canads. These will be referred to,
more particularly, in Parr V.

The concluding part of this division of our subject, embracing the
Cermavorops, &c., will be given in a succeeding Number of the
Journal.
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REVIEWS, TRANSLATIONS, AND SELECTED
ARTICLES.

—

NOTICES OF PAPERS IN FOREIGN JOURNALS.

1. On the Existence of Dibranchiate Cephalopods of great bulle.—
The Cephalopods, the highest types of molluscous developwent, fall
- into two leading groups or orders. In the lower group, the animal
possesses four branchi® and numerous arms, and secretes an external
many-chambered shell. The nautilus is the only remaining type of
this group, so rich in representatives during the earlier and middle
epochs of geological history. The forms of the second and higher
group, have but two branghim, and but eight or ten arms ; but these
latter are provided with suckers, or organs for obtaining a powerful
hold of their prey; and the animal is also furnished with a gland
for the secretion of a dark fluid, which is ejected into thesurrounding
water when the creature is pursued oralarmed. These dibranchiate
cephalopods inhabit a shell of a single chamber, as in the argonaut,
or are otherwise “ naked,” as in all other types, including the sepia
or cubtle-fish, the calamary, &e., geners unprovided with an ex-
ternal shell.

The known species belonging to the naked cephalopods, vary in
length, as a general rule, from two or three to eight or ten inches;
although a few species, in warm seas, attain fo a length of two or
even three feet. From time to time, however, strange accounts of
gigantic cuttle-fishes have obtained, as in the case of the fabulous
sea-serpent, a wide notoriety, and even a certain amount of credence,
though finally regarded as altogether unworthy of belief. Many of
these narrations, as that of the celebrated Kraken of Denis de Mont-
fort, are evidently gross exaggerations, if not absolutely imaginary ;
but, at the same time, the existence of dibranchiate cephalopods
of large bulk, and of species as yet unknown to science, appears fo
be substantially true. The dead form discovered during the voyage
of Quoy and Gaimard, and to which a weight of 224 ibs., was
attributed—the huge arms and other portions of a cephalopod found
by Professor Steenstrup—and the large speeies, estimated to measure
six feet in length, seen during the voyage of Banks and Solander—
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may be mentioned in support of this view. Quite recently, a living
cephalopod of still larger dimensions than those just cited, was en-
countered by the French frigate 4lecton, between Madeira and
Teneriffe. A description of this sca-monster is published by M.
Bouyer, the lieutenant commanding the vessel, and another by the
French consul at Teneriffe, in a recent number of the Comptes Ren-
dus, (No. 27, tome liil). We traunslate from these o few of the more
interesting passages.

The licutenant of the vessel, M. Bouyer, writes from Teneriffe,
under the date of December 2nd, 1861, to the Minister of Marine,
le Maréchal Vaillant, as tollows :—< I have the honor to inform your
Excellency, that, after a favourable run, I cast anchor yesterday in
these roads. A somewhat singular incident characterised our voyage.
On the 30th of November at 2 o’clock in the afternoon, when about
forty leagues N. E. of Teneriffe, we encountered a monstrous
animal, which I recognised as the Poulpe géant, a creature generally
regarded as belonging rather to fable than to reality. Finding
myself in the presence of so remarkable a species—of one of those
strange forms which the ocean sometimes casts up from its depths
as though to tantalize and defy science—I resolved to examine it
more closely, and, if possible, to secure it. Unfortunately a strong
sea was running at the time, and this impeded the evolutions of the
frigate ; whilst the animal itself, although almost always at the surface
of the water, moved two and fro with a sort of intelligence,* and seemed
anxious to avoid the vessel. After several attacks, during which
the creature was struck by about a dozen musket balls, we succeeded
in getting sufficiently near to harpoon it, and contrived to work the
line of the harpoon around its body. "Whilst preparing to strike it
anew, the creature by a sudden and violent effort freed itself from
the harpoon ; but the lower portion of its body, around which the
cord was twisted, became torn away, and a large mass weighing over
twenty kilogrammes (about 40 pounds) was drawn on board.

“We obtained a sufficient view of the animal to make a good
sketch of it. It was evidently a gigantic calamary, but the form of
the tail seemed to indicate an undescribed species. It appeared to

* M. Bouyer, it will be perceived, hasa somewhat crude notion of the proper charactors of
the group to which the the animal seen by him belongs. In another part of his Ietter, he
calls the cephalopod in question, “ un §tre ebauché, a viscous and colossal embryon.” When
he wrote his description, he had evidently in his recollection that amusing book, as regards
wmatters scientific, the “1a mer ” of M. Michélet.
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measure from fiftecen to cighteen feet from head to tail. The head,
in shape like a parrot’s beals, was surrounded, by eight arms of from
five to six feet in longth.* Its aspect is frightful ; its colour, brick-
red. In aword, this rudimentary creature, this viscous and colossal
embryon, presents an aspeet at once repulsive and terrible.t

M. Bouyer vhen goes on to state, that his officers and men wished
to lower a boat and renew the attack, but that he feared to expose
them to so unequal a contest, and that, fiually, the chase was
abandoned. The description drawn up by M. Berthelot, tho Fronch
consul at Teneriffe, agreos essentinlly with that of M. Bouyer,
although differing in some of its details, The animal is said to have
presented a fusiform body, five or six metres in length, with a pair
of fleshy lobes or fins at its lower extremity. T is also stated, that
when wounded by oue of the musket balls, the creature vomited a
large quantity of blood nhixed with shmy matters of a strong musky
odour. A species of Eledone is known to emit an odour of this
kind; but there are two points here of a somewhat suspicious
character. In the first place, the blood of the cephalopods, as that
of other mollusen, is colorless; and secondly, is it not remarkable
that no mention is made of any discharge of ‘ink,” during the
attack to which the animal was subjected ? The supposed appearance
of blood, however, may have been enused by a discharge of this kind.

To the observations recorded by the actual observers of this
creature, M. Milne Edwards has added the following remarks :—
“*The animal described in these communications, belongs apparently
to one of those species of gigantic cephalopods, of which the existence
has already been announced on various oceasions, and the remains of
which are preserved in several museums: in that, for example, of
the College of Surgeons in Londoun. Aristotle speaks of a large
calamary (Tevfis), five cubits in length; and without referring to
the fables of Pliny, and the evident exaggerations of Olaus Magnus
and Denis de Montfort, we may recall the discovery of Péron, on
the coast of Tasmania, of a calamary with arms of six or seven feet
in length, and seven or eight inches in diameter. More recently

* In the calamary the arms are ¢on in number.  Xf the species really belong to the octo-
pod division of the cephalopods, it ean scarcely be referred to auy recognised gonus. All
the known octopods appear to possess a colparatively short and bursiform body, without “a
tail * or expansion at the lower extremity.

+ We here translate literally. It is perhaps needless to observe that the cephalopods are
of comparatively high organization, or present, at least, nothing of an embryonic character.
M. Michélet, we fear, has to auswer for our author's zoology.
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Messrs. Quoy and Gaimard found in the Atlantic Ocean, in the
vicinity of the Equator, the remains of an enormous mollusk of the
same family. They estimated the weight of the animal to which
these belonged, to exceed 100 kilogrammes. Rang, also, saw in the
same watbors, a cephalopod of a red colour, and as large, according to
bis description, as a cask of the capacity of a tun. 'We aro indebted
likewise to Professor Steensirup, of Copenhagen, for some very
interesting observations on a gigentic cephalopod which was cast on
the congt of Jutland in 1858. It is described by Professor Steen-
strup under the name of Architheuthis dux. After tho creature had
been dismembered by the fishermen, and partly used for bait, its
remains filled several barrows; and the pharynx, which kad been
preserved, is as large as a child’s head. Finally, during the past
year (1860) M. Harting described and figured various portions of
an enormous animal of this family, preserved in the museum of
Utrecht. We can searcely imagine that these different observations
refer to one and the same species. In all probability, therefore,
several gigantic species of cephalopods, greatly surpassing in size all
known Invertebrates, will be found to exist in the Atlantic and other
oceans.

2. On some Points connected with the Recent BEruption of Vesu-
vius :—The same number of the Comptes Rendus contains some in-
teresting communications on the late eruption of Vesuvius, During
this eruption, an actual elevation of the district, to the height of
several feet, is shewn to have taken place. The elevation appears to
have gone on slowly during two or three days, and to have extended
over a very considerable area. In a paper by Professor Guiscardi,
the following statement is made with regard fo this upheaval of the
land :—* The next day [the 15th of December, 1861, the eruption
having taken place on the 8th] I returned to Torre del Greco with
Professors Palmieri and Napoli. M. Palmieri drew my attention to
the inundated space around the public fountain. On the sea coast,
carbonic acid was emitted through fissures in the lava of 1794, and
also from the ses, causing in the latter a strong ebullition. M. Pal-
mieri pointed out to me o long band of a whitish colour above the
level of the water. We engaged a boat, and reaching the spot, found
the height of this zone above the sea level to be 1'12 metre [ ==3 feet’
8inches]. It wascovered with balani, patellw, fissurell, oysters, &c.,
and with various bryozoons. Therg can be no doubt, consequently, as



126  REVIEWS, TRANSLATIONS, AND SELECTED ARTICLES.

to the upheaval of the shore. The raised band to which the balani,
&c., were attached, was traced from Torre del Greco along the coast
to Torre di Basano; but at the latter spot it had diminished in
height to three decimetres [ =11§ inches.] In connexion with this,
we were assured that farther up the coast, as well as at Naples, the
relative levels of land and sea remained unaltered. We crossed the
place from which, with strong ebullition, the carbonic acid was con-
stantly rising, and found the surface of the sea covered all around
with a yellowish scum. At the bottom, there were many dead fishes
and sepim.” This phenomenon is fully confirmed by the observations
of Messrs. Tchibatebef, Palmieri, and other geologists, as recorded
in the same and other numbers of the Comptes Rendus. Professor
Palmieri observes : —* The ground around Torre del Greco began to
cxperience a movement of elevation at the first commencement of
the eruption, and this movement countinued during the two following
days. The part of the town built on the compact lavas of 1794
suffered great damage; but the wells were not injuriously affected
on this oceasion. There was even an increase in the amount of
water, accompanied by great ebullition, arising from the escape of
carbonic acid. The emission of this gas from the sea bottom,
destroyed a greab number of fishes.” .

In & communication by M., Tchihatchef, the great similarity of
the recent lavas to those of 1794 is pointed out. Both are remark-
ably free from leucite, but contain, in place of that mineral, a great
abundance of pyroxene. M. Tchihatchef observes, however, that
the one may be readily distinguished from the other, at least for a
period of five or six years, by a simple botanical character: the older
lava being covered by a thick growth of a lichen, Stereccaulon Vesu-
wianwm, whilst the surface of the modern lava is quite bare. The
lichen in question does not commence to grow on these rocks until
after a lapse of several years.

Another fact of great interest, connected with this eruption, is the
manifestation of combustible gases, consisting largely of carburetted
hydrogen, and the simultaneous appearance of bituminous matters
on the surface of the ses, at various points. An analysis of gas
collected from the sea near Torre del Greco, yielded to Sainte-Claire
Deville the following results; Carbonic acid, 59.53; combustible
gas (nitrogen -} carburetted hydrogen), 40.47. The same gas was
observed to issue through crevices in the streets of Torre del Greco
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itself. M. Tchihatchef observes:—*“I am the more inclined to
believe that carburetted hydrogen is mixed at this locality with the
emissions of carbonic acid, since the presence of the former gas will
alone explain a phenomenon said to have been witnessed by the
inbabitants, and confirmed by Professor Guiscardi, namely the
apparition of small jets of flame darting through the crevices with
which the streets of Torre del Greco are fissured. The exclusive
presence of carbonic acid would, of course, render this phenomenon
impossible.”

May not the very constant association of bituminous matters with
volcanie outbreaks, and their occurrence in many regions along lines
of voleanic disturbance, lead us in some respect to modify our views
with regard to the origin of petroleum and allied products ? The
almost universal opinion, at present, regards these compounds as
essentially derived from the alteration of entombed vegetable or
animal matters. That organic bodies may be converted in many
instances into bituminous products of this character, no one will of
course deny ; but when we find, as in Western Canada for example,
such immense quantities of petroleum in rocks far below the coal
beds, and destitute in themselves of vegetable forms beyond a few
fucoids— whilst the corals, brachiopods and other animal remains
which they contain, are not more numerous than those’ enclosed in
other rocks in which no traces of petroleum occur—does it not seem
a less forced explanation, to look upon that substance as an original
mineral formation produced far down in the earth’s crust, just as
lead, ecopper, and other metals must primarily have originated there,
(account for their after distribution as we will), than to consider it in
all cases as a secondary product derived from the alteration of vege-
table or animal bodies ? Modern theory, it is true, is inclined to
refer all forms of carbon, even the graphite of meteoric stones, to
organic origin—but theory in this case may be pushed a little too far.
The non-existence of Benzole in our Canadian petroleums, as shewn
by Professor Croft, is apparently in itself an argument against the
supposed derivation of these bituminous matters from coal or other
vegetable accumulations.* ’

3. On Parthenogenesis as Occurring amongst Silkworms : — A. tradi-
tion has long prevailed around Lyons and throughout the south of

© Although Canadian petroleum does not contain Benzole, it is quite available, according
to Professor Hind of Trinity College, who has bestowed much attention on the subject, for
the extraction of colouring waterials of a similar character to those derived from coal oils.
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Trance, as well as in Piedmont and Lombardy, that the most effect-
ual means of restoring vigour to the silkworm stock, when this
becomes deteriorated (as shewn by a poorer yield of silk, less numerous
eggs, &c.), is to employ what is called ¢ virgin seed,” or, in other
words, egys lc'd by female moths that have been kept rigorously
from contact with the males. Some researches made on this
subject are published by M. Jourdan in the Comptes Rendus of
December 16, 1861, Although placing no great faith in the state-
ment in question, M. Jourdan determined to submit it to the test of
experiment. Three hundred worms (of the Briance variety) were
enclosed in separate boxes, ench covered with a piece of guaze, of
which the ends were closely sewed together. These worms yielded
one hundred and forty-seven female, and one hundred and fifty-one
male moths. The latter were removed, and the females were kept
carefully imprisoned in the.s separate boxes. Out of the hundred
and forty-seven moths thus preserved, only six yielded really fertile
eggs. Two moths gave seven; two others, three; one, five; and
one, two. . These twenty-nine eggs, out of the whole number laid,
and kept enclosed as above stated, were all that came to life. Some
others, it is true, passed from the clear yellow into the greyish
stage, after the manner of fertile eggs, but these finally proved
abortive. "The total number of eggs laid in this experiment, amounted
to about 50,000 : so that about one egg only in two thousand proved
fertile.

In asecond experiment, conducted in the same manner, but on
another breed of silkworms (a Chinese vaviety), results of a much
more striking character were obtained. Tifty cocoons were enclosed
in separate boxes, as before. From these, twenty-three females and
twenty-six males resulted. Of the former, seventeen produced
fertile eggs. The most productive gave one hundred and thirteen,
and the least productive yielded twelve. The proportion of fertile
eggs to the total number laid, was about one in seventeen, or §30 in
9000.

The occurrence of Parthenogenesis amongst the Lepidoptera, ap-
pears, then, to be certainly verified ; and this fact, as observed by
M. Jourdan, cannot be looked upon otherwise than as one of great
physiological interest, when we consider the advanced organization
of the class in which it has been thus shewn to occur. An extension
of these experiments, in order to test the duration of the peculiarity
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in question, is now desirable, The Chinese variety employed in
M. Jourdan’s second series of observations, passes through its various
stuges in the course of a few months; but the phenomenon of
parthenogenesis will be found limited, in all probability, to a single
generation. BE.JC.

mioomrae

ON THE COMPARATIVE PROGRESS OF THE POPULATION
OF ENGLAND AND SCOTLAND, AS SHEWN
BY THE CENSUS OF 1861.

.

BY JOHN STRANG, LL.D.,
CITY CHAMBERYLAIN OP GLASGOW.

(From the Journal ¢t the Statistical Society : December 1861.)

If some distant and untutored foreigner happened to cast his eye
over the map of the world, and were told by some enlightened
bystander that within the comparatively small islands of Great
Britain and Ireland there resided the elements of a first-rate political
power, he would no doubt feel some little surprise at the intelligence ;
particularly were he, at the same time, informed that within the
boundaries of Great Britain itself there was only a surface area of
about 57 millions of statute acres. But the foreigner’s surprise
would be perhaps still greater were he further told that, while the
southern portion of the island, called England and Wales—with a
surface of little more than 37 millions of acres—had & population (as
ascertained by the late Census, exclusive of the army and navy, and
merchant service abroad) of 20,061,725 ; the northern portion, called
Scotland—with a territorial surface of npwards of 20 millions of
acres—contained only 8,061,329 inhabitants. Such, however, are
the real facts of the case ; and those like oursetves, who are acquaint-
ed with the distinetive physical peculiarities of the two portions of
Great Britian, will feel little wonder about it.

There is, however, a subject connected with this territorial division
of England and Scotland, and their distinctive populations, which is
not so easily understood—we mean the fact, as shown by the Census
returns of the present century, that there has existed for some con-
siderable time, and particularly of late years, a marked difference in
the ratio of the progress of the population within the limits assigned
to the southern and northern portions of Great Britain respectively.

Vou. VIII. 1
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The following table will best exhibit this difference, by showing
the annual progress of the population in England and Scotland since
1801, when the enumeration figures of both countries may be first
truly relied on: — -

Year England and Wales. Scotland. '

i
1801 ..uvnnn. l 9,156,171 1,608,420
ML veeeeees i 10,454,529 1,805,864
() S ! 12,172,664 2,091,521
3 R | 14,051,986 2,364,386
1841 ... . 16,035,198 2,620,184
) AU | 17,927,609 2,888,742
6L eennnnn 20,061,725 3,061,329

—_ | . J—

From the foregoing table it appears that the population of
England and Wales has, in the course of sixby years, increased to
the extent of 10,905,554, whereas that of Seotlond bhas advanced to
the extent of only 1,452,909 ; exhibiting an increase on the part of
England and Wales of 1191 per cent., and on that of Scotland
~¢ only 90'8 per cent. ; and if we merely compare the progress of
... populations of the two divisions of the island respectively during
the last ten years, we find that while England and Wales show an
increase of 12 per cent., Scotland only exhibits an advance of 59, or
about 6 per cens.

The question then naturally arises, how can this great and
important discrepancy between the rates of progress in England and
Scotland, particualarly as existing between the years 1851 aund 1861,
be explained? Has it been occasioned by a different birth and
death-rate ruling in the respective portions of the island ? or is it to
be feund in a Jarger proportional rate of emigration ou the part of
#the North to that of the South? And if the latter be the case, what
1may be the probable causes which have led to that bigher emigrating
Spil'ifi?

Let us, then, attempt to discover what has been the actual natural
tncrease of the population in Scotland, as deduced from the excess of
births over deaths, since 1851. And here a difficulty meets us on
the threshold—the fact that before the st January, 1855, there was
2o puhlic register of births, deaths, and marriages keptin Scotland—
and it is therefore only from the latter period that we can obtain any
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authentic figures wherewith to deal. Letus, however, see what these
exact figures tell us, which will be best doue in the following table:—

Anwual Table of Births and Deaths in Scotland from 1st January,
1855, till 30th June, 1861.

Year. Births. Deaths.
1855 (....... 92,349 ! 62,004
BE eeinn 101,821 . 58,529
BT ceeinens 103,628 . 61,925
BB eineen 104,195 ‘ 63,532
B9 virnnn. 106,732 61,754
60 1ereians 105,704 68,055
'61{half year) 54,625 ! 33,863
670,054 409,662

From the foregoing table we ab once discover that during the
last six years and a-half the actual increase of the population from
the excess of births over deaths amounted to 260,392 ; and, assuming
that the average annual birth and death-rates then existing differed
but little from those existing during the three and a-half years that
preceded the passing of the Registration Act for Scotland—which
rates were, say, birth-rate 3+41 per cent., death-rate 2:08 per cent.,—
then it would follow that during that period of three and a-half
years preceding 1st January, 1855, the births must have amounted
to 346,115, and the deaths to 211,120, showing an excess of births
over deaths of 134,995, and which, when added to the excess of
births over deaths during the last six and a-half years, makes a fofag
natural tnerease of the population in ¢en years, within the boundaries
of Scotland, of 395,387, or at the rate of about 13'6 per cent. 1Itis
therefore quite evident, that had Scotland not been subject to the
effects of a serious emigration, her population at last Census would
have amounted to 3,284,129, instead of 3,061,251.

If such, therefore, may be taken as a proximate picture of the
real natural progress of theé population of Scotland, it necessarily
follows, considering the immigration from Ireland into the West of
Scotland, that the tide of emigrating Scotch to other countries must
have been very great, especially during the last ten years ; seeing
that in addition to all the Irish immigration— which, however, has
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not been so large for these four or five past years—there "must
have gone out from Scotland no fewer than 222,878 persons, being
the difference between the natural increase from the excess of births
over deaths, and the increase as shown by the late Census.

According to the returns made to the Registrar-General by the
Government Emigration Board, we find that during the last ten
yeare the estimated number of Scotch who have emigrated with the
knowiedge of the said Board has amounted to 183,627, leaving 89,251
which must have left otherwise, either to recruit the army and navy
abroad, to push their fortune in various parts of the globe, unac-
counted for by the Ewigration Commissioners, or, what ismo re
likely have gone to swell the population of England. That the
population of England has been greatly increased from immigration
will at once appear evident, when it is stated that while in the ten
past years the English-born emigrants have amounted to 640,210, the
natural increase of her population only exhibits 136,460 more than
her ascertained population'by the Census, showing an unaccounted
for deficiency of 503,740, for which she must have been mainly
indebted to Scotland and Ireland. That an emigrating spirit has
manifested itself on the part of the Scotch more than the English is
certain, from the fact that, taking the mean population for the last
ten years of each country, we shall find that, had Scotland only
emigrated proportionally to England, the Scotch emigrants ought
only to have amounted to about 100,000, whereas the numbers
stated by the Commissioners are 188,627.

If the emigration from Scotland has thus been so dispropor-
tionately great, it may be asked from what particular quarter of the
country has this spirit chiefly manifested itself, or, in other words, in
what division of the country has the population absolutely shown a
decline? The following table will at once answer the question :—

T'able showing the Counties in Scotland where the Population was
JSound To BE LESS in 1861 than 1851.

Counties. Numerically Counties. Numerically
less by less by

Sutherland..coeeiveneiaiaa.n, 585 ] Argyll coiiiiiiiiiiiiia, 8,303
Ross and Cromarty ...c...nn.. 1427 Bafe e veevninneiinnnennnannes 420
INverness..ccevcereervoennns 9,065 Dumfries «...cvoiviiiiiiaie. 2,246
Kincarding. - cecvveveeaneane. 137 Kirkeudbright.....c...co o 691
Perth coiiniiiiiiiiiiiinianas 50491 Wigton.oviveeiuineininnnnnns 1,351
KinrosSe . eeeaereseeessacascnns 949

Clackmannan ... .cooveva.an. 1,502 } 31,825
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It appears, then, from the foregoing table, that in twelve out of
the thirty-three counties of Scotland there has been, since the
Census of 1851, irrespective altogether of the natural progress of
the population by excess of births over deaths, & diminution of the
inhabitants to the extent of 81,825 ; and as these counties are almost
entirely agricultural and pastoral, the fact would seem to indicate
that either manual labour was less wanted in these particular
districts, or that a better remuneration for labour and industry was
offered elsewhere.

For a striking contrast to this state of things in the agricultural
and pastoral parts of Scotland, we have only to» look to the Census
figures of the commercial, mining, and manufacturing’county of
Lanark, where we find, in the course of the last ten years, an
ncrease to the population of no less than 101,290! The fact is, the
increase of the population is almost entirely limited in Scotland to
Zowns, and to these of the largest kind—the increase in towns being
10'9 per cent., whereas the rural districts only show an advance of
09, or not 1 per cent. ; or, if Scotland be divided into three great
divisions—viz., called Insular, Mainland-Rural, and Towns—the
insular will show a decrease of 3'6 per cent., the mainland-rural an
increase of 3'9 per cent., and the towns an inerease of 12°9. But, to
show still more forcibly the decline that has taken place among thoese
residing in the rural portions of Scotland, it may be mentioned thab
the small increase stated as occuring in the mainland-rural district
of 8.9 per cent., is owing almost entirely to the increased population
of the smaller towns situated within the limits of that great division
of the country. The leading deduction, then, to be drawn from
these dry statistical details is simply this, that there has existed for
some time a manifest tendency on the part of the inhabitants of the
country districts, and particularly of those dwelling amid the High-
lands and Islands, to quib a land where rural labour ias little
wanted, and pastoral care was poorly paid, for other countries where
‘both were in good demaud and highly compensated; or for towns
-and cities, where the hardy and unskilled labourer is almost always
sure to find employment. That this emigrating spirit in search of
future prosperity has proved as yet as advantageous to Scotland as it
has certainly been to Irelond, will scarcely be denied, seeing that it
increases not only the value of the labour, and raises the condition
of those who remain behind, but elevates the position and increases
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the comforts of those who go away. And although there wmust ever
be felt o pang on the part of & pilgrim family when abandoning for
ever the cherished scenes of childhood, even when those are associated
with nothing better than the comfortless home of the Highland
cottar, sbill the mutual personal benefit that results from this separa-
tion has been generally found to be, to those gone and to those left,
well worthy of the temporary pang.

Among the immediate causes which have led to the late depopula-
tion of the Highlands and Islands, and the partial diminution of the
inhabitants of the other rural distriets of Scotland, we shall only
allude first, to the great enlargement which has lately taken place in
the sheep-walks and dgricultural farms—particularly in the northern
parts of the country—thereby diminishing a host of small master
graziers, and even smaller agricultuval tenants, each and all of them
without energy and without capital ; secondly, to the discouragement
given to the continuance of unnecessary cottars and crofters idly
occupying the country ; and, thirdly to the effects and results of the
late Highland famines, which have, alas, too sadly taught the poor
and perishing denizens of a country that cannot wmaintein them, to
flee for refuge to one more kind and hospitable.

If, however, from the returns of the present Census we have been
told that.the rural portions of Scotland have, with respect to popu-
lation remained either stationary or have shown u tendency to decline,
ibis, at the same time, certain that in the great centre of trade,
mining and mauufactures—we mean in  Glasgow—there has been a
most marvellous increase in the amouut of its inbabitants. For
while at the commencement of the present century that city and its
suburbs only contained 88,769 persons, the last Census revealed
the fact that its population, with that of its increasing suburbs,
amounted to 446,395, and which, when compaved with the population
residing on the same territory in 1851, showed an increase of no less
than 86,357 during the last ten years, or a rate of 23-95, or nearly
24 per cent. That this increase has mainly arisen from a constant
immigration from all parts of Scotland, and also from Ireland, is no
doubt certain ; for if we assume that the last year’s birth and death-
rates—which were, births, 8:87 per cent. ; deaths, 8 per cent.—have
been the average rates for the last ten years, which we believe is not
far from the truth, and that the mean population during the same
period may be fairly assumed to have been 403,000, it will then
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follow that the natural increase, arising from the excess of births
over deaths, could not have amounted to more than above 35,000,
which, being deducted from the ascertained increase as shown by the
late Census, proves that the increase of the city and suburbs must
have been supplemented by an immigration of upwards of 50,000.

That Glasgow, indeed, has been chiefly indebted during the last
half century to the immigration which an increase of capital and an
active and multifarious industry have induced, cannot better be
illustrated than from the facts which our lately-printed analysis of
the Enumeration Returns of the Glasgow Census then exhibited.
From these the fact may be gathered that, independent of the many
thousand individuals that. have been attracted to that centre of
Scottish industry from all quarters of Scotland, there were found
within the limits of its municipality alone, on the 9th of April last,
10 less than 10,809 native English, 63,547 native Irish, 827 foreigners,
- and 1,440 colonists, being about 20 per cent., of the whole of that
population.

In conclusion, let us merely add, although it is quite true that
the population of Scotland has only increased, according to the late
Census, about 6 per cent., and consequently only in a ratio of half
the amount of that of England, it is, at the same time, cerfain that .
this diminution of ratio has not arisen from any falling -off in the
natural increase of the people, that is to say, in a diminution of the
excess of births over deaths, but wholly and entirely from a most
extraordinary amount of emigration by persons belonging chiefly
to the insular and rural portions of the kingdom—an emigration
which, in the peculiar districts affected by it, has been thereby
benefited; and has not in the least degree interfered, bat rather
accelerated the progress of those leading marts of commerce and
industry in Scotland, which have bitherto so successfully kept pace
with their worthy commercial and manufacturing competitors in
England. In a word, while Seotland, from its improved, and still
improving, system of agricultural and cattle rearing, may feel well
content to part with her supernumerary and unemployed peasantry,
either to add to the prosperity of her urban seats of indusfry, or to
continue to fulfil the old adage that in every nook of the world where
any good is to be got, there is to be found a Scot, a rat, and a
Newcastle grindstone—she at the same time cannot but feel assured
so long as her soil is daily becoming more productive, and her
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manufactures, mining, and commerce are advancing, and her cities,
harbours, and railroads are extending as they are at present found to
be, that she is still on the pathway of prosperity, even although the
Census has truly proelaimed that the progress of her population has
only exhibited an increase of scarcely 6 per cent., during the last
ten years of her history.

PSS

BRITISH WEST INDIA COLONIES IN 1859.

——

Alstract of the Qficial Reports by the Governors.

(From the ** Standard® Newspaper : Oct. 1861.)

« Janratoa.—In 1859 (which is the last year of the official returns
throughout the whole report,) the total revenue of this island was
£279,985, and the expenditure £262,142. If we take the three pre-
ceding years we observe some fluctuabions, which ave trifling, and
accounted for by purely local circumstances—as buildings and roads,
and repayments of flonting loans; but these we omit to specify,
considering it more acceptable to our readers to devote our space to
information rather of an Imperial than of a strictly local character.
There is an island debt of £852,000, but it is in process of annual
liquidation. There is no return of the population, but a census is
ordered to be taken in 1861 ; but it is inferred from an ecclesiastical
enumeration that the number of souls may be about 860,000. Taking
an average of the years 1857, 1858, and 1859, the value of the four
great staples—sugar, rum, coffee; and pimento, with logwood and
dyewoods—was £1,056,890 ; and of the minor articles, £46,609. It
is the strongly expressed opinion of Giovernor Darling, that, on an
average of seasons, the export of sugar will rarely exceed 80,000 tons,
unless immigrant contract labour be more largely employed ; and
this leads to the subject of negro industry. The Governor sees no
prospect ‘of an augmentation of the eftective strength of that
portion of the native population who work jfor Zire on the larger
plantations,’” because he doubts whether sufficient wages can be given
for sugar cultivation to stimulate the negro, who is fonder of his ease
than of money. His wants are few, and he is indifferent to hoarding.
The available statistics of agriculture are however scanty, and quite
insufficient to convey a correct and comprehensive view of industrial
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occupations. But one remarkable fact appears well worthy of
attention. If the African race cannot be roused to activity by high
wages, they work diligently when they cultivate the soil on their own
account ; and these are now rising up as an independent, respectable,
and trustworthy middle class. Theyare even becoming the employers
of hired labour. The gratifying result is that the emancipated race
evince a capacity for freedom when they can appropriate to them-
selves a foir share of the wealth they create. They properly value
the possession of a leasehold or freebold property, and in due time
we may hope to sec labourers, animated by the example of their
brethren who have achieved independence, more and more inclined to
work for wages ag the sole means, if accompanied by economy, of
acquiring that capital which will place them in the position of becom-
ing the owners of moderate holdings. Many years have elapsed
since Mr. Carey, the American economist, expressed his conviction
that what is now witnessed in Jamaica would prove the true solution
of slavery in the Southern states. Ie predicts that a time will come
when “there will be seen to arise a class of free black men, culti-
vating for their own use their own land, bought from their old
masters, who will find in the price of the land a compensation for the
price of the labour.’*

“Brrrisu Honpuras.—Here the chief trade is makogany, which
bas been entirely engrossed by four or five influential firms. Two of
these failed in 1859, and the resull was great distress at Belize. The
resident importing merchants who used to sell goods to purchasers
from the contiguous states of Central America have lost their
customers by a change in the course of trade, because the facilities
of steam packet navigation have induced foreigners to draw their
supplies direct from Dritish manufacturers instead of procuring them,
as heretofore, through Belize, However, the staple trade in maho-
gany and dyewoods is maintained with vigour; and there is the
prospect of easier communication with Guatemala. The trade of
Honduras is, however, small. In 1859 the value of the exports was
#£288,000, and of the imports £175,000.

L Banamas.—In 1859 the revenue was £30,727, net. This i3 &
ridiculously small sum : but the value of the imports was £213,166,
and of the exports £141,896. The staple produce of this colony

* “The Past, the Present, and the Future,” p. 36, By H. G. Carey.
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consists of pineapples and oranges ; but thern is another source of
trade which will astonish most of our readers—that is ¢ wrecks,’
which in the very words of the report are described as ¢ the great and
constant element of our trade and revenue.” Neither agriculture
nor manufactures ofter any profit compared to that derived (rom the
wrecker’s vocation. But this subject is so curiously infamous that
we shall transfer to our columns the language of the report :— This
calling, which distributes prizes among blacks and whites alike, puts on
a level and gives to both the opportunities of ensy self-indulgence.
As I often had to remark, it involves crime and the conmivance at
crime. But I doubt whether the treacherous plots which are so
successfully laid for the destruction of vessels are generally known
to any but the commanders of the wrecking vessels and the masters
of the wrecked ships. The crews, ] imagine, have a general rather
than a special knowledge of the schemes which bring the merchant
vessel and the parasitic wrecker close together near a reef. The
general demoralization which the system engenders throughout every
class in the colony will increase until Awmerican shipowners set the
example of greater honesty, and American underwriters are more
anxious to suppress the crimes which they condemn than to make
their remonstrances against the English Government the vehicle of
puffing their own resources and touting for fresh customers”’ The
negro in the Bahamas is not so favourably spoken of as the negro in
Jamaica. The negro creole in the Bahamas is not devoid of ambition,
but lacks persistent will and energy, both physical and mental. He
is happier with his hominy and plot of ground than he would be if
assured of a handsome independence on the condition of eight or ten
years- hard work. He is a grumbler and a gossip. Such are the
descendants of the ancient slaves; but the case is very different with
those fresh from Africa and just rescued from Spanish slave ships.
These are generally useful and energetic, and they perform the rougher
work of the colony. The mulatto and his varied species are the best
of this race; they have pride, ambition, and energy, and, when edu-
cated, are capable of the success to which they aspire. Such are the
distinctions pointed out by Governor Bayley. There is little industry
in the Bahamas group. The islands of Eleuthera and St. Salvador
raise fruit for the English and American markets, but in the whole
colony the culture of corn is trifling, and that of cotton is wholly
neglected, while the Nassau market is supplied with meat from the
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southern districts of the United States. It is recommended that
steam navigation be established between New Providence and the
out islands.

*“Tork’s Isnanps.—These are an appendage to the government
of Jamaica. The chief source of revenue is derived from the salinas,
an export duty on salt being levied of one farthing per bushel of
3b imperial quarts. The population is only 8,250 souls, and with
that fact we may dismiss this little group.

«TriNrpap.—Taking an average of three years, the customs and
tonnage duties figure for about £74,000, and the local revenues,
which are the receipts of the ward unions, average £25,000. Lord
Harris divided the island into wards, for which he is highly praised.
The expenditure on the fired establishments of the island is put
down at about £53,000 ; buv the unfixed and contingent charges are
very large in proportion, those for 1859, exceeding £120,000. The
value of the imports in 1859, was £730,000, and of the exports,
£820,000. As cotton now occupies the manufacturing mind, we may
state that in the year 1859, Trinidad exported 295 bales. The
financial balance sheet last forwarded shows the estimated revenue of
the island at £176,000, and the expenditure at £180,000, but this
excess i3 inereased by some local items which we need not enume-
rate ; it is safficient to state that the Governor proposes to make
good the deficiency by an income tax of &d., in the pound on all
incomes of £100 and upwards, and he expects it will yield £8000 a
year. Thus this bad fiscal principle, which all parties agree cannot
be made practically equitable, is about to travel to the West Indies.
The most interesting part of this report refers to immigration. It is
known that most of the colonies must have perished, or returned to
a state of weeds and jungle, had not labourers been procured from
India and China after the Negro Emancipation Act had been passed.
In 1858 the Indian population in Trinidad was 8,854 in 1859, it
was 13,544, but this was not entirely due to fresh arrivals, but was
partly attributable to the registration of many adults omitted in the
former census, and principally to a more particular registration of
children. Tn 1859 there were in the island 3,868 immigrants whose
term of industrial residence had expired, and who are at liberty to work
or not : but of these 1,360 renewed contracts with their employers,
at a premium of from £2 to £4 per annum. This is a satisfactory
proof that they have been well treated, and are content with their
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bargain. Of the 8,868 who bave thus tevminated their industrial
residence, all are entitled to return passages, except 750 who arrived
since January, 1854, who are consequently under a contract of resis
dence for ten years, of which one-half must be passed under written
agreement and one-half not. This leaves 3,118 entitled a: present to
reburn passages. Of these 210 registered themselves as wishful to
praceed to India, but before the period of their departure arrived the
greab majority changed their minds and entered into fresh contracts,
go that out of the total number only 85 resolved to quit, and most of
these had acquired comparative affluence in trade. These are highly
gratifying facts, and silence the libel of those who have compared
the immigration system to slavery in disguise. The Bengalee coolies
are preferred to those from Madras on account of their superior
docility ; and the latter are said to be intemperate, idle, and de-
sponding, In Trinidad there are orphan homes and training schools
for Indian immigrants, and there is a well-balanced " proportion
between the children of both sexes, which augurs favourably for their
social future.

“ BritisH GuraNa.—The revenue for the year 1859 was £275,—
618, and the expenditure £263,194. The import duties are said to
show an improvement of £24,000, but the total amount is not stated.
The debt of the colony was £449,802, of which £820,000 was due to
Her Majesty’s Government. The military defences of the port,
abandoned for want of means in 1854, have been resumed. The
batteries are nearly complete, and are deemed effective against priva~
teers. This is all of general interest that can be gathered from the
report of Governor Wodehouse, which is very scanty ; nor is there s
single appendix.

“BarBAD08.—The revenue for the year 1859 was £87,000 ; the
expenditure £80,000; but on the four years ending with 1859 there
was a surplus to the treasury of £32,000. During the last four years
the debt of the colony has been extinguished, for $hough there
remains an outstanding claim of £290, it cannot be called in. The
imports for the year 1859 were £1,049,000 ; the exports £1,225,000.
Barbados supplies foreign manure to the neighbouring British
colonies and partially to the French. This inter-colonial trade in
guano averages in value about £45,000 per annum. Governor
Hincks, formerly Prime Minister of Canada, describes the condition
of the island as prosperous.
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“ @reENADA.—The fixed revenue for the year 1859 was £13,500,
raised to mearly £17,000, by additions accruing from taxes levied
under a local money bill. Of this total about £9,500, are the pro-
ceeds of duties on imports. In consequence of the arrival of Indian
labourers the duty on imported rice had risen from £297, to £517,
and the abolition of tonnage duties is expected to give some stimulus
to trade. The total value of imports was, in 1859, £124,000, and
of exports £131,000. On both sides of this account some fractional
deductions are made for goods imported and subsequently exported.
‘Within the last three years agriculture has made considerable pro-
gress and it has been aseribed to the introduction of Indian labour-
ers. By their industry seven large estates have been reclaimed in
the last three years, these having been abandoned when the negro
refused to work after his emancipation. They are now in a flourish-
ing condition. The immigrants only number 879, but their presence
and conduct are described as ‘ most telling on the Creole labourers.’
So well contented are the labourers that they told Governor Hincks
that they had no intention of returning home, but would settle in
the island when their term of industrial residence had expired. This
confirms the intelligence from Trinidad.

“ToBaao.—Of this colony nothing is reported but what is strictly
local. Everything is described as prosperous. In rouud numbers
the population numbers 15,000.

¢8r. Viscenr.—The information is very secanty. There is a
great want of Indian immigrants. The island is highly fertile and
well adapted to the sugar cane. It exports some hundred tons of
pozzolani, which, mixed with two-thirds of me, produce an excellent
hydraulic mortar and cement for pavements. It is shipped at the
rate of 8s. per ton. Here grow the bread-fruit trees most luxuriant-
ly, as nutritious as the yam and potato. The cabbage trees are
gigantic, and the palms are tall and stately. Some insect blight has
killed the cocoa nuts. The bamboo cane is excellent.

“Sr. Lucia.—The population is put at 26,000, but this estimate
is deemed below the actual amount. Some 1,200 Indian labourers
have arrived, who do not appear to be enumerated, and many persons
come to St. Lucia annually from other colonies, chiefly from. Martin-
ique. The coolies are reclaiming land thrown out of eultivation.
Old buildings are repaired, and former activity and enterprise are
being renewed.
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« ANT1aUA—The rovenue for the yonr 1869 was £40,000; the
expenditure, £39,000. Thero is a publis dobt due to Hor Majosty's
Treasury of £40,000. The last consus of tho population, taken in
1866, gave 35,408 souls.  Tive-sovenths of the population have consed
to resido on estates, bub live in towns or villages. Tho average
number of inmates to each dwelling in tho towns and villages is
nearly five and a-balf; on tho ostates, searcoly threo and a-halfl
Morality seems to have been almost oxiled from Antigua. Out of
4,134 births registered in three yoars, 2,201 were illogitimate. This
proof of vice, it is said, would bo strengthonod if the number of
abortions and premature births could be nscertuined. Hore children
are deemed an encumbranco to tho mother; thoy ars badly nursed,
and badly fed, and are deprived of propor modieal attendance. Theso
are among the causes of declining population. Under slavery these
evils did not occur ; the planter provided tho slave with everything
needful. The imports of 1869 were £203,000 ; tho oxports £289,000.
In the same year the exports of sugar wore 13,706 hogsheads; of
molasses, 675,000 gallons; of rum, 112,120 gallons. Formerly, in
1834, Autigua produced nearly 21,000 hogsheads of sugar; of late
years it has ravely made 16,000, Tho soil is vich ; the seasons very
uncertain. Much land is still uneultivated. On the whole, the con-
dition and prospects of the colony are congidered by Governor Eyre
as unsatisfsctory. What is chiefly wanted is o lurge influx of the
industrious coolies.

« MonrserraT, S1. KIirr's, NEvis, DomIntos, tar Vireiw
Tszaxos.—These are all under the Governor of Antigus, and-
with it constitute the group known as the Leeward Islands, as
Barbados, Grenada, Tobago, St. Vincent, and St. Lucia constitute
the group known as the Windward Islands. Of the first four in the
list of Leeward Islands no information of any Buropean interest is
conveyed in the report, and not much of the last, or Virgin Islands.
Of these the most valuable product is copper, obtained from the
mines of Virgin Gorda. The genoral exports go to the Danish
islands of St. Thomas and St. Croix, which are only valued at
£11,000; to British North American and West Indian colonies,
£460; to the United Kingdom, »il. The exports referred to are
horned cattle, horses, firewood, charcoal, and building lime ; and if
we notice such trifles it is because we wish to give a complete state-
men$ of what is scarcely kvown. The copper mine at Gorda was
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worked in 1839, and closed in 1842 for want of capital. Tn 1842
tho copper raised from these mines, and sold at Swahses, yielded
nearly 18 per cent. of marketable metal, and realieed a price of
#£16. 1s. 6d. per ton. The works are resumed under favourable
auspizes, and the returns are said to bo rich and abundant.

 Mavrrrrus.— This Tsland is the most productive of the sugar
colonies of the British Crown In 1859 the revenue amounted to
£697,000 in respect of receipts within the colony alone, and was
sugmented by £12,000 received by agents in London for dividends
and profits on investments. In the same year the expenditure was
£653,000. The remittances to India on accouut of coolie immigra-
tion wore £53,000. There are paper-currency notes in circulation
which exceed £200,000 in amount. These are covered by cash in
the Commercial and Oriental Banks, and by Consols which stand in
the name of the commissioners of the currency. The savings’ bank
flourishes, and its utility is more appreciated as its operations aro
known. Aboub one-third of the depositors are Indisn coolies, who
there hoard up the earnings which they take bome when their term
of industrial residence bhas expired. In 1858 these depositors drew
£10,151, on their departure for India—a gratifying fact in a double
ganse, as it shows their wages to be liberal, and that they are a
thrifty race. There can be no doubt of the readiness of the Hindoos
to work the soil of Mauritius when they can realise such large
emoluments, and it is clear that if the natives were proportionately
remunerated in their own country the charge of laziness so unjustly
preferred against them would disappear. Their employers will not
invest capital unless they have the certainty of high profits ; and
why should it be expected that labourers will work for them unless
they receive high wages? In 1859 the sugar crop exceeded
115,000 tons, cbiefly sold in English, French, and Australian
markets. The total value of goods imported was £2,025,890, and
of specie £414,931. Total value of goods exported, £2,544,000;
and of specie, £14,906. The declared value of sugar exported, the
produce of the colony, was £2,346,427. The tonnage of vessels
entered inwards was 304,616, outwards 308,642.

The general population of the island is computed at......... 96,526
Immigrant Indian population...........ccceeeeieiiion..,. 201,979
Alien population, chiefly Chinese........ooevvvveiiiien.... 6,541

305,046
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The population in 1859 was one-third larger than in 1851, when the
census was faken. At Seychelles and the other dependenéies of
Mauritius there are 8,001 souls. This great increase is due to
arvival of the coolies, whose contract term of residence is five years ;
and, as already stated, the treatment they receive and the wages
they earn, ensure a continuous supply of Indian labour.”

SCIENTIFIC AND LITERARY NOTES.

GEQLOGY AND MINERALOGY.

ON SOME ADDITIONAL REMAINS OF LAND ANIMALS IN THBE COAL MEASURES OF
NOVA SCOYIA.—BY J. W, DAWSON, LL.D., F.G.S.,, PBINCIPAL OF MCGILL
COLLEGE, MONTREAL.

( From the Journal of the Geological Society of London, February, 1862.)

In the long range of rapidly wasting cliffs at the South Joggins, every succes-
sive year exposes new cxamples of erect trees and other fossils; and, as the
removal of the fallen débris is equally rapid with the wasting of the cliff, itis
only by repeated visits that the geologist can thoroughly appreciate the richness
of this remarkable section, while every renewed exploration is certain to be
rewarded by new facts and specimens. The present notice is intended to
record the gleanings obtained in my last visif, in connexion with the presenta-
tion to the Society of 2 suite of specimens of the fossil Reptiles and other land-
animals of the loeality, which I desire to deposit in the Museum of the Society,
that they may be more fully studied by comparative anatomists, and may remain
as types of the species, accessible to British geologists.

In the bed which has hitherto alone afforded reptilian remains in the erect
trees, two additional examples of these were exposed. One wason the beach,
and in part removed by the sea. The other was in the cliff, but so far dis-
cngaged that a miner succeeded in bringing it down for me. In the first
comparatively litlle was found. It afforded only & few shells of Pupu vetusta,
and scattered bones of & full-grown individual of Dendrerpeton Acadianum

The second tree wasmore richly stored; and, being in situ, was very instruct~
ive as to the mode of occurrence of the remains. Like gll the other trees in
which reptilian bones bave been found, it sprang immediately from the surface
of the six-inch coal in Group XV. of my section,® which is also Coal No. 15 of
Sir W. E. Logan’s scction.t [ts diameter at the base was 2 feet, and its height
6 feet, above which, however, an appearance of additional height was given by
the usual funnel-shaped sinking of the overlying beds toward the cavity of the
trunk. The bark is well preserved in the state of bituminous coal, and presents

* Quart. Journ, Geol. Soc. vol. ix. p. &8, and vol. x. P 20,
+ Reports of Geol. Survey of Canada, 1845,
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externally & longitudinally wrinkled surface without ribs or leaf-scars; but
within, on the ligneous” surfrce, or that of the inaer bark, there are broad flat
ribs and {ransversely clongated scars. The appearances arc precisely those
which might be expected on an old trunk of my Sigilluria Browaii, to which
species this tree mey have very well belonged.*

The contents of the trunk correspond with those of others previously found.
At the bottom is the usual layer of mineral charcoal, consisting of the fallen
wood and the bark of the tree itself. Above this, about 2 feet of its height are
filled with a confuscd mass of vegetable fragments, consisting of Cordaites,
Lepidodendron, Ulodendron, Lepidostrobus, Calamites, Trigonocarpum, strpes and
fronds of Ferns, and mineral charcoal; the whole imbedded in & sandy paste
blackened by coaly matter. In and at the top of this mass occur the animal
remains, The remainder of the trunk is occupied with grey and buff sxmdstono’
containing a few fragments of plants, but no remains of animals.

Portions of six reptilian skeletons were obtained from this trunk. The most
important of these is a large and nearly complete skeleton of Dendrerpeton
Acadianum—by far the most perfect example, as I suppose, of any carboniferous
reptile hitherto found. I shall not attempt to describe this specimen, and the new
points of structure which it illustrates; but I send the specimen itself, in the
hope that its details may be examined and described by the eminent naturalist
by whom the species was originally named and characterized. Another
specimen found in this trunk is a jaw of an animal about the size of Dendrer-
peton Acadianum, but with fewer and larger teeth. Isend this specimen, which
may possibly indicate a new species. The remaining sk 2letons were imperfect,
and belonged to a small individual of Dendrerpelon Acadianum, two of Hylonomus
Lyelli, and one of Hylonomus Wymani. The dislocated condition of these and
other skeletons is probably due to the circumstiance that, when they were
introduced, the matter filling the trunk was a loose mass of fragments, into the
crevices of which the bones dropped, on decay of the soft parts. Most of the
skeletons lie at the sides of the trunk, as if the enimals had before death crept
close to the walls of their prison. At the time when the reptiles were intro-
duced, the hollow trunk must have been a pit four feet in depth.

A number of specimens of Pupa vetusle and Xylobius Sigillarie were found,
but nothing throwing further light on these species.

I found in this trunk, for the first time, indications of the prasence of Insects.
The remains observed were disjointed and crushed fregments, and as they did
not include wings or elytrs, I cannot give any decided opinion as to the orders
10 which they may have belonged. The most proboble conjecture would. be that
they were Neuroptera or. Orthoptera of large size, The most interesting
fragment obtained i3 & compound eye, imbedded in coprolitic matter, along
with obscure portions of limbs and ablominal segments. Its facets are perfect-
1y preserved, and ave lined with a brownish bituminous matter, simulating the
original pigment. These remains are at least sufficient to prove that in Nova
Scotia, ag in Europe, Insects inhabited the coal-forests, and that they furnished

* Quart, Journ. Geol. So. No. 68, p. 523,
Vor. VIII K
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a portion of the food of Dendrerpeton or its allies. [ may mention here that in
ather coprolites quantities of segments of Xylobius occur, and that there, ate
some little groups of bones of very small reptiles, which are probably coprolitic.

The beds on a level with the top of this erect tree are arenaceous sandstones,
with numerous erect Calamites. I searched the surfaces of these beds in vain
for bones or footprints of the Reptiles which must have traversed them, und
which, but for the hollow erect trees, would apparently have left no trace of
their existence. Ou a surface of similar character, 60 feet higher, and separated
by three coals with their accompaniments, and a very thick compact sandstone,
1 observed a series of footprints which may be those of Dendrerpeton or Hylono-
mus. The impressions are too obscure to show the toes distinctly. They are
half an iuch in length, with a stride of about 2inches. On neighbouring layers
were pits resembling rain-marks, and trails or impressions of a kind which [
have not before observed. They consist of rows of transverse depressions, about
an inch in length and } of an inchin breadth. EBach trail consists of two of
these rows running parallel to each other, and about 6 inches apart. Their
direction curves abruptly, and they sometimes cross each other. KFrom their
vosition they were probably produced by a land or freshwater animal-—possibly
a large Crustacean or gigantic Anneclide or Myriapod. In size and general
appearance they slightly resemble the curious Climactichnites of Sir W. E. Logan,
from the Potsdam Sandstone of Canads

I have long looked in vain for remains of land-animals in any other situation
than the erect trees of the bed above referred to; but on my last visit I was
much gratified by finding shells of Pupe veluste in a bed of 1217 feet below the
former, in the upper part of No. 8 of my section, or about 15 feet below Coal
No. 37 of Logan’s section. The bed in question is a grey and greyish-blue
under-clay, full of Stigmarian rootlets, though without any coal or erect trees
atits surface. Itis 7 feet thick, with sandstone above and below. The shells oc-
cur very abundantly in a thickness of about 2inches. They have been imbedded
entire; but most of them have been crushed and flattened by pressure. They
occur in all stages of growth ; but the most careful examination did not cnable
me to detect any uew species. With them were a few fragments of bone,
probably reptilian. This discovery establishes the existence of Pupa vetust in
this locality duci»g the deposition of twenty-one conl-seams, and the growth and
burial of at I-ast twenty forests; and from the occurrence of numerous speci-
mens at both extremes of this range, without any other species, it would seem as
if, for this locality at least, this was the only representative of the shell-bearing
Pulmonates.

T append a list of the specimens forwarded to the Museum of the Society,
end which, with those formerly sent, constitute & complete collection of the-air-
breathing animals hitherto recognized in the Coal-measures of Nova Scotia.

List of specimens of Reptiles, &c., from the Coal-formation of Nova Scotia,
accompanying this paper.
1. Hylonomus Lyelli. A nearly complete skeleton, and the maxillary bone and
tecth of another specimen.
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2. H. aciedentatus. Maxillary bone, vertebra, ribs, scales, and foot.

3. H. Wymani. Lower jaw, vertcbre and other bones, and scales.

4. Jaw of a Reptile, supposed to be new.

5. Skin and dermal plates of Hylonomus.

6. Dendrerpeton Acadianum, Uwen. A nearly complete skeleton.

7. Pupa vetusia®. From a bed 1217 feet helow that in which the species was
originally recognized.

NEWLY FORMED VOLCANIC ISLAND IN THE CASPIAN SEA.

[Extract from & Repors published in the * Russian Naval Review,” translated by Lieut.
LiTkE, and commuuicated by Sir R. I. MurcHIsON, V.2.G.5.]

On the 8th of August last, the steamer ¢ Turkey,” in going to Asterabad,
stopped (in the middle of the Caspian) at a distance of several fathoms from a
& newly formed istand. We went to it in & boat and landed. The length of it
is 23 fathoms, the breadth 12 fathoms, the height above the water 6 fect; the
average depth of the ses at the distance of 5 to 6 fathoms off the island is also
6 feet. The ground is so loose yet, that the swell of the sea sweeps it away.
It is very difficult to walk on the island, as the feet sink into the ground. The
action of fire is to be observed all over the island. One may conclude that a
short time ago it was yet in = liquid state; for the strong smell of petroleum
indicates plainly a volcanic origin, and petroleum is to be scen on the stones
mixed up with the earth, tbe whole having cooled and being now com-
peratively hard. In passing on the lee side of the island we also perceived the
smell of petroleum.

It appears that this newly formed islet lies upon a continuation of the volcanic
emanations which trend from the mud-eruptions near Kertch to the fires of
Bakou, and in a line towards Asterabad.—Journal of Geological Society, 1, xviii.

PRODUOE OF BRITISH MINES FOR THE YEAR 1860.

The following summary, from the Government returns, shews the amount of
coal, iron, copper, lead, silver, and tin, obtained from the minesof Great Britain
and Ireland during the above year.

Coal.—English collieries, 2,024—products, 50,297,115 tons; Welsh, 443—pro-

* I observe that Professor Qwen proposes the name ““ Dendropupa® (* Palacontology,”
1860, p. 79) : but I have retained Pupa for the present, not being satisfied that there is any
good generic distinction ; though X admit that the form of the aperture suggests the possi-
bility of affinity to Bulimus as well as to Pxya.

Mr. J. G. Jeffreys, F.G.S., wlio considers the shell to be a true Pupa, has kindly directed
my attention to traces of ridges observable on the collumella of one specimen, and which he
regarded as corresponding with the screw-like plates in the young of Pupa wmbilicata and
P. ringens. 'I'his appearance X have observed in specimens now in my possession; and at
one time I supposed that I had made out a distinct tooth, but, not finding this in other and
less compressed individuals, I concluded that it was an effect of pressure; in which, how-
ever, I may have been mistaken, as Mr. Jeffreys states that these processes have no con-
nection with tho teeth in adult specimens, and that even the toothless variety of P, umbilie
cata is furnished with them.
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duots, 11,202,860 tons; Scotoh, 413—products, 10,300,000 tons; and Irisf;, 73
—products, 120,300. Totul, 2,949 coilieries—171,979,765 tons. Bstimnted voluo
at the pite, £1%,336,626, or $86,132,630, Of theso products, London took
5,073,370 tons, of which 3,673,377 woere enrried by sea in 11,226 vessols, and
1,499,899 {ons by ruilrond, eannl, &e.

Iron Ore—~In Fugland, 4,010,469 tons ; in Wales, 136,830 tons; in tho Islo of
Man, 1,282 tons; in Scotland, 2,225,000 tons; and in Ireland, 3,000 tong—
total, 6,796,681 tons, valued at L3,507,860, or $12,539,300,

Pig lron Made.~1n Bngland, 1,740,084 tons; in Wales, 1,012,270 tons; and
in Scolland, 960,550 fous~—total, 3,712,904 tons, valuned at £11,138,712, or
$65,603,6060,

Copper Mines and. Ore—Tn Eugland, 151 mines, 211,604 tons of ore; in Wales,
9 mines, 10,673 tons; in Isle of Man, 1 mine, 354 tons ; and in Irolanw, 10 mines,
14,368 tons. Total, 171 mines—2306,780 tong, valued at £1,600,635, or $7,634,175,

Fine Copper from above Ores.—In England, 13,946 tons : in Wales, 650 tons;
in Isle of Man, 26 tons; and in Treland, 1,246 tons, Total, 16,775 tons, valued
at £1,734,700, or $8,763,500,

Lead Mines and Ores.—In England, 161 minces, 63,858 tons of orc; in Whales,
82 mines, 20,056 tons; in Islo of Man, 3 mines, 2,464 tons; in Scotland, %
wines, 1,046 touns; and in Ireland, 11 mines, 2,457 tons. Total, 234 mines,
91,381 tons, valued al £1,266,641, or $6,283,205,

Metallic Lead from above Qres—In England, 42,72 tous; in Wales, 15,620
tons; in Isle of Man, 1,830 tons; in Scotland, 1,347 tons ; and in Ircland 1,624
tons. Total, 63,233 tons, valued & 405,925, or $7,029,625.

Silver cxtracted from Lead Ores—In England, 403,176 ounces; in Walcs,
84,101 ounces: in 1slo of Man, 56,974 ounces; in Scotland, 4,022 ounces; iu
Ireland, 13,898 ounces; aud in places not accounted for, 346 ounces. Total,
561,617 ounces, to which add silver from British silver ores, 16,660, Total
silver produced in 1860, 578,277 ounces, valued at £159,026, or $795,130.

Tin Mincs, Ore and Metal—In Cornwall and Devonshire, 128 mines, 10,180
tous of ore, valued at £738,488, or $3,692,440. From this ore, 6,497 tons of
metal were produced, vatued at £850,452, or $4,252,260.

Recapitulation,

Mines. Product., Value.
COAl.eunrnnenenns 2,949 .... 71,979,765 tons. .... $86,132,630
TEOD OFC «envennnnnnnns ceee 896,581 ¢ ..., 12,639,300
Pig irOR «eieiaiaenn.ns ceee 3,M12,804 ¢ ... 55,693,660
Copper ore........ 171 ... 236,789 ® ... 7,634,175
Fine Copper .c.coviniiee oann 15,7176 « vees 8,673,500
Lead Ore...ee-.- 7. X 91,381 ¢  .... 6,283,205
Metallic Lead.......... cees 63,233 % ... 7,029,625
Silver..oe.n.. Ceeraaaas oo 678,277 oz. cees 196,136
Tin ore..oveveve.. 128 ..., 10,180 tons  .... 3,692,440

White Tileeeeeeeannnn- 6497 ¢ ... 4,262,260
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PRIMORDIAL BANDATONE OF THB HOUKY MOUNTAINS,

Dr. F. V. Haydon hag gont us o very iunteresting pupor, reprinted from a luto
number of the Jmerican Journal of Science and Art, on the * Primordinl Snnd-
stono of tho Rocky Mountains in the North-Wegtern Torritories of the United
Statos.” Tho wido occurrencoe, in that rogion, of sandstones and conglomsrates
resting immedintoly, but unconformably, on rocks of Azoic age, and contuining
fossil types of the Prinordinl or Polsdam sandstone zone, as recognized in Now
York, apponts to be fully established. We quote from Dr. Uayden's concluding
remarks tho following analyticel summary of the various points digcussed in his
communication :—

“ 1. Wo havo the o3t undoubted ovidsnee of the existonce of that division
of tho Primordial Zone which is the equivalont of the Potsdam sendstone of the
Now York series, in two important rangoes of mountaing, outliers of the grent
Rocky Mountain chain. All the fossils are well known Primordinl typos, and
at least two spocies are identical with forms occurring at the Lypical localitios
of thig period in tho Hastorn States, Tho others are forms closely allied to
specics found in the equivalent rocks both in this country and in Burope.

2. This divigion of the Primordial Zone, us a rule, appenrs ng an underlying
formation when tho conditions arc such ag to expose it to view, from the Atlautic
const to the crest of the Rocky Mountsius, and probably farther. Localities
doubtless do occur where rocks of moro recent nge than the Potsdara sandstono
rest directly upon tho Azoic or granitic rocks below, but these facts do not mil-
itato against tho general vule.  Having proved ity existence in twe important
rauges of mountaing fivmn ity organic remains, by means of lithological resem-
blanco and stratigraphical position, we have, with cousiderable confidence,
traced it by personal observations throughout the mountainous district comprised
within lat. 40° and 499, and lon. 103° and 112°. From these facts, and the
obgervations of celiablo explorers in different parts of the West, we think we
aro warranted in the belief that this rock is cxposed all slong the margius of the
Rocky Mountain range when not croded away or concealed by overlying forma-
tions. How far westward of the dividing crest of the Rocky Mountains it
oxtonded we have no data for determining, nor can we hope to have whero
eruptive rocks seem to predominate. As yet we have not known the Potsdam
sandstone to be exposed except along mountains with & true granite nucleus.

% 3, Wherever this rock occurs, we are struck not only with the singularity of
the organic remains, but also with the remarkable uniformity in the nature of
the sediments and the general lithplogical appearance, compared with its equi-
valents in more castern localities.  We do not heliove this to be due to currents of
water bearing the materinls from far castern lands, but that the sediments were
obtained from the vicinity, and that the uniformity in their character arises from
tbe nature of underlying rocks from which they were derived.

# The Potsdam sandstone is everywhere composed of calcarcous and silicious
metter, granular quarts, ferruginous material in great quantities, also pebbles of
various kinds, worn and unworn, with now and then seams and layers of argil-
laceous material. Wo find in the Azoic rocks below an abundance of limestone,
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clay slates, mica schists, seams of white quartz, granite composed largely of
feldspar, and we can readily detect the source of the fragmentary masses which
form the conglomerates. We also know that while nuclei of certain mountain
ranges on the eastern slope are composed of n massive feldspathic granite, a
great thickness of more recent or overlying rock, forming the lower and smaller-
ridges ure composed of a kind of ‘rotten granite,” which is so full of the bydra-
ted oxyd of iron that it readily decomposes on exposure to the atmosphere. We
therefore believe that the source of all the sediments composing the Primordial
rocks in the West can be traced to the underlying rocks in the vicinity.

% 4, There are no indications of long continued deep water in the Primordial
sen, so far as the West is concerned. If weexamine the lower part of the Pots-
dam sandstone we find that the physical conditions which ushered in this period
were quite violent, as shown by the conglomerate character of the rock. Pass-
ing upward, this conglomerate graduates into & rock composed of granules of
quartz and small plates of mica cemented with caleareous matter, and about
midway in the formation we have a fine, very ferruginous calcarcous sandstone,
in thin layers, filled with fossils in a very good state of preservation. The
condition of the organic remains, the fineness of the sediment, and the perfect
horizontality of the laminx of deposition indicate a short period at least, of
quiet water. As we continue npward the rocks begin to show the shifting
nature of the currents, shallow water, and perhaps a proximity to land, by
oblique laminw of deposit, ripple markings and fucoidal remains. The upper
portion of this rock contains no fossils, nor were the physical conditions such
as to have preserved them even if they had existed.

« 5, There seem to be evidences of & gradual thinning out of the Primordial
sandstone in its far western extension, as also of all the Palxozoic formations.
According to Dr. Owen, the Protozoic sandstones in Minnesots are at least 500 to
600 feet in thickness, and in fowa, Professor Whitney estimates them at from 250
10 400 feet. In Tennessee, Prof. Safford finds several thousand feet of rocks,
which he refers to this age, and in Texas, where they seem to be quite well
exhibited and to yicld a large number of fossils, Dr. Shumard gives them as only
ahout 500 feet. In the Rocky Mountain district they are seldom more than 80
fect, and never over 200 feet. Indeed all the primary fossiliferous rocks are but
thinly represented there, while the lower secondary formations begin gradually
to increase in force until all along the eastern slope we have an enormous devel-
opment of the upper Secondary and Tertiary, with an aggregate thickness of
from 8,000 to 10,000 feet.

6. So far as we yet know, there is no unconformability in any of the fossil-
Hferous sedimentary rocks of the northwest from the Potsdam sandstone to the
summits of the true Lignite Tertiary. There are proofs of two great periods of
disturbance which bad a marked influence upon the physical gecography of the
West. The one occurred prior to the deposition of the Potsdam sandstone when
the Azoic or granitic rocks were clevated into & more or less inclined position,
and the other and most important period took place at the close of the accumu-
lation of the great Lignite Tertiary deposits, when the great lines of fracture
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were produced, and the massive nuclei of the mountain ranges were raised
above the surrounding country.

“ 7. What changos took place in the physical geography of the West during
the long period which must have clapsed after the deposition:of the Potsdam
sandstone until the commencement of the Carboniferous age, wo have very few
data to determine. We are inclined to think that this portion of the West at
least was clevated above the water level during the greater part of that period ;
the numerous indications of shallow water during the accumulation of the Pots-
dam sandstone, and the almost entire absence of rocks of intermediate age over
so large an area, further strengthens that opinion. It is true, that in the far
Northwest we have proofs that the hiatus is partially filled, but in the South and
Southwest, the evidence is still more meagre. Near the Humboldt Mountains, in
Utah, Messrs. Meek and Engelinann have detected proofs of Devonian rocks,
but they are not known to be largely developed, and on the western declivity
of the Kl Paso Mountains, Dr. G. Shumard found ¢well marked strata of the
inferior Silurian system corresponding in age to the Blue Limestone of Cincin-
nati and the Tludson River group of the New York series’ But so far as our
present knowledge extends, rocks of intermediate ages do not form a prominent
festure in the geology of the West.”

MINERALOGICAL NOTICES.

Meteoric Stones—Rammelsberg (Chemisches Ceniral Bluil, No. 1, 1862, quoted
from the Bericht der Akad. der Wissenschaften zu Berlin) has examined some
acrolites and supposed meteoric stones from North America. An analysis of
the celebrated acrolite of Bishopsville, South Carolina, yiclded the following
results : Silica, 57.52; alumina, 2.72; sesqui oxide of iron, 1.25; oxide of man-
ganese, 9.20 ; Magnesia, 34.80; lime, 0.66; soda, 1.14; potash, 0.70 ; ignition
loss, 0.80 = 99.79. This composition is considered to indicate a mixture of
several substances, rather than a single definite compound. The supposed
meteoric origin of the so-called acrolites of Waterloo, Seneca County, New York,
of Richland in South Carolina, and Rutherford, North Caroling, is shewn (as
already surmised by others) to be entirely fallacious. The first is merely -a
ferruginous clay; the second, in all probability, a fragment of brick or tile ; and
the third, an impure cast iron, containing 15.7 per cent. of silica.

Pholerite~M. Pisani ( Comples Rendus 24, LIIL) has published an analysis of
the pholerite of Lodéve, obtained by M. Semann. The analysis yielded : silica,
47.0; alumina, 39.4; water, 14.4. This gives, according to the author,
3 A1209, 4 Si0® + ¢ HO ; better transposed into : A1203,28i02 + 2HO. The
Iatter formula agrees exactly with that of the pholerite of Freiberg analysed by
Miiller, and it corresponds also (although M. Pisani makes no allusion to this)
with the formula of the Pensylvanian pholerite examined by Dr. Genth.

Whugite—Under this name (in honor of M. Waga, & naturalist of Warsaw,)
M. Radoszkovski describes, in the above number of the Comptes Rendus, & hydra-
ted silicate of zinc from Nijni-Jagust, in the Oural. It occurs in concretionary
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masses, with an indistinctly crystallized surface, of a light greenish-bluoe colour,
H.5.0; sp. gr. 2.707; infusible. The analysis yielded : silica, 26.0; limo, 1.55;
oxide of zinc, 66.9; water, 4.T—with traces of copper and iron oxides. This
leads to the old formula 3 Zn0, Si0% + HO [modernized into 3 (2 ZnO, $i0?2)
+ 2 HO]J which only differs from the formula of electric calamine by a littlo less
water. Unless the crystallization be shewn to be really distinct, this substance
can scarcely be separated from the latter mineral.

Dr. Genth's Contributions to Mineralogy.—TIun continuation of his investigations,
communicated, under the above title, to the American Journal of Science und
Art, Dr. T'. A. Genth has published a further and valuable series of observa-
tions on varions American minerals. These comprise, more especially, Pseudo-
morphous gold after Aikinite (Needle ore), from Georgia (?) ; Antimonial Arsenic
from California ; the Lake Superior arsenides of copper, Whitneyite (with which,
it should be remembered, the so-called Darwinite of Forbes and Field is identi-
cal), Algodonite, and Domeylite ; Pseudomorphous copper glance after Galona (the
so-called Hurrisite of Shepard) ; Millerite from the Gap mine, Lancaster county,
Peunsylvanin; Aulomolite from the Ganton mine; Pyrope from Santa I'6, Now
Mexico ; and other species. We regret that our limited space prevents us from
referring more fully, at present, tQ these trustworthy and very able investigations.

B.J 0.

PUBLICATIONS RECEIVED.
Malcolm’s Genealogical Tree of the Royal Family of Great Britain.

This ingenious chart of the direct and collateral descendants of the founders
of Britain’s Royal line, forms a tasteful and very appropriate addition to our
Canadian school-room apparatus. The foreground represents a specimen of as
rough 2 clearing as any of the newest of Canadian settlements could offer to the
artist’s eye; but the various stumps on more careful inspection are seen to be
the emblems of the Saxon Heptarchy, chopped down at the dates specified on
each, and superseded, so far as Saxon England is concerned, by the one vigorous
trunk of Egbert of Wessex. The roots of such trees being, we presume,
presumed to lie fairly out of sight, Egbert is stated to be the descendant of tho
apochryphal Hengest and Horsa; and alongside stands another robust trunk
springing from~Kenneth II. King of Scots; who is stated under the date of 843
to have been “first king of all Scotland ;"—though if that means all that was
embraced in the Scotland of the Bruces and the Stuarts, it is an anachronism,
The third substantial tree begins with Rollo, Duke of Normandy, and his first
wife Popa,~by mistake here called Topa,—from whom proceeds William L. the
Conqueror; though the intermediate Dukes of Normandy are represented in o
very maimed fashion, by three: “ William,” *Richard I,” and then ¢ Robort,
who died on pilgrimage.” A complete and accurate gencalogy of the succession
of the Dukes of Normandy would have been a useful addition to such o chart,
and should either be complete, or else omitted. The three distinct genealogical
trees, branching out, and frondent with leaves of ok, on which the verious
descents and alliances ave blazoned, are represented as intertwining and uniting
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their branches. In strict accuracy, a fourth trunk, for the Danish Sweno and
his Royal descendants would have been required. Instead of this the Danish
line is made to spring asa branch from the Anglo-Saxon trunk, But such earlier
difficulties and complications got over,—the Norman and Anglo-Saxon trunks
are at length seen to unite at the Conquest, and to shoot up a vigorous stem,
with needful Lancastrian, York, and Tudor ramifications; while alongside of it
flourishes the separate Scottish tree, until their branches alse coalesce in the
union of the Scottish James IV., with Margaret Tudor; and at length in their
great-grandson the whole ramifications are seen concentrated in the line of the
Royal Stuarts ; and the later fortunate Hanoverian stem. Crowning the topmost
branch of the flourishing Genealogical Oak-tree, appears our loved Quesm
Victoria’s name, with the dates of her birth, accession, and marriage; and &
branching series of leaflets, bearing the names of Albert Edward Prince of
‘Wales, the Princess of Prussia, and all the other royal children. The chart is
very creditably executed, and coloured so as o present an attractive appearancs,
well calculated to invite the attention of the youthful students of our schools,
and so to engage their study, and pleasantly secure the acquirement of some
important facts and dates in British History.

Descriptions of new ZLower Suurian (Primordial), Jurassic, Cretaceous, and
Tertiary Fossils, collected in Nebraska, &c., &c. By F.B. Mcck and F. V. Hayden.

Descriptions of new Cretaceous Fossils from Nebraska Territory. By F. B, Meck
and F. V. Hayden. '

Descriptions of new Cretaccous Fossils from Texas. By B. F. Shumard, M.D.

On the Outline on the Head of the Comet of Donati. By Professor Bond.

Astronomical Notices: On the Proper Motion of Swius in Declination. By
T. H. Safford, Assistant at the Observatory of Harvard College.

Our restricted space will only allow us, at present, to give the titles of these
Iatter publications.

CANADIAN INSTITUTE.

—

ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 186Y.

Tar Council of the Canadian [nstitute have the honor to present the following
Rzrorr of the proceedings of the Society for the past year:

Since the last Annual Report twenty-seven new members have been added fo
the society; on the other band there has been from various causes a loss of
twenty-five ; there hus been therefore an increase of two in the total number ab
present on tho books. This is aslight iwprovement on the statisties of last year,
and the Council earnestly hope that the efforts of those who take an interest in
the Society’s operations, will be such as to enable a still more favourable report to
be given at the close of the ensuing year.
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.

The present atate of the menbership is as follows :
Members at commencement of Session, 1860-61...cveseseeeres.. 462
New members elected, Seasion 186061 ..vuvrerrveriovreennnses 22
By the Council during recess—1860-61 ..veivrereroneveonsoann, B

Total..oovave... 489

Deduct—DonthS . s vuiuerrererreirereoeeaoreansesneserass B
13T 1 N P U

Left the Province..cvveeieeeeervecsesssssscscacss 6
— 25

Total 80th November, 1861....000viveievne... 464

Composed of Honorary Members. sveeesneeeeiooreoncecssnccass B
Life Mombers . .ooovieennnnecenrnesnniosnaneieas 84
Corresponding Members ... ......ccieiiiiiaiies, 8
Members.coovueirieiiiiiiiiiiiies veiieiieeie., 409
Junior Members .. ...ovvviiiiiiiiaiiiiieiiiie.. 10

i Total............ 464

COMMUNICATIONS,

The following list of Papers, read at the Ordinary Meetings held during the
Session, will be found to contain many communications of value, and some of
‘general interest :

1sr DeoenmBer, 1860.

Rev, Prof. W, Hincks, F.L.S.,, “On Ferns.”

St DEeoemser, 1860.

Prof, T. Sterry Hunt, F.R.S,, Verbal communieation “ On the Laurentian System
of Canada and Scotland.”

Prof, D. Wilson, LL.D., “On some traces of Ancient Avt and Civilization in
the Valley of the Ohjo.”

1678 DEceupER, 1660.
Prof. E.J. Chapman, “On some new facts regarding Stelliform Crystals, with
special reference to the Crystallization of Snow.”
127H JaNuary, 1861,
‘Walter Arnold, Esq., *“On an inconvertible paper curreney for Canada.”
19tH JanNvuaRy, 1861.

Patrick Freeland, Esq., * On the Movements of the Diatomaces, with illugtra-
tions of living specimens under the microscope

A, E. Williamson, Esq., “ On some Fresh-Water Molluscs, collected in the
neighbourhood of Toronto.”

26T JANUARY, 1861.

J. F. Smith, Jr.,, Esq., “On a new species of Triarthrus (==T. Canadensis).”

Rev. Prof. W. Hincks, F.LS.,, “On some additions to the Flora of Toronto,
observed during the past year.”
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2np Fesnuary, 1861.
C. Robb, Esq, Oivil Engineer, * On the Petroleum Springs of Cinada West.”
T. Sterry Hunt, F.R.S. “ On the Theory of Types in Chemistry.”
9re Fesruary, 1861,
Rev. Prof. Hatch, B.A, “ On the Gutturals in the Latin Alphabet and their
Indo-European affinities.”
Prof. D. Wilson, LL.D., {President), “ Familiar notes and illustrations of the
Hebridian Islands and their inhabitants.”
16tz FesruaRry, 1861.
Dr. W. Kerr, Galt, “ On the efficacy of some Canadian plants in diseases of

the Mucous Membrane.”
Prof. @. T. Kingston, M.A., “ The Meteorological-Report for 1360.”

23rp Fesruany, 1861

T, C. Wallbridge, Bsq, “On the 3found Structures of Southern Jilinois and
Ohio in the vicinity of St. Louis, Cincinnatti, and Newark.”

Rev. Prof. W. Hincks, F.LS,, “ An attempt at a new theory of human
emotions.

Prof. T. Sterry Hunt, F.R.S,, “On the Nature of Atmospheric Nitrogen and
Qzone.”

2np Marom, 1861.
Rev. Prof. Hatch, B.A,, “On Arabian Metaphysics.”
‘Sandford Fleming, Esq., Civil Engineer, “Notes on the Davenport Gravel Drift.”

9t Maron, 1861.
Henry Palmer, Esq., “A new portable Voltaic Battery, invented by himself.”
Prof. Croft, D.C.L., * Notes on Canadian Manufactures.”

16Ta Maronm, 1861,
Prof. . J. Chapman, (1) “ Somenotes on the drift deposits of Westorn Canada,”
and (2) “ Remarks on the Genus Orthoceras, in illustration of a remarkably large
example recéntly obfained from the Trenton Limestone of Collingwood.”

23zp MarcH, 1861.

Dr. Woods, Army Medical Department, “ On Sanitary Scienee in connection
with Buman Progress.”

Rev. Prof. W, Hincks, F.L.S,, “ Note on the Structure of the fruit in the Order
Asteracee or Composita.”

. 6t Aprri, 1861.

Rev. Prof. W. Hincks, F.I.S,, “ An attempt at an improved scjentific arrange-

went of Fruits.”

The foregoing list will show that the range of eubjects within the province of
the Institute is sufficiently wide to give any one who has a speciality in either
literature or physical science an opportunity of interesting others in his researches,
and of communicating them to those whose acquaintance with the same or cognate
subjects may throw light upon their value. The Council, therefore, beg again to
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urge upon the members the importauce of their active ao-operation, in order tuat
the weekly meetings may be o fair roprosentation of the literary aund scientifio
activity of the Provinge.

The following is the
REPORT OF THE EDITING COMMITTEE.

On the completion of the sixth annual volume of the New Series of the
Canapiaw Journay, the Editing Committeo have the honor to submit the annexed
Report to the Council of the Institute :—

The Committee trust that the favorable character won, both in Canada and in
foreign circles, by the Journal in former years, will continue to be maintained by
the volume now completed. In this volume, thirty original communications on
vavious branches of scientific inquiry, have beon laid before the Institute and the
readers of the Journal. Nineteen of theso communifeations, distributed about
equally through the six numbers of the volume, refer to purely Cavadian subjects,
and thus serve to impart to the Journal a desirable character of nationality. Tn
proof of the value attached to these and to the othor articles of this departments
it may be observed that several have been thought worthy of a place in European
scientific journals of long established reputation.

The Reviews, in the present volume, are less numerous than usual; amounting
to only six in number. Their place has beon in part supplied by the greater
length of the original communications, and purtly by a series of translated and
selected articles. Amongst these, there will be found trunslations of several papers
of much importance, chiefly from the Comptes Rondus of the French Academy of
Sciences; and the selected articles, extracted from the Proceedings of the Royal
Scciety and other less accessible sources, will add, it is thought, to the interest
and value of the Journal. In making these extracts, oaro has been taken, as much
as possible, to select articles of a rendable and generally interesting character.
‘Whilst the reviews, properly so-called, however, ocoupy but a small space, the
volume contains a considerable numnber of oritical notices and analyses of various
publications, forwarded to the Journal by American and European writers. All
the new publications received in this manner have been thus acknowledged.

The department of ** Scientific and Literary Notes” continues to be kept up. In
the present volume it contains, together with numerous extracts, several pages of
original matter in the form of brief analytical notices of new announcements and
discoveries. A more active co-operation on the part of the merabers of the Insti-
tute gencrally, is much to be desired in this, as well as in the other departments of
the Journal.

During the preceding year, in addition to the Societies nud Libraries previously
in correspondence with the Institute, and cnumerated in the last Report, the
following have been piaced upon the exchange list :~The Literary and Philoso-
phical Societies of Liverpool and Manchester, and the Library of Trinity Colleges
Dublin.
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The cost of the Journal for the past year, including printing and engravings,
as amounted to $1291, This sum is of about the usual average, as compared
with the expenses of former years.
Epwarp J. Crarmaxn, General Editor.

—————

The following is the Report of the Treasurer, from which it will be seen that the
financial condition of the Institute continues to be eatisfactory :—

Dg.] Statement of the Canadian Institute Gensral Account for 1861.
Cash balance from last year vooveveriaonireocceans £894 17 24

3

“ yeceived from Members...voevveieeoneoranss 217 2 5
« “ for Journals, Old 2s. 6d., New £6310d. 53 3 4
“ “ for interest on loans «..evevrieveee.. 96 5 0
“« *  Parliamentary Grant, 1861......0... 260 0 0
“ Due by Members.esesceesresoassosscsacenns 395 1 1
“ for eale of old Journal, £28 6s., new £52 11s. 3d. 80 16 38
—— £1487 b 3}
Ce.}
Cash paid on account of Journal, 1860.. £186 11 9
“ “ « 1861.. 260 O S
———— 885 12 6
« paid Library and Museum....covaneovensess, 68 17 2
“ % onaccount of Sundries......0o00000cee.. 26318 B
¢ Due on account of Journal..... ..eeveveeees 71214 0
“ “ w Sundries. ...... cesetrsans 3110 8
“ o oo“ “ Library..eeeeceeone vonn. 17T 7 1
Estimated balance in favor of Institute ......cec... 662 5 63
£1487 5 83
- Statement of Building Fund.
Balance: from last year.......... ceseerrrntetianas £1942 6 9
Received intereston 10ans.ceeveeeieinvrennes e 96 5 0

Subseriptions (uncollected).e.veveeeesessveeeea.s. 58416 0
————— L2573 6 9

Dr.] The Treasurer in Account with the Canadian Institnte.
Cash balance Jast year. o iveveeeienies vovenes.. £394 17 23
Securities...... Ceesases eessereeseniennee Naeses 1425 0 0
Interest received on securitiesss........ sessveeesss 96 B 0
Cash received from Members. coveeeoeceverssaecss 217 2 6
¢ on account of Journalsgold...ceveareereens . b3 8 ¢
‘ Parliamentary Grant, 1860 ...... ........... 250 0 O
“ “ € 1861 teianiianarsenees. 20 O O

———£2686 7 111
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Cr.]
Cnsh pmd for Journal, 1860........... £135 11 9.
“ 1861..0ceeeee.e 250 0 8

£886 12 5

“ o Library Museum...cccovevecaensees 63 17 2
B “ on aecount of Sundries...... ceseees. 268318 B
SeCUrities. vovvurees covsoenrarcarsocaasecneses 1500 0 O
Balanee ... covienienininiinrcnnanaieanse. 472 19 113

£2686 7 11§

D. Crawrorp,
Toronto, 6th Dec., 1861, T'reasurer C. L

Compared vouchers with Cash Book, securities for investments. exhibited, the
balance io hands of Treasurer £4472 193, 13d.

SaMusL SprEULL, .
G. H. Wison, z’ Auditors.

—

The npumber of volumes added to the library during the year is one hundred
and sixty-three. Of these sizty-seven are donations, the rest have been obtained
by purchuse and binding periodicals. A detailed list will be found appended to
this repor§.

At the close of the last Session, on April 26th, the Council invited the members
and friends of the Institute to-a Oonversazione in the Masonic Hall, the use of
which was kindly graated for the oceasion. The attendance was such as-to afford
a gratifying proof of the general interest which is taken in the proceedings of the
Society. The Council hope that it may be «ound possible to hold a meeting of &
similar character in the course or at the close of the present session, and that the
aid of those gentlemen, to whosa efforts the success of the previous one was
mainly due, may again be oblained, in order that its results may be equally:
eatisfactory.

Two other subjects have engaged the attention of the Council Juring the past
year. The one has been the endcavour to secure an adeguate representation of
Canada at the Universal Exhibition of 1862. For this purpose a Committee wes
appointed, but in the absence of any reply to the memorial which-was addressed.
to the Government on the subject, it has.been impossible to take definite action.
The other has-been the endeavour to find a more fitting local habitation for the
Society. The Council beg to report, that after many fruitless attempts they have
at last succeeded in obtaining the promise of rooms which, though still affording
but temporary accommodation, will yet be more convenient, more commodious,
and more suitable to the position.of the Society.

The Council beg in conclusion to sny, that a review of the past year leads them:
to the conclusion that the condition. of the Institute is quite as satisfactory as the:
general state of the Province would lead them to expect. It may not exhibit year
by year any definitely marked advance, but it is at least able to keep.pace with
the general march of science, and to maintain. the high character which it Has
always beld among the-learned societies of the continent.
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APPENDIX.

DONATIONS OF BOOKS, MAPS, dc.
Marked thus * not bound, or pamphlets.

Government Map of Canada, 1859, Frow the Red River to the Gulf of St
Lawrence; compiled by T. Devine, P.L.S., Head of Surveys, Upper
Capadse Branch Crown Lands Department, Nov., 1859. From Author... 1

From Siz. J. B. Ropivsoy, Barr.

Contributicns to the Natural History of the United States of Awerica; by

Louis Agassiz. Vol IIl........iiiiirannnas Cieeieaiancaaniiaenass 1

From W. Hay, Esq, ARCHITEOT.
British Columbia and Vanecouver’s Island, with a Map; by W. C. Hazlett.... 1

Tales, Sketches, and Lyrics; by the Rev. R. J. Macgeorge ......cuivnnnnn, 1
Frox Hon. G. W. Arraxy, ML.C.
Gonld’s Trochilide. Parts 19 and 26......cccnvnn... Geeerensectasnanens 2

Frox Tee Hox. Easr Inpra Coarany, Lonbox,

Bdagnetical and Meteorological Observations, made at the Government Obser-
vatory, Bombay, year 1858, under the Superintendence of Lieut. E. ¥. T.
Fergusson, Indian Navy, FRAS...... vresasaais teeeeeaas cereeaneas 1

From Rev. C. J. S. Beraoxg, B.A.
Pictorial Atlas of Fossil Remains; by G. A. Maatell, Esq., LL.D., FR.S..... 1

Froy SoperINTENDENT OF Epucarioy, Lowrr Canapa.

Journal of Education, Lower Canada. 1860 ....c.cevvvivenans tesvevaene 1
Journal de L'Instruction Publique, Bas Canada. 1860........0 coen.n. eee 1
Froy J. D. Caxrensrr, Ese., Toroxto.

The North American Review. 1854 to June, 1860, in sumbers............. 13%
Feou tHE RovaL Sociery oF EDINBURGH.

The Proceedings of, Session 1859-60. Vol. IV. 1859-60. No §0......... 1%
The Transactions of, Session 1859-60. Vol. XXIL Part Il.....cvvvvnnen. 1%

Appendix to the Makerstoun Magnetical and Meteorological Observations,
being a supplement to Vol. XXIIL of the Traocsactions of the Royal
Society of Edinburgh (Continued from Vol. XIX.); reduced and edited
by Balfour Stewart, M.4A., Director of the Kew Observatory............ 1*

From 7HE LITERARY AND PHILOSOPRICAL SOCIETY, X{ANCHESTER.
Memoirs of the Literary and Philosophical Society of Manchester, Vol. XV.
2nd Series; Vol. XX. old series..... feeteresasetertistneaannns teenne 1

Froa Jaues Barws, Jr, Esq., Torosto.
The Poor Lows and their bearivg on Society, a Series of Political and Histori-
cal Essays; by Evic Gustaf Geijer, Professor of History at the University
of Upsala ........ feeeeeeeseeasaaaearanae Ceeececanrenaanns . 1
Acta Literaria Sveciz Upsaliae publxcam, Volumen Secundum continens.
annos 1725, 1726, 1727, 1725, et 1729.. ... o-s ereesecaassoane ceeana L



160 CANADIAN INSTITUTE.

Frox Capr. Meape, SuPkRINTENDENT O THE U. S. LARE Sumrvey.
Report of the Superintendent of the United States Luke Survey. 1860..... 1
FroM TaE Hn.\;. J. M. Bropuean, Wasnmweroy, D. C.

Patent Office Reports. 1859, Agriculture, 1; Mechanies, Vol. Land I1,2.. 8
Froxn tae Swirsoniax Institute, Wasmingroyn, D. C,
QOontributions to Knowledge. Vol. XII....... e ieeeessateets et 1
Foox L, Scorr & Co., New York.

Reviews—Westminster, Edinburgh, London, and North British Quarterlies,
Blackwood’s Magazine, for 1861, ccc.iieiiiieiieiiiisrrenranaenaans

Frox Br. Lizur. Cor. Gramay, U. S. TorograruicaL ENGINEERS.
Annual Report on the improvement of the Harbors of Lake Michigan, St.

Clair, Erie, Ontario, and Champlain, for the year 1860 ......... PP |
Frox toE OrrioE OF RouTiNe AND RECORD.
The Statutes of Canada. 1861;....... L oeeetentestatteonrttacatarnnnns 1
Frou THE Unirkp StaTEs PATENT OFFICE, WASHINGTON.

Patent Office Reports. 1858. Mechanics, Vols. 1., II., and III....... Cereaae 8
L. “ “ Agriculture, Vol. 1 .......... teetesarsenane 1

o b “ 1869. Mechanies, VoL L and IT................. . 2
ooy « t Agriculture, Vol I...... teeriesianenses e .1

Frox S. T. Apsorr Evaxs, Esq, P.L8,, L'OrteinaL, C. W., (AuTHOR).
A roap of (Plan)of the United Counties of Prescott and Russell, Cempleted by
order of the County Council. Seale, 30 chains or one mile to an inch.... 1

Frou TBE SOCIETY, PER SMITHSONIAN INSTITUTE.
Proceedings of the Liverpool Literary and Philosophical Society, during the
49th Session, 1859-60. No. XIV....eeivieir tiviinniinnsnn reeress 1@
“ “ 1860-61. No. XV .iiiiieriveoenarensnnnseos eeesess 1®
From H. G. Bonx, Esq., Loxnon.
Danish Fairy T'ales and Liegends; by Hans Christinn Andersen, Translated by

Caroline Peachey, e, I861..cevvrericcenierninanreneancracasaoans 1

The Poetical Works of Henry Wadsworth Longfellow, mcludmg hxa transln-
tions and notes . v.e... et trescncsetatoneeanrarsnaoannns [N . 1
Milton's Poetical Works, Vol, I, Paradise Lost, &eoveeiiennnnns ceeeeana .1
«“ « “ Vol. 11, Paradise Regained, & ...«.... PR |

The Philosophy of Manufactures, or an exposition of the Scientific, Moral and
Commercial Economy of the Factory System of Great Britain ; by Andrew
Ure, MD.,,FRS. 8rdedition....ccveeeireierienianassocesenneeens 1

The Cotton Manufacture of Great Britain Investigated and Illustnted &ec., &e.;
by the late Andrew Ure, MD, FR.S. Vols. LandIl................ 2

The Letters and Works of Lady Mary Wortley Montagu ; by her grandson,
Lord Wharncliffe. 8rd edition. 2 Vols,, Vol. I,........ Cerrrereianae I

The Works of Virgil; translated by Charles Rann Kenpedy.......... veesn 1



ANNVUAL REPORT OF THE COUNCIL. 161

FroM THE GrOLOGIOAL SupvVEY OF INDIA.

Geological Survey of India. Vol IL, Part 2.cveeiieeresneernoseneenses 1¥
Annual Report of Geological Survey of India. 1859-60. 4th year ....... 1*

Frox toe Rovan Geoararmioal Sooiery, rer H. Rowserr.
Proceedmgs of May 25th, 1857, President’s Anniversary Address, No. X..... 1*

June, 185%, Vol. I. « No. XI.... 1%

*  January, 1868, Vol. IL. « “ No.L..... 1%

« Mareh, “ i3 w« {3 NO. II veee 1.

«  June, .« “ “ “ No. JIL ... 1®

«  July, « « “ e No.IV.... 1%

%  May 24th, Address at the Anniversary Meetmg, No.V....... 1*

“  Qclgber, 18358, Vol. IL « No.VI...... 1*

«  March, 18569, Vol III « *  No. IV. ceees 1®

“  June, « Vol IIL « “  No, VL..... i*

“ Nov., “« Vol IV, «“ “  NoIlieeesess 1%

“  January, 1860 « “ “  No.Ii....... 1*

«  March, « « € «  No II...... 1*

“  May, “ «  Anniversary Meeting No,IV...... 1*

“  June, “ « “ § No.V....... 1¥

¢«  Nov, “ Vol V. & o No.l........ 1%

“  Dec. “ « w oo« No.Il....... 1%

«  February, 1861 ¢ .« « No. IIL...... 1*
Jouma.l Vol. XXVIL 185T.c0veieececnesv onsersgecossrscsnsscsscoss 1¥
Vol. X VIIL 1858, 0, ueaeecseccccerocrtavocnsssssasanonns vee 1%

# 0 Vol XXTIE. 1859 .cevecscsssst-ettsacasannesessancans censs I
“ Vol. XXX. B O L4

From THE Rorar Asiatio Sociery oF GREAT BRITAIN AND IRELAND, PER
H. Rowserr, Bsq.

Jourpal, Vol XVII Part 1. 1859.c.ccecevusccssncncsncsssrcancsscas 1%

« € 9, 1860.4uureccecccrearresnrerrsaocaranass 1%
« Vo].XVHI. « 1, 1860 veaves e ceeens chererneaeess IF
“« “ LTS U 1.3 DO S veeess 1%

Frox THE GEoLOGIOAL Sociery o Lownpon, pEr H. Rowserr, Esq. ’
The Anniversary Address of the President, Col. Portlock, R.E. 1857....... 1%

Qunrterly Journal, Vol. XIII. Part2. May, 1857. No.50.c.eiuvuoenanc 1®
¢ “ 8. Aug, ¥ No.bliieseessases.. 1t
u “ “ 4, Nov, “ N0 52.cceeesseceos. I¥

Abstract of Proeeedmvs, No. 1 and 2, Session 1856-7. Pages 1-12......... 2%
Quarterly Jourasl, Vol. XIV, Part 1. February, 1858. No.58......... 1*
The Anniversary Address of the President, Major General Portlock, R. E..... 1»
Quarterly Journal, Vol. XIV. Part2. May, 1858. No.64....cves00es. 1°
“ « ¢« 8 Avg, © N0.B5esieciseres.. 1*
“ “® « 4 Novy, ¢ NOBGivisesessenss 1%

Vox. VII. L
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Quatterly Journal, Vol. XV, “ 1, Feb, 1859 No. 67..00000e0nsts 1%
(3}

“ % 2 May, * NoO.b68..icieecrcee. I

« “ “O8 AuZ, M NO BO.eiii.iieeess 1%

“ “ “ 4, Nov,, % No.B80.sieeerreeess 1%

“ Vol XIV., Part 5. Feb., 1860 (Supplement) No. 60 1%

" Vol. XVI. * 1. Feb, 1860 No.6l.........oe.. 1®

“ “ “ 2, May, “ No.62ieiiiiiiiiaa. 1®

A o« “ 8 Aug, * No.63...ieeeiic... 1®

List of the Geological Socioty, 18t September, 1860. ... cvvuunen.. ceeess 1®
Quarterly Journal. Vol XVI. Part4, Nov, 1860, 0. 64ieecnnnss R
“ Vol. XVIL. * 1. TFeb., 1861. No.65.c.ccurneue.. 1*

“ “ “ 2 May, 4 N0.6G.oeriieennns b

“ « “ 8 Aug, “ No.6T..eiieoeren.. 1%

Froa THE AUTHOR.

Visit of His Royal Highness the Prince of Wales to Canada, 1860. By

Eusebe Stnéoal. Freneh, 1; Eoglish, 1 c.covvaviiiinn.. R
Fnox Hexay G. Bomy, Esq, Loxpoy, rer Rev. B. Ryerson, D.D., Toroxra.
The Letters and Works of Lady Mary Wortley Montagu. Edited by her grand-

sop, Lord Wharneliffe. Vol Il.uuuee vt teniiinereieniinonironnsns 1
The Lifo of Lord Nelson ; by Southey. New Edition. London; 1861 ee.v,. 1
The Pirate and the Three Cutters; By Captain Marryat, R. N..veveanenns 1
Elements of Experiniental and Natural Philosophy ; by Jabez Hogg, F.LS., &e. 1
The Orations of Deinosthenes. IHustrated by Charles Rann Kennedy....... 1

DONATIONS OF PAMPHLETS, SHEETS, d&e.
Frox Rev. S. Havanron, M.A, Dusuiv (Aurior),
On Cyclostigma—a new Genus of Fossil Plants from the Old Red Sandstone

of Xiltorean, Co. Kilkenney ...... treees Ceteceereitrattaceaneacenns 1
Fossils from the Aretic Regions brought by Captain Sir I‘ L, MeClmtocL in
1859 ...... sesereteraesenans C etetieccitnracttenn seeen eeseaese 1

Frox Hanvarp Corrxek, Boston.

Report of the Committee of .the Overseers of Harvard College appointed to
visit the Library, for the year 1860 ...uvvviis vinvnianes P

Froxm Proressor James Harn, Ausany, N, Y.

Thirteenth Annual Report of the Regents of the University of the State of New
York, on the Condition of the State Cabinet of Natural History, aud the
Historical and Antiquarian Collection annexed thereto........... eeena 1

FroM Gronrge D. Gisp, Esq., 3.D., Loxpoxn, (Aurbor.)

On Canadian Caverns (Read before the British Association for the Advance-

ment of Science, at Aberdeen, 16th September, 1859)..cievevrneccense 1
Frox Georcr Lawsoy, Pa. D., Kisastoyn, C. W,

On the Structure and Development of Botrydivm Granulatum ....oveeevee 1

Anpals of the Botanieal Society of Canada. Vol I, Part II; March 8th to
28th, 1861 cecvrnetonncanannanes P
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Frox Brever Lievr. Con. J. D. Grauax, U.S. Toroanarnicar Enciveers.
A Lunar Tidal Wave in Lake Michigan Demonstrated (with Plates.) ..oovvee 1
TFrox B. Dawson & Sov, Pusuisuers, Moxtrzax, C. E,

Tables of Measures, English, Old French and Metrical, 1861, 0vuvveaiseses 1

Frox Proressor J. W. Dawson, LL.D., F.GS,, &o.
On the Carhoniferous Flora of New Brunswick, Maine and Eastern Canada... 1
Froy e Uniteo Srates Patent Orrioe, WASHINGTON.

Patent LaWE oo vvevroreoracascacsesassasecsssessarsrasssssscsnsons oo 1
Rules and Directions for Proceeding in the Patent Office .. vvvveveeiieeeess 1
Trom TiE SurERINTENDENT OF Epuoation, Lower Canava.

Rapport de YEducation Pour lo Bas Canada, pour Année 1860....c..0v00e 1
Report of Superintendant of Edueation for Lower Canada, yenr 1860........ 1
Froy EpiTons or SiLLiMan’s AMERIOAN JOURNAL.

The Great Comet, 1861, (Sheets in advance.) covcovsvarrraasrravasonsees 1
From Tue Univessiry or CHRISTIANIA—NORWAY.

Soleonin Academica Universitatis Literarize Regine Fredericiane ante LAnnos
condite die, 11 Septembris Anne-MDCCCLXI., celebranda Indicit Senatus
aeademicus (BREE8). . .iuiiiiaiiiiaiirenticaticiitesiiieooriiacees 1

From T. O. Wriger, Letr21g, PER SMITHSONIAN INSTITUTE.

X1 Katalog Naturwissenschaftlicher Werke aus dem Auntiquarischen Lager.
Von T, O, Weigel, Leipaig.ccovevarrieeneeiirorresco sosonsecsnns

Kleine Schriften der Naturforschenden Gesellschaft in Emden, VI. and VIL..

Fiinfundvierzigster Jahresbericht der Naturforschenden Gesellschaft in Emden,
1840. Von Docr. H. Metger, Seeretireeeseasssoevsssvessossoses see 1

Frox B. Quarircn, Loxpox.
Catalogue Raisonné of rare and valuable BookS sevecesvesresssasessnaness 10
Frox Tue Hisroricar Sociery or Curoaao, I, U. S.

Memorial to the United States Government from the eitizens of Chieago, 1L,
getting forth the advantages of that City as a site for a National Armory
and Fouddry, Nov., 1861 ..ecivireonsraracaee covoerasnreovecnsess 1

FROM THE AUTHOR.
New Species of Lower Silurian Possils. By E. Billings, F.G.S,, &¢. ¢vveven. 1
Frox Henry G. BOHN, Esq., LoNpon.
Cntalogue of New, Valuable and most Tmportant Books «...veuvinvseeeeesn 1
IN ExcHANGE FOR JOURNAL,

The Journel of Education for Upper Canada, 1861, (Duplicate) «vveevennnns

The Journal of the Franklin Justitute, Philadelphia..cccooeviiireiicinaaes

The Artizan, London, 1861..c.vieeucrectsaccessororcrsacsasscsacsnases

The Journal of the Society of Arts, 1861 ...vvvvveeraoniccrsorecnsenennes

Silliman’s American Journal, 1861 covievsiaassnvaatassacsansacsscnscosen

Canadian Naturalist and Geologist, 1861 .ueveeveccrsrrecerocsoseresonsss

Proceedings of the Boston Natural History Society, 1801 .covvviaciaveneans

Journal of Education, Lower Canada, 1861 seeeccrevesesroosssssecrsasene

O
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Journal de I'Instruction Publique, Lower Canada, 1861...c0ecuiiccieccecns

The Journal of the Geological Society of Dublin, 1861....c0evveeasecsenes

The Dublin Quarterly Journal of Science, 1861...scvveseccesiasaccsoiaas

The proceedings of the Acpdemy of Natural Sciences, Philadelphia. Pages

517597, with index, 1-48, with catalogue of fishes, 65-144....c..vovss

Proceedings of the Essex Institute, Vol. IL, Part 2, 1857-1839 .......ee0t

Historieal Recollections “  Vol.IIINo.1,280d8 sevrvnnrancnnss
Annales Des Mines, &e., France, Ve Serie:

Tome X VIIL, 4th Livraison de 1860, ..veveceesnecresesocrsssacosss

“ “« bth « B iiteiescesretrisntcentscarens

“ “  gth o« i itiieseetarrsaesanssarantnes

«  XIX.,, 1st ¢ 18610t v ernnenseeennrensennnnnennsns

“« « 2nd ¢ @ iieseerarensann Ceieessecieenies

The Journal of the Royal Dublin Society, Nos. 18 and 19, July and Oct., 1860,
Transactions of the Royal Scottish Society of Arts, Vol. V., Part 4.......00
Proceedings of the American Antiquarian Soclety, BostoR seeeresvannanenns
CanadmnAgrlcultunst, B R
Annals of the Lyceum of N at}ural History, New York, Vol. VIL, Nos. 4-9,

April and May, 1880...c00c0eeeenresscacccssssoreassscasosssassse
Journal of the Board of Arts and Manufactures, Torqnto, 1861 v.veeecsnen.

BOOKS PURCHASED.

Crania Britauniea, &e,-&e. By J. B. Davis. Decade IV...ceuvuvesaancnans
Tivst Principles, No: 1. NUmber .ecevsoee covioonessoree cossororecnss
The Works of Bacon., Vols, 11,12,18,14, 15, and 1 v.cvevrernianercnnces
Encyclopzedia Britannica. 8th ed. vol. 21, T-ZWO0.ccterivencasacoranss
Todex to 8th edition ceveerensovenanns cerersaas
The Rxse of the Dutch Republic, By J. L. Motley. Vols. 1,2,20d 8...0s...
'_I.‘he Life of Doctor Scoresby. By R. E. Scoresby Jackson, M.D., &e ceiees
The Year Book of Facts, 1861 ........ O N
Memoir of George Wilson, M.D,, FRSE. By his sister, Jessie Aitken Wilson
Motley’s History of the United Netherlands. Vols.l1and2.....ec00eennee
Archemology and Préhistorio Annals of Seotland. By Daniel Wilson, Honorary

Secretary of the Society of Antiquaries of Scotlend....eevvvavneenans
Preadamite Man ; or, The Story of our Old.Planct and Its Inhabitants, told by

Scripture and Scignce. 8rd edition. London; Saunders, Otley, and Co.

1860 ceveeencrcccancicassencsnes S I
Adventures in Equatorial Africa. By P. B. Du Chaillt.ciivueieiiaoinnees
Hind's Narrative covvueseieatisnseesenesssesssosserssccssasossssnesnss
Whewell’s Plato. Vols, 1and 2.cvceiscaseveecen. cersesersesreasaesaas
Life of Lord Dundonald. Vols. 1800 2 vveevnienonnreseccecoransnoncens
Memon- of Edward Forbes, F.R.S, & By George Wilson, F.R.S.E. de.....
History of Civilization in England, By Henry Thomas Buckle. Vol.2 ....

-
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Phillip’s Life on the Earth,..... ceenas RN Ceeraasreeeaen tevanacrens <1
Kohl's Lake Superior...oeeeeeeenns ceereistsecteotenesrisnens o eerees 1
Phil]ipsYoxksbire.......... ........... Ceetecneseeinnocaons tesene ses 1
Farrar's Bssay.ooevvveneannnns Ceeecierieiientititianaans ceecstartians 1
Medimval Scottish Histor y. By Cosmo Innes ........ veenaes Cevesesrenans 1
Early Scottish History, By Cosmo Innes.....c.eeevueencnn.., esseecenasan 1
Mexico and the MexXiCROS euverrerees sevensocnsrareseiensnonnns cesnee 1
The Okavango River—Travel in Africa. By CharlesJobn Anderssen ...... o 1

DONATION TO THE MUSEUM.}
Frox H, Paruer, Esq.
Blectro Voltaic Pocket Battery for Medical Use, patented 16th January, 1861, 1

—

BOOKS BOUND FROM PERIODICALS RECEIVED, &c.

Reviews, North British Quarterly. 1858-58~60........... cresesenas eeses 8
~—————— London Quarterly. 1858-1859 ¢vevvaercnnnn veives cevaoes ceseve 2
- Edinburgh Quarterly, 1858-60 ..cc00veereiecciennanen caraneees 2
Westminster, Quarterly, 1860....c0000aeeen eeerecrecssens oo 1
Blackwood's Magazine. January-June, 1861 .eueuvieiiiaioconnnss cesssse 1
Hunt's Merchants’ Magazine. July—December, 1860; January-June, 1861... 2
Mining Journal, Vol, 30. 1860...... terereeassiresantararanene cersees 1
Tilustrated London News, 1860, 2 vols.; 1861, 1 vol.veeiveeecncaerones .. 3
Silliman’s American Journal. 1839, 2 vols.; 1860, 2 VolS.c.cviveeene vevens 4
Civil Engir..ers and Architects Journal. 1860..... B P |
Quarterly Journal of the London Geological Society. Vols. 15 and 18 ...... 2
Annales des Mines.. .ooeveeniennnns etevesesassssccesssnne cecernnneees &
London, Edlnburgh and Dublin Phllosophxcal Magazine. 1860, 2 vols.; 1861,

B etereesrraneenn R )
Journal of the Fwnklm Institute. 1860 .o cevvvvvonceccssoosocsccnnnees 2
Edinburgh New Philosophical Magazine, 1857-60-61 ...v.cavucereanns .o 4
Builder. 1859-60 ..... O
Atheneum. July-December, 1860; January-June, 1861..cccccvveee.. .2
North American Review. 1854—55—56-5’7-58—59 two vols. each 1880—-61

one vol. each ..... tecteceeerasntnrannanns eeveveoeriaranee cesesans 14
Canadian Journal. 1856-57-58-59-60, N ew Series, two vols. each.......... 10

Vol 2,0ld Series . caaeersesncesacecorvosnsns veseeses 2
Vol. 8, Old Series....... esetesvessarvscecasersrseve .o 2

Journal of the Royal Geographical Society of London 180’7 Vol.27..... 1
1858, Vol.28 .... 1
Art Joarnal £or 1860....0cciienereancrsaacnanssnns cheneaes cesenerenns 1
Artizan for 1860..v0veeciiiecateatierocrsocacenaasorocceacees cecssess 1

Vor. VIL. . L
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REMARES ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR DECEMBER, 1861.

I}‘Ii:.zhczt,t ?l}eo}zzf‘.{ldday . ggg;g
owest, the 23rd'day .. 9.
Barometer ...... {E\Ionthly Mean 29.892
Monthly Range .....c.eeee 0.99%
{‘Iighc.zt,t %he‘gtl[} rilny _:3:?)
owest, the 21st day ..... ... revreaees
Thermometer... {Monthly Mean 20°54%
Monthly Pange e 56°9
Greatest intensity of the Sun’s rays 69°8
Lowest point of Terrestrial Radiation......... —11°7
Mean of HUIMIAILY .ouveerrerrerseronstrsiosemsniersiestssmsiienssasnessesiossnsssssssessassnsonsssseasssessissns .796

Rain %l on 5 days, amounting to 1.306 inches; it was raining 81 hours, and was accom-
panied by Thunder on 1 day.

Snow fell on 7 days, amounting to S.27 inches ; it was snowing 8v hours and 55 minutes.

Most prevalent wind, W, S. W.

Least prevalent wind, N.

Most windy day, the 11th day; mean miles per hour, 27.18.

Least windy day, the Sist day ; mean miles per hour, 0.25.

Aurora Borealis visible on 3 nights.

Solar Halo visible on 3 days.

Lunar Halo visible on 3 nights.

The Electrical state of the Atmosphere has indicated high intensity.

Winter fairly set in on the 23rd day.

Encke's comet visible.

REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR J .UARY, 1806

( }J{ighest, fhe]?:;bg day 3% . Ggg
owest, the 1st day ... 28.8

Barometer ... 2Monthly Mean .. T 29815

Monthly Range 2.803

II:‘[ighc%t,ttihe ?‘tl}\x((ll:‘;y . 37‘;‘0

owest, the 14th day .. —27°.7

Thermon. . 2r.., "{Momhly Mean 9°.48

Monthly Range 640.7

Greatest intensity of the Sun’s Rays 45°.1

Lowest Point of Terrestrial Radiation T290.2
Mean of Humidity R

Rain fell on 4 days, inanpreciable.

Srzow fell on 13 days amounting to 36.83 inches. It was snowing $5 hours and 28 minutes,
Most prevalent wind, the N. E. by E.

Least prevalent wind, the S.

Aost windy day, the 27th; mean miles per howr, 19.85.

Least windy day, the 17th; Calm.

Aurora Borealis visible on 8 nights.

Lunar Halo very bright on 1 night.

Zodiacal light bright (but Venus presents an carly and well defined view.)

The Electrical state of the Atmosphere has indicated high intensity.

Postseript~Mr. Cnaraax wishes to announce, for the information of corres-
pondents and others, that, with the issue of the present Number, his connexion
with the Canadian Journal as General Editor, is brought to & cluse. A projected
visit to Europe, combined with the pressure of other work, has compelled him to
Place his resignation in the hands of the %diting Committec. He is happy to
add, however, that the Journal will be carried on, at least for the present, under
the able mazagement of Professor Tincks of Tniversity College, Toronto.

March, 1362,



