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This research wvas undertaex±ýi at the suggcestion of Prof.
Kari Hùrthle, of Breslau, to determine the rate at wvhich
the venons pulse travels. Before I began ny experiments
Prof. Hiirthle, had satisfied liimself that a venous pulse
could frequently be observedl in the veins of the nieckç and
extremities of normal dogrs.

Hie liad also devised very sensitive apparatus for record-
ing the sanie (Hîirthle's venous manoineters). Tracings
Of the pulse in the veins of the extremities of normal dogs>
taken wvith this apparatus, are shown in Figures 1 and 2.
Other investigiators hiad also observed the venous pulse
in the extremities of normal animals, and stili others
(2 and 3> hiad stndied it in normal and pathological hunman
subjeets, but no one had undertakzen to measure the rate
ab xvhieh it travelled. It seemed probable th-at this would
be foundi different frorn that of the arterial pulse, on

1 This rcsenrch %vas reported in Gernia» in Pfliirgert's Archives for Mardi.
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account *of the différences iii pressure iii the Lwo kinds of
vessels.

My experinents wvere ail perforiined on dogs, wihel
first received an injection of morphine, and were then
thoroughily aniesthieLized witli a mixture of equal p)arts of
cioroforîn and 3tiier.

FiG.. -1.-Pressure tracing f romn artery (below) and feinoral vein (above).
Týmne * seconds. Froin a dog.

Pulse tracings Nvere takzen. on a blackened surface siin-
ultaneously fromi two points on the veins. At the saine
tinie a chronographi was arranged to mark seconds or
tutuhs of seconds on the recording surface, so as to indicate
the rate at whichi it wvas mnoving. By this mneans it wvas
possible to estiniate the timie elapsing between the appear-
ance of a certain wave on the tracingr taken frorn a vein
at a point near Mie heart, and on that takzen farther awvay
from the hieart. Then, in order to estiniate the rate at
wvhich a given pulse wave travelled, it wvas only necessary
to knowv, iii addition, the distance of the points on the
veins froni onîe another mneasured along, the'line of blood
tlow, or more exactly thc difference in thc distances of the
two points froin the hieart (righit auricle).

The rccor(lifg sur-face enmloyed wvas that, of Iftrthle's
largre dlockwork kyînographi.

The pulse wvaves were recorded by inserting a fine glass
canula, wit1î a longy drawiu out p)oint., into the vein thiroughr

side branci. (Sec Fig. 3.) The canula wvas then con-
îîccted by rabber tubing wibl onîe of iuirthle's venous
inanoîneters, whichi îarked the wavýes on the surface of
the kzymiogriaphi.
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IIlrthle's venous mnal ipters wvhich were uised in the
experinients consist of snmall inetallic tambours, 10 in. i
div ineter, covered over with thin rubber tissue slightly
stretchied. On the centre of this nmemibranie rests a ligrht
metal dise of 8 nim. dianieter, whichi supports, aid trans-
mits its inovements to a lever inovingo very easily and
Nvriting, at one end on the kzymiograpli with a suitably
shaped quili. The lever miagnifies the up anîd down
inovenents of the disk as 120:5.

On accotinît of the very slighit -%ariationin.i pressure
underlying the veiious pulse, friction lias to be iniimized
as mucli as possible. Tihis is accoinplishied by ýadjustiingZ
the lever agains t the kymographi by a serew arrangJement,
$0 that ià exerts the slighltest possible pressure uipon it.
The inanometers, the glass canulas, and the rubber tubing -coiiieeting" thein wvere fihled witli saturated solution of
mnagnesitim sulphate, whvlîi prevented the clotting of the
blood in the veiin over the openingt of the canula.

It xvas possible, by mieasuring the distance that the
lever of tie nianometer wvas raised, and conîparing this
-%vith. the efl'éets of known pressures of wvater at the close
of the experinieuits, to estiînate approximiately the pressure
present iii the veins at any point represented on the
traci ngs.

Fic. 2 .- Pressure tracing fi'om artery (ahove) and brachial vein <be1owv).
Uine in seconds. From a dog.

Trle rate of propagation wvas nîeasured in twvo regions:
1. Tliroug li tie external jugulai, N'eiiî.
29. Throughi the inferior vena cava to the feinorad vein.
In the first case, pulse treîîswere takzen siiultane-
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ously froni the central and peripheral ends of the external
jugular, by insorting one canula into it through the

posterior scapular vein, and another through the external,
maxillary.

To measure the rate of propagation through the inferior

vena cava, one tracingy was takzen as above from the central

end of the external juguYilar, and the other from the femoral

Fig. 3.

vein by introducing a canula into it throughi the deep

femoral. At the end of the experimients the distances

of the points on the veins used frorn the right auricle wvere

rneasured; if one indicates the distance of the point near-

est the heart by c,, and the distance of the point farthest

away by c,, then the length of vein for whichi the rate of

propagation of the pulse waves is estimated is e,, - e,.

Fiiially, at the end of the experirnent the points on the

twvo tracings, corresponding to one another in tine, were

establishied by causingr both levers to mrite vertical lines,
wvith the kynograph standing stili. The marking of these

points xvas soietinies attended withi considerable difficulty,
on account uf the wvaves being less sharp than those of the

arterial lpulse.
In mnost cases, however, a fair niber of satisfactory-

rnarkzings could be nmade. An example of these markings

is seen in Fig. 4. The distance apart of the vertical Unes

indicates how rnuch later the wave begran in the distal.

part of the vein tlhaî in the central, the exact time beingr

estiinated by culuparisoli with the hîorizontal line between

the tracincgs, on wvhich seconds are markzed.
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If iiow one indicates with (a) the distance in centi-
metres between the vertical lines mnarkingt the beginuing,
of a given wave in the two tracings, with (s) the rate at
whichi the recording sur-face travels in centinieters, wiffh

(e,-e)the length. of veiin being studied, and withi (y) the
rate of propagation of the pulse in that length of vein, thenl

Va

As regards the piesence of a pulse in the veins of the
animais experimented on, it may be said Chat one could
always be observed and recorded in the central end of the
jugular. In most cases it couild also be recorded frorn. the
distal end of the jugular and fromn the feinoral ; but the
wvaves were sometimes not sharp enoughi for satisfactory
markingc. The estimations reported belowv were taken

FIG. 4.-Pressure tracing fromn central (below) and peripheral end
(above) of external jugular vein. ine in seconds. Froni a dog.

fromi cases where the inarkingys wvere considered reliable
enough to makze the errors very slighit. IL, is a notewvorthy
fact, that the best tracings wvere frelquentiy obtained froni
the sniallest and weakzest dogs. Sirnilar observations have
been made lby Gottwald (1) on (logs, and Gerliardt (2) on
humil subjects. Gerhardt dlaims to have observed the
vemious pulse miost frequently in iveak and anoemîc girls.

Althoughi a discussion of the forni of the venous pulse
does not properly find a place in this papei', it is necessary
to allude to it briefly iii order to have namnes for the vaxi-
ous, waves whose rate of propagation wvas stuidied. Fol-
lowing, Fredericq (4), Gerhardt (2) and others, I distingruishi,
ats mnay be seen in Fig. 4, a presystolie wave, 0, a sysýlic
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wave, 1, a first and second (liastolie wvave, 2 and 3, Sucli
a typical and complete fori, however, cannot aIlvays; be,
observed, but one or more of the above mientioned wvaves
is often aibseiTh froin the tracing.

DIE IRATE 0F PROPAGATION TIIROUGII TIIE JUGULAIZ VEIN.

The results of the ineastirenints made iii the different
experimients were arranged iii tabular forni, as given

belowv, and also the rate of propagation and the pressure
iii the jugular, estiînated by the inethods described above.
The resits are set clown in order according to the velocity.

TABLE I.

Rate of Propagation of the Presystolic Wave.
(Ail ineasureinents in centiîneter.s.)

> -e

e,- C> C,&

1'70 ... 31 .... ~ 5 * k

'05 ... 15 .... 231 .... 3,2
'00 .. U 0 ... 21 .... -ï)

Average 270 .. 4*6'

In the rernziining, tables only the calculated resuits, will
be gYiven, namiely, the rate of propagation iii centiîneters
per second and the pressure in centiîneters of wvater in
the central end of the jugular vein.

TABLE II. TABLE III.

Presystolie Wave. Presystolic Wave during Dyspnoea.
v p v p

228 .. 8*5 2.57 .... 8*9
2*25 .. 9.5 254 .... 9*1
218 .. 8,8 235 .... 913
194 ... 8.5 235 ... 9.4
173 ... 8*5 231 .. 9*2
170 .. 9*0 221 ... 8*5

- - 208 .. 9*3
Average 201 .. 8*8 205 . . 9'2

Average 220 ... 9*1



Rate of Propagation of Vouons Pdse.

TABLE IV.
Systolic Wave.
v p

364 .... 5' 1
337 .... 4 ')
330 .... 5-2
291 .... 5·8
264 .... 55
259 .... 4-7
248 ... 4*2
248 .... 319
248 .... 3-5
228 .... 6-0
194 .... 4°5

Average 268 .... 4·9

TABLE VI.

First Diastolie Wave.
v p

278 .... 2'9
264 .... 2·7
257 .... 2·8
251 .... 2·9
252 .... 27
248 . 25
248 ... 2-5
241 .... 3-0
220 .... 3-2
214 ... 2-8
205 ... 2'4
198 .... 4*7
198 .... 2·7
198 .... 2·0
196 .... 2·7
193 .... 2-0
180 ... 2*0
165 .... 20

Average 223 .... 2-6

TABLE V.

Systolic Wave.
v p

161 .. . 75
147 .... 7-7
143 ... 6-8
134 .... 7·6
130 .... 7-3
115 .... 6·9

Average 138 .... 7·3

TABLE VII.
First Diastolie Wave.

V p
139 .... 6·8
130 .... 6·3
117 .... 6*3
117 .... I-5
116 .... 6°0
114 .... 6»1
108 .... 6°1
103 .... 6-0
102 .... 5*3
100 .... 4-9

99 .... 5·3
98 .... 57
98 .... 52
95 .... 5·5
93 .... 5-5
92 .... 5-5
92 .... 5-5

89 .... 4-8
86 .. . 5'
85 .... 52
85 .... 5'0

Average 103 ... 5-6

iRATE OF PROPOGATION OF TUE PULSE TIIROUGII TIIE

INFERIOR YENA CAVA.

TABLE VIII.

Presystolic Wave.

138 ... 2*4
128 .... 3-1
128 ... 3·1
122 .... 27
106 .... 2·0
92 .... 2·7
89 .... 2-7

Average 115 .... 2·7

TABLE IX.
First Diastolic Wave.

v p
117 .... 20
113 .... 22
104 .... 2 6
104 .... 1*5
93 .... 2·0
92 .... 2·6

Average 104 .... 2·1

.011



212 Ganadiab Record of Science.

TABLE X. TABLE XI.

F irst Diastolie Wave. Second Diastoli c Wave dturing
V DyBpnoea.

136 .. 65V P
127 .... 6570 2'5
120 . 6*5 69 -2*6
119 . 6*5 67 -.. 2'3
112 6*3 65 - ý-5
101 ... 7*1 61 ...- 2*0
140 ... 4b'6 63 ...- 2*0
136 42. 4*2
130 ... 4*8 I Average 66 ...- 2*3
124 ... 4-8
114 .. 4*5
112 ... 32f
110 . 2-9 >»

101 ... 289
101 ... 2*

Average 118 4*8

Ini the fo1lowii'g table the averagre rates and pressures
from the preceding tables are brouglit together:-

TA&BLE XII.
Average Average

Table. velocity. p)ressure. Wave.
I. 270 ... 4'6 .. Presystolic
I11 .. 201 ... 88 ..

111. 230 ... 91 c

IV. 268 .... .. Systolic >Jugular vein.V. 138 3I
VI. 223 ... 2 6 ... I. Diastoio

vil. 103 ... 5*6... 6
VIII. 115 ... 2'7 .. Peyt Hi

lx. 104 2 i1 . I.Diastýoliie LThrough inferior vena
X. 11', 4'8 ... 6 cava to fernoral.

XI.....66 23 .... Il. Diastolic -

The resuits of the investigation nîay be summarized as
follows:

1. The changes in the pressure of blood. within the right
auricle and great veius are propagated through the larger
veins of the trunk and extrenîities, causing a venous pulse.

2. The rate of propagation of this venous pulse varies
between one and three ineters per second in round nurn-
bers. This is much slower than the rate of propagation of
the arterial pulse, which is to be explained by the lower
pressure within the veins, aîîd the differences iii the walls
of the two kinds of vessels.
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3. A direct proportiont between rate of propagation and
pressuie within the extertial jugular vein coubH fot be
demc îstrated.

4. Some of the waves, especially the presystolie and the
systolie, travel faster thati others.

LITERkTURE:

(1) Gottwald, PflUger's Archiv., Vol. 2u, p. 1.
(2) Gerhardt, Archiv. f. exper. Pathologie, Vol. 34, p. 402.
(3) Friedreich, Deutnches Arcli. f. klin. Mu,., Vol. 1, p. 241.
(4) Frédéricq, TravEbux du lab. de Léon Frédéricq, Vol.'3, p, 85.

A FoiiEST FIRE AT ST. JOIIN ABOUT 2000 YEARS AGO.

By G. F. «iATrHEW, LL. D., F.R.S.C.

The opening Up of a bogr deposit near St. Johin ba,,s
revealed somie interestincg iniformation about the physical
history of the region around the Bay of Fun&dy in past
ages, both anitecedent to and contetnporaneous with the
presenice of matn on its shores. Not the least notable is
the discovery that St. Johin wvas swept by a forest fire
about the beginning, of the Christian eî'a.

Amongr the objeets found in titis peat bogr are charred
twigs, and flakes of wood also charred, that have been
foutid at several points at a detinite depth in the bog..
These objeets are scattered over the surface of a certain
la1yer of the bogr, where they are buried among unburiîed
twigs, leaves of grass and other vegetable remaîns ini a
partly decayed condition, but so ]ittle changed that their
browiî color contrasts strongly with the jet'black of the
burned twigys.

From the way in which these, lighit charred fragmnents
are buried amnong, the unburned material iÉ is inferred that
they were blown in upon the bog fromn the surrounding
hlis. These his being, much drier than the bog,. would
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be liable to be sw'ept by forest fires, wvhile the wvater-soakzed
bogt would preserve the trees whîich Nvere growvinIg on it as
well as the scorched fragments resting upon its surface.
Th'le antisel)tic properties of the peat Nvouild hielp to
preserve the charred fragmients as wve11 as the reinains of
the vegetation inito wvhicli tlîey lîad fallen, auid tuis bring
themn (lown to our tinie coinlaratively unchangcd.

Tiiese burnt twigs are in a layer about two feet belowv
the present surface of Uhc bog. On this layer they are
I)leiltiftil, but scattered exainples are found about lialf an
inch or an inch lowver down. If we allow for the possi-
bility of animals traversing Uhc bog, we shahl understand
that it woul(1 be possible for soine of the fragiiients of
chuarcoal. to be foý'ced a short wvay into the yielding inoss
of its surface by their feet, and thus these fragmients that
are more (leephy buried mnay have originally belonged to
the one priuncipal layer.

We have found this charcoal layer at the three points
in the bog, where sections of the bog deposit were takzen,
and ahvays at about thc saine distance froin Uhe surfiace.

In 1880 and 1881 Uie author iîîvestig)ated the fresh
wvater deposits of Lawv1or's Lake, ini UiT1orry~burn valley,
five miles N.E. of St. Johin ; aiid incîdlenltally in connection
therewith, exainined two dry basins iii the sainîe valley,
one at the east andi "est enmds of the lakze. Ini the latter
basin Uhc section of the liecent lel)osit showved fragmnents,
of charcoal at a deptli of twvo feet and a hmaif. That tmis
chiarcoal layer mnay have been cotemnporary wvith that at
the liockwvood bog seînis probable> miot-vi thstandi ng thmat
it is buried to a g-reater depth, for thiroughrl the Torrybumi
basin nuis a sirnalt brook wvhich, although connected origi-
nalhy witi Laxvlor's Lakze by an undi(erg(roundi( passage
througlh liniestone rock, xnay be considered to have carried
nmore sedîment than coulh corne Vo the 1-'toclzwood boctc
w'hich lies ini the col of a smnali. valley, froin wvhich thie
wvater flows in two directions; the Rockwood deposit at
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this stage (tvo feet belowv the surface) wvas a putrely vege-
table deposit.

Froin the fact that both at Torryburn and Rock wood
there is a charcoal (lepOSit at abouit the saine horizon ili
the .Recent deposits, it appears reasonable to infer that
they hadff probably a coinînoît origrin, and that this wvas a
forest lire, wvhiclî exteiided over au area of ab least sonie
iniles iii the viciiiity of St. John. he question arises-if
tlîeée was suchl a lire at the tinie indicated, howv was it set ?

IL lias been suggyçested Quat such lires arise froni thle hieat
developed by a lightning stroke. But wvlile buildings are
often destroycd ini this wvay, it wvould seern that growing
trees, which are often struck, se!domi takze fire. Thlis inay
be attributed to the daînpness of the trunk and foliage,
wvhich rapidly conduets the electricity away ; anîd then if

a ire sliotld origînate froin this cause, it stands1 a good
chance of beinag extingtiislied by the raiui which iusually
accomnpanes a thunider storni.

If have seui it stated that ini the South of France forest,
lires have beei kuxown to originate frorn the drops of bal-
sam wvhichi exuide froi puxe trees, these drops foriiiig
natural lenses wvhiclx couicentrate the rays of the sun and
lead to ignition of the wvood througli the resinous, vapors,
that escape-the balsain or gumii.

IL appears to the writer that neither of these causes
lias becît active ini this regýioniiin liecent Geolog'ical. hine
ini settincg lire to forcess. For wve have in tie liockwood
bog, a record of the physical events of this kiiud for a
perio(l reacliing back; for, froin 6000 to 9000 years. The
Rockwvood deposit has beeui carefully exauiinied inîch by
inch, anîd layer by laver, froixi the siummiiit to the 'bottoni,
and this ini three diflèerent p)la-ces, but no charcoal frag-
nents have been met with, except at the ouie level of two
feet- below the surface. If the ire hiad beenl due to phiysi-
cal causes thiere is good reason to think thiat such fires
wvould have recurred at intervals, froni the time that the
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country wvas flrst forest-clad, after the Clian-Alain Period,
uintil now> but, as wve have remarked, oiily the oIIC layer
of scorchied twigs and flakes of wvoo(l is kniiown, and that at
a period about two thousand years h)ackç.

Another possible source of suchi a fire is the agency of
mnan. It is claiied by sorne archoeologists that the earli-
est mn on this continent were unacquainted withi the use
of fire. To mnen of this race wve wvil1 not ascribe the cala-
niity whichi devastated the ileighibor-hood of St. Jolii1 1 ; but
men wliho knew not of fire were followed by those wvho did
know, and the carelessniess of suchi a people seeins sufficient
cause for the plienomenoît in the 11ockwvood bog. WTe
know the cý-re which the savage exercises to prevent the
spread of fire iîn bis camping ground; lie knowvs the
destruction of amie animiais that wvou1d accompany the
swveep of a forcst conflagration, whichi for the sake of imii-
self and bis tribe is to be av'oided. Tlie savý,age also is in
constant fear of bis humnan eneinies, and tbe sinoke of his
caînp-ire îigbylt reveal bis presence to a prowling adver-
sary; hience lie makes bis canip-tire as smiall as possible,
and hovers over it. The fire hie mnakes is thus also easily
extingruislied. The first tîsers of tire, bowever, whio entered
the Acadian forests inay not have leariied or feit the need
of tliese precautions, and thus hiave carelessly allowed a
tire to spread. Fromn thiese various considerations we inifer
the pr-obability thiat the forest tire recorded ini tule li1ock-
wood bog wvas due to the agency of mani.

Is it possible to fix withiin a reasoîîable liiînit the tiine
whieî tbis event occurred ?

Only those whio hiave sectioned and exaniîîied the trees
and shrubs whlîi grow on the niargin of wlîat tie 1)anes
caîl a Skovmose or Forest Bogr eau have any conception of
the exceedingly slowv rate at wvbich trees grow iin sucb
situations. In the first place, their moots are constantly
buried in the cool, dam i noss, aud the wvhole plant is con-
stantly batlied iin the inoist and chilled air thiat covers thc
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b og. But f urther, it is impossible for the roots of snch
trees to reach a magazine of inierai suistenance, sticll as
the grotind affords, but as a recom pense they spread ont
their long- siender roots to a surprising dlistance over the
surface of the bogr ln search of Îood. The *juices of the
bog, afford them littie or no lime and potash, the roots can
not pass through1 the water-soaked subsoil, and so they are
literally starved. Spruce trees (Abics nigra) that are no
better than littie shrubs iii sucb situations, wvill show by
the rings of growth thiat they are 30 or 40 years 01(1. A
Dgrowth for the saie number of years would have enabled
their brethren on the tipland ta reach the size of stalwart
trees.

Cedlar trees (Tlbîj« occidentalis) also have been dwarfed
in the saie wvay, buit flot to the saine extent, as some of
themn lave finally struggled np to considerable dimensions.
Onie suchi tree, the tenacity of whose roots had been weak-
ened by the drang of the botde to the operations of
the park commissioners of Rock wood Park, hiad fallen
across the canal they made. The overturning of the tree
showed jnst how far the roots descended into the bog, and
it wvas to a (lepthi no greater than six inches; the boli of
the tree had sunk deeper than this, owing to the weighit
of its trunk, but the lowest layer of roots stàrted out at
this level to radiate throngrh the mnoss of the bog. At the
tinie the tree fell the lower tier of roots had perishied
(probably many years before), and the 111e of the tree wvas
sust.ained by an upper tier of roots that spread ont about
three luches froin tlue surface of the bog. Many of the
roots of even this second tier liad perishied, for the tree
had long passed its prime.

Onie of the park commnissioners wuas ldnd enoughi to
have the tree sawved as near to the base as the heart wvood
rcznained, and thus exposed the annual layers of grotvth.
On counting these layers it wvas found that the tiee, haci
attained the age of four hundred yeatrs. Moss grrew np

217



28Ca-n culian. Record of Scieiice.

arouifd the base of the tree, audf regular Liyers of peat
Iloss and foi-est vegetatioïî hadff accumîulated abov'c the
roots duriuig the long peiiotl of its grow'tli:

1)uriîîg tlîis period of four hiîn<lred years it wvoild
appear thiat the bog ad le( offly six juchies to its depth.
As far (towv is the charcoal layer there is no great diHélr-
ence iii the naiture of the bog deposit soînetiîues an extra
anîlouuit of forest nîould shows that, the trees whichi g)rewv
alongr the bor(lers of the bog were able to throw out colo-
njies muito the open splhagnous area; at othiers a returui of
amoister cliiniate reversed the condfitions, and the bogy

eiicroachied oui tue foi-est; but, assuiiing thiat the growth
wvas comnparati vei u ii iforiii, twelve hutndred years would
liave elal)sed froin the tinie wvlien th Uc harcoal layer wvas
deposited miail thc seed of this cedai, sprouted ini the nioss
of the bog.

But iin estimatig the iage of the charcoal layer, othier
factors are to be considered ; one of these is the condensa-
tion of the peat in tic lower laycrs by thc weighit of the
,supleriiietnnîbenit miass of Nregetable inatter. To test this, a
samnple of Mie peait above the roots- of the cedar tree wvas
weighie( and conpared witli that, of tie peat a foot dowvn
froin the surfaice ; the latter wvas foinid to lic a third hiea-
vier, showing a con siderable, condensation of the miass ; *at,
a lowver level the wvighIt Nv'as stili greater. Allowving for
the reduction of bulkz froin this cause ini Uhc lowe, hayers,
1 tiikl it iiuay bc assiiined tliat 2,000 yeiirs, have elal)sed
silice thc charcoal layer wvas deposited, and tiierefore, since
Mie occurrence of thc foi-est coiigriýýation of wvhich it is a
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TuE iRocKý FORM.NATION-ý OF TIE BE.RMýUD)AS.

A fev prelizniiiazy reiarks concerning the Berniudas
gl( eî illy inay bc of ito terest, and wiIl assist iii nîiakýing te
special subject before us more clearly uniderstood.

T1he Berinudas are a cluister of islattds about 350 iii

iiumiber, many beingr, however, iinere rocks, situated in the
Atiantici Oceail iii Lat. 32' 20' N. and Long(. 74' 50' W., or,
to describe thecir position in other words, a straigbit liino
700 tmiles logo,) drawn alniost (lie southi front Halifax,
wvoulO pass throughi thei, wvhiIe another due west, about
600 miles iii length, would alnîost strike Charleston ini

'South carolilit.
The islauds lie to the south of a coral reef or, atoll about

24 miles ini length by 1f2 iii breadt1h, of wvhich the part
above wvater is the soittiierui fritige or edge, conitaining ini

a.11 oilly about 19 square miles of land, and said. to be,
wvith the exception of St. Heclena, the miost isolated body
of land on the globe.

T1hey fonm the only coral reef iii the Central Atlantic,
and alitost the offly instance in whichi living, reef-biiildiing
cotai is foiltnd s0 far to thte liorth,ý the conditions beingc,
lîowever, favorable to it, owiug to the teînperature of the
wvater being raised by the G~ulf streaii.

The surface of the islauds presents a succession of lov,
rolling Itilis, Nvith valleys betweeii themi, ald scarcely any
level g.round, the highest point being Gibb's 1Hill, on whichi
the ligltit-liotise is situated, 136.9 feet above sea level. The
soil, of a r-ed-lbrowîî color, is only a, few juches deep, but
very fertile.

T1he islanids are altogetier of coral formation, wvhichi is
fouiid lit variouis stages, fronit the sand thrown up by the
xvaves to thie stalagmite whicli utarks the floor of some
anicient cave front wvhicl te roof and wzvails, wvith thte liill
iii wlîich it was fornied, hav'e been s\vept awayi.
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The process by wvhich. the final stage, if it mnay be SQ
called, is reached, is flot only of great interest in itself, but
particularly so because it is niow, as it lias doubtless been
throighiout the whole history of the islands, gYoing( on, and
can be studied in all stages of progress.

The bcgrinniing of this process inust be soughit for iii the
reefs which surrouind the islands, and protect themt fromn
the dlirect force of the sea. Ont on the reefs, wlîere
the coral is living and grrowiing, fragmciients are constantly
broken off and throwvî in towards the shore by the vio-
lence of the surf, to be by the sanie means gradually
ground up into a, fine sand, whîchi is eventually -%vaslied up
to forin a beach, wvide stretches of which are exposed at
low water.

Froin this point the evolution of the rock formation
iiay be said to begrin. The sand is blown mnlaIi( by the
xvind, forming great ridges, whlîi have the appearance of
enormous sliow(lrifts. The principal " sand-glacier " where
this is uîow to be seen is at Elbow Bay, on the soutli shore,
whiere the saîîd hias drifLed far inland to great depths,
completely filîng up valleys, axîd even overwlîeliiiing
bouses in its progress. The -%vhole of the land bias been
forîned iii the sanie niannier, as in sonie of the quarries a,
stratum of the red surface soul is sonietimes seen under 30
or 40 fect of more recent rock, fornied by the sand drifting
over the land surface, and then becoming consolidated.

Thie first stage in the formation of the land is thus
reacbied, Mien the sand lias been piled up into a bill, whichi
continues to growv uîîtil it bas perhaps a-,sumed a formi,
wvhich prevents it froin continuing, to drif t in the same
directionî.

Whien uhis stage lias been reached, the surface soon
becomes covered witlî vegetatioiî, and the process towards.
tue r.ext stage begins. The saîîd by its own wveight
becomes more compact, especially where the drif t is of
great deptli, and tlîrouglî the action of the ram ,%vater per-

220



Pie Boclo Pormation~ of the Bermudas. 22

colating throughi it, the saîxdbank gradually changes first
into the material showvn in the specimden marked No. 1 iii
the Miiseumn, aid iii the course of time into the liard crys-
talline fori marked No. 2, wvhicli is siniply a later, or more
advanced form, of the rock under the samie process, butý
appeatring, more partictilarly whiere the pressure bias been
gyreatest.

The other specimiens, Nos. 3 and 4, are the resuit, of a
different action. In niany cases, throughi certain parts of
the sand hili being more soluble or less compact thaii
others, cavities are openied, whicli are enlarged ini various
ways until caverns are formed, iii whiclh the water, perco-
lating throughi the roof, formis stalactites and stalagmites,
in the manner conîmon to ail limîestone formations, but in
the Beri-uda uaves Nvith great ra-pidity, owing to, the
soluble nature of the rocks. For the sanie reason, wvhole
hills have in some cases been swept away 1, erosion, or
more properly, by the softer parts of the roc.-, becoming
dîsintegrated, and iii somne cases apparently dissoàved by
the action of the elemnents, leaving iii places sharp pin-
nacles, composed of the harder parts of the rock, standing,
and iii others, the floors of caves covered with stalagmite.
The specimen No. 3 wvas, in fact, taken from sucli a cave
floor on Ireland Island, near the dockyard, and No. 4 from
one of these pinîmacles, whichi seeni to become cemiented
together inito a quasi-stalactite, and Mien, when the softer
parts disintegrate, it is further hardened by weathering.

This in brief is the process by whicli the coral rock: is
formned, which throughout the islands is everywhere the
saine.

This rock is of the greatest valiîe to the people, particu-
larly iii view of the fact that, wood is flot available for
building purposes, owing to its scarcity. The rock, wheni
in Situ, is softl and easily cut into any shape withi ordinary
tools. Whien a quantity of the material is required for
any purpose, the soil is removed from a hiliside, a large

16
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block cnt out of it, wvhicli is then sawn inito the desireci
size and shape, and the l)jeces ple( Up until they. become
hardeiied, which 'soon occurs when exposed, to the action
of the suni andl the atiospiiere.

The blockcs and slabs thus obtained forin an excellent
building niaterial, wvhich is fardier l)1otected by a white-
wash, mnade frorn a very strong limie, obùaincd froni the
samne rock as theý buildingy myaterial iLseif. The islands
have excellent roads, which are for the niost part cut
throughl the his so as to leave no gradients, Cand the sur-
face of whiich becoinies as liard and smooth as ordinary
asphalt.

There arc no freshwvater streanis or wells in the Bermu-
das, and the water;supply is obtained altogether from the
rains. Every one who erects a dwvelling is obliged by law
to provide a tank or cistern of a certain caparity, propor-
tioiiate to the dwellhng, the cistern beingr frequently buit
iii the excavation froîn which the niaterial for the house
wvas taken, which only required a covering of cernent to,
makze it wvater-tiglit.

As is frequently the case xith coral islands, the Bermu.-
das are steadily sinking, possibly on accouint of the weighit
of new mnaterial as it is added to thein, and this would
seeni to have been the case throughout their whole exist-:
ence.

The coral insect, appears to l)e incapable of existing in
more than 30, or at miost 50 fathoins of water, but even
close to the reefs depths of frorn 12,000 to 15,000 feet are
found. Froin this it would appear that the base of the
Bermnudas wvas a grreat elevatioxi, possibly of volcanic origsin,
on which the coral insects found a suitable formation to
build the reefs from which the islands wvere forrned, and
if the Atlantic were drainied it would hiave the appearauce
of a huge mnountain froni _4 to 3 miles in hieighit, rising
ýroin ail alniost level plain.

As the buildi ng progressed, the mountain continned to,
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sink,- so that what wvas once dry land is now far beneath
the waves. This wvas shown by the discovery during the
excavations at lrelaiid Island for the floating dock, of
trunks of large cedar trees at consîderable deptlis below
the present sea bottom, and in dredgring the channel lead-
ing into Hamilton Harbor the roof of a cave filled with
stalactites wvas broken throughi, which proves that the place
where it wvas found must have beeîî dry land. irunks of
cedar are also, found ont in the reefs surrounding, the
islands, whichi are nowv altogether stubinei-ged-l.

No informationi, su far' as I have been able to ascertain,
exists as to the depthi of the coral formation. A few years
ago an attenpt~ was made by an English scientifie society
to o1)tain sucli information by ineans of a diamond drill in
the Island of Funafuti, iii the Southern Pacifie, but the
experinient failed, owing to the sand fillincg the bore. ht
wvas then proposed to inake the experiznent in the B3ermu-
das, but this as yet does flot appear t>o have been done. ht
would, howvever, be a matter of grreat interest, and might
prove of îmclî value in determiniiii-'< the age «~ this recent
formation, as well as settie soine other questions, if such a
projeet were carried ont.

NOTE ON THE GLACIATION 0F IMOUN-,T ORFORD, P.Q.
By PRINCIPAL D.REssER, St. Francis College, Richiniond, 1>.Q.

In the recent and very interesting "Rieport on the
Surface Geologry and Auriferous Deposits of South-eastern
Quebec," by Mr. R. Chialm-ers (Animal R~eport Geological
Survey of Canad-a, Volume X., Newv Series, Part J), it is
stated that no evidences of glaciaition wvere observed. near
the sumnîit of Mount Orford. The extreme height of
glacial action, fromn which the thickness of the greater
Laurentide gliacier is calculated, is thougrht, to have been
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1800 feet. Above this the inountain is said to have stood
as ta minatakz" oil island within the glacier to ýa hieiglit of
at least 1000 feet.

From thiese conclusions it is evident that the observa-
tions on whichi they are based did not include that, domne-
shaped part of the suminit of the niountain, which is
apparently its highiest, point. This, whichi is separated
from the highiest of the bare and exposed peaks along the
front, or southerni face of the mountain, by a deep ravine,
shows rnost undoubted evidence of gylaciation. Here, near
the point whiere a flagystaff bias stood for the past few
years, the rockz, a fine-gYrained and inuchi-altered diabase,
is distinctly striated, and the whole eminence lias a grener-
erally snioothed andt rounded appearance.

IFragments of clay-slate and pebbles of other rock
foreigul to the nioutain occur here, and boulders of ser-
pentine, evidently froin the wvestern base of the mountaîn,
are to be seen in other places near by. The rock appears
to have suffered less froin atmnospheric erosion tlian at points
of about eq.uial heighlt a few hundred yards to the south,
frorn wvhîch it secis reasonable to infer that it lias here
been protectedl by a thini niantle of drift, of which. the
transported rock fragments mientioned above are remunants,
wvhich have not been remnove(l by sunimer rains or forest
fires.

The direction of the glacial strioe, as mneasured at the
flagstaff by Mr. A. H. I-oneyinan,of Kn.iowvlton, Que., and the
writer, was found to be S. -95' E., niagnetie, wv1ich fairly.
accords with thie directions given by Mr. Chalmers for
stroe caused by tAie greater Laurentide 'glacier at the foot
of the mountain. These range from S. 250 E. to S. 530 E.
on the true mieridian.

iReasoninc, frorn this limit of the hieightu reached by the
ice-sheet, viz., 1800 feet, Mr. Chaliniers shows that if it
passed over the range of hilîs aiong the United States
boundary line, some 2000 feet in heiglit, as was probably

224



OiL thte Ifeight of Orford AIoit-niain. 22

the case, that those his inust have stood relatively lower
than at present. This hypothesis, is tiien applied to, the
explanation of certain highi level terraces iiear the inter-
national bouiidary hune, and the deforînation of gravel beds
arouind Lake Memphreinagrog an d along the Coaticook and
Salmon rivers. But ini viewv of the evidences of ice action
at a inuch greater altitude than 1800 feet, the Ixypothesis
înay be no longer needed. And as Motint Orford is the
highiest point iinentioned ini Uie area under discussion, it
is, therefore, apparent that the maximum elevation reachied
by the ice of this region ini glacial timies lias flot yet been
ascertained, and is not likely to be froin evidence obtain-
able iii the Eastern Townislips.

ON TIIE HEIGIIT 0F ORFORD MOUNTAIN.

N. N. EvÂ&Ns and 0. B. LERtoy.

A good deal of interest is attachied to, Uie heiglit of
Orford Mounitain, flot only because its peak: is frequently
asceaded by excursionists to view the inagnificetit pano-
rainta of lake and river, niotntain aud valley spread out
before thiem wvhen stýandingo uipon its siuinit, but also
because, certain geologrical theories involvinc, a more or
less accurate knowledge of Uic elevation are under discus-
sion at the present time; and Ulic varjous figures given for
Uic hieiglit vary so0 widely as to, be quite unireliable.

The recent excursion of the Natural History Society of
Montreal to, Orford offering a very favorableà opportunity
for a baronietric deterination of its hieighit, the writers
miade careful observations upon that, occasion; and as
munch interest ini the result wvas expressed by many mcm-
bers of the Society, it wvas Ltought advisable to publishi
the figures thus obtained, as offeriing probably the most
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correct of the inany wi(ely-(ivergeut, nunîibers griven ini
this connectioni.

With respect to the deterînination of altitudes by ineanis
of the baroîneter, a few words nay not be out of place,
and the followig, froni Joliison's Theory ani 1'ractice of
Surveyingr (Ed. 1887, p. 128), inay be quoted:

"Lt (the aneroid baroîneter) hias a vernier attachnient,
and is rea(l with ai iinagnifying-gPlass to singrle feet of eleva-
tion. IL rnust flot be supposed, however, that elevatioiis
can be (leterilineci with aniytliiing likze this degree of accu-
racy by arîy kind of baromneter. The baronieter siznply
indicates the pressure at the griveil tiine and place, but for
the sanie place the pressure varies greatly from various,
causes. Ail baronietrie changes, therefore, cannot be
attributed to a change in elevaioîi, wlien the baroîneter is
carried about froni place to place.

IlIf two barorneters are used simultaneously, whichi have
been duly coînpared with eachi other, one at a fixed point
of known elevation and the other carried about f romn point
to point in the saine locality, as on a reconinoissance, then
the two sets of readiigs wviIl give very close approxinlat-
Lionis to the (lifferelices ini elevationi. If the difference of
elevation between distant points is desired, then long.
series of readings should be taken to elînîinate local
changes of pressure. The aneroid barorneter is better
adapted to surveys than the mercuirial, since it inay be
transported and handled with greater ease and less danger.
Lt is not so absolu te a test of pressure, however, ami is
only used by exploring and reconnoissance parties. For
fixed stations, the niercurial barometer is to be preferred."

The observations on the trip were made with twvo ane-
roid barorneters, one manufactured by Cary, of London,
and the otler by Usteri-Ileinacher, of Zârich. The
instrunments were carefully cornpared with the stan(dard
mercurial barorneter in the Observatory at McGilI College,
where readings were inade throughiout the day, and these

226



07b lte Hciýqht of Oîford ilfoittaiin. 27

readings, redticed, to seft-leve1, furnishied the corrections
necessary to elimnate baroinetric changes due to varyingç
weather conditions. Observations of temperature were
inade siniultaneously with the barornetric observations,
and these turnislied further corrections ini the calculatioii
of Lbie resuits.

The elevations above sea-level thuts obtrined werc as
follovs

station. Cary. Ust. -Rein.

Windsor Station ........ 130 feet. 127 feet.
Orford Sidingc.... 9299 et 934 et

Summnit of mnountain.. 2 2642 «" 2683 e

The agreement between the results is quite as close as
could be expected, but it would be of inuich value could a
series of sucli observations be obtained, as the mean of a.
large number of resuits naturally carnies more conviction
with it than. that deduced *froni only two. However, it
may be considered certain that the hieighit of Orford
Mountain is, iii round numbers, two thousanid six hunclred
and fifty feet above the level of the sea.

It might be of iiitere-t to add that upon a clear day
Montreal Mouintain is visible from Orford, as wvas the case
uipon Élie occasion of the excursion above mientioned, and
conversely, under favorable conditions, Orford is visible
from Montreal Mounitain, being seen above and bcyond
the middle of the Shefford Mounitain group. This group,
as viewed froin Montreal, con'sists of a long ridge towards
the observer's left, rising towards the righlt into two
rounded bosses; Orford is seen over the ridgre.

McGILL COLLEGE, J une, 1900.
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OLDHLAM IA.

By G. F. MATTiEw, LL.D., F.R.S.C.

Fig. 1. Fascicle of Oldhiainia inag. 1'Cambrian, Div. 1 b,
Catoiis Island, N.B. Canada.

About twelve years ago (1888) the wvriter coflected from
the Cambrian rockzs:of the St. Johin Group a fossil which
lie thouglit to be a fascicle of Oldharnia.

The object was not described at the time, because lie

had hiopes that in later explorations lie miit mneet with

better examples, or others thiat1 wvould throwv a better liglit

on the structural detçails of the fossil. This expectation

was flot realized, and therefore it seerns desirable to put

on record the description of this object, hopinug that others

may be able to supplement the information here given.

Oldhiaria is an interestingt forra, of whichi the first

examples were found in the Wickzlow Mountains in Ire-

land, andl were described by Edwar-.d Forbes. At first and

f or a iiumiber of years it wvas regarded as a characteristic
fossil of the Lowvest Cambrian, but later discoveries have
gYiven a wider range to the grenus.

R~obert Etheridge, Jr., says that Forbes regardcd these

f oris as probably belonging to the Polyzoa or Hydrozoa;

but Mr. Busk, a igclli authority on the Polyzoa, did not

recognlize theai as of that class, and suggested that they

iighit be corallines after the type of Acetabulifera. lRev.
Mr. Berkly also suggcested this seawveed as a probable ally,

because the structure, thougli jointed, showed no trace of

(Iefinite celis stich as Bryozoa (or Polyzoa) and Hydrozoa
have.
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Prof. H. A. Nicholson in his Paoeontology classes 01(1-
har-nia withi the Hydrozoa, but statcd that its nature wvas
uncertain.

This fossil occurs in the finer layers of the green and
purpie grits of Lower Cambriani age at Bray Head iii
Irelanid, where the fronds are iii great abundance, rnatted
together and spread over the surface of the finer layers.
The species which occur here are O. antiqua and O. r-adiata.
Thioughi Goeppert refers thei to different grenera, some
later observers thinkz they are ail of the one species, but iii
diflèrent attitudes of pi'eservation. Radiata appears to be
the form first described, and so would be the type of the
genus. The forni figuired by Nicholson (af Ver Salter) as
O. antiqua is not of the saine type as that whichi Zittél
figures under the saine name. They appear to belong to
different species, and perhaps Nicholson's figure represents
the type r-adiata.

Mr. Etheridge says that " Oldlia.mia mist have had a
calcarcozts 02r semi-jcaicareous strutctre to hlave been prescrved
«t ail," and whien one notices how deeply the mould of
this fossil is indented on the surface of the siate, this dlaim
seems wvell founded. Mr. Etheridgre also remiarks of
Goeppert 11,that hie does not seern to have perceived. that
the liard filament imust needs liave been connected by a
membrane, noV quite destroyed, and that the frond must
hiave been sufficiently bard Vo imipress the sandy deposit
iii whichi they are inmbedded." We (R. Btheridge) place
these singular organisis provisioiîally in the class
Hydrozoa, believing thein to have close affini ies wiLli the
Serttulariid-,e, and belong to that group rather than the
calcareous, corallines. Hie also adds that O. antiqua is
rarer than the other, but Prof. Nicholson says thiat O.
«ittiqua is the comioner species.

Thiere seemns to be considerable uncertainty still as Vo
the exact horizon in the Camnbrian at whiclh the original
Oldhaiai,. was found. At first the fossil wvas, referrcd to.
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the Iowest Caînbrian, aýs the siates and agrits of B3ray Head
were correlated wv1th the LIaniberis siates on . the opposite
side of Sýt. Georgye's Channel. But there is reaHly njo abso-
lute ev'idence fixing, the age of thiese gi-its, as the oldest
fossiliferous horizon iii this district, with deterininable
trilobites, is Ordovician.

On the continent of Europe Oldhaïnfia lias been found
in Camubrian beds froin the Trimadoe dowvnwa,,rd. IProf.
C. Malaise hias found it i the siates of the iniddle division
of the Canîbrian of Belgiuîîii aud also at the base of the
upper division (Salinien>, wvhichi contains the iDictyonema,
zone, hie lias found reinains singularly ]ike this fossil.
Prof. Jules Bergeron~, who lias studied the Cambriani systemi
in the south of France, foind Oldhamiia in the upper part
of the " Oleinus Stibstagil." It nma therefore be looked
for in any part of the Cambrian froin. the base to the
Dictyoneina zone.

Dr. Chas. Bari-ois hias noted the existence of the genus
Oldhianiia iii the Cambrian rocks of the.Pyrenees, but his
species (O. .lovlaquci) differs fromi O. antiqnoe by its
greater size, by the frond not being jointed appendages,
and by the mode of insertion of the appendages, which are
flot branched. He says that the appendages or leaves-
were rigrid (as witli other species of the genus). He con-
siders that the nearest analogy of this form is withi certain
seawveeds of the family Dasycladeoe, such as Acrogenia of
the Devonian aîîd Acetabulifera of the Eocene.

Barrois says that Oldlîamia is related to several sinall
fornis of Chondrites that appear iii the earlier geological
epochis, and are characterized by a froxîd, erect, divided
inito rounded branches more or Iess numerous, of wvhich
the substance wvas probably stiff, aîid of a cartilagenous or
grelatinous nature. Such are several paloeozoic, Chiondrites
described by Goeppert, the Clwidriti.s fabcllaris of Saporta
of the Upper Lias, and others. The regular branching of
the stemis and the fan-like arrangement of the appendages
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forbids us, he says, front cornparing this fossil xvithi the
tracks of wvorms.

Froni the above cited authorities it is cicar that there
is a wide difiference of opinion as to the affinities of Old-
hainia, for while the rn-ajority of the Englishi pal.-eontolo-
gists incline to place it with the Hydrozoa, the Germian
and French writers suppose the genus to beloncg to the
Alg1e

The following brief description is ail thit can be said
about the St. Johni Group forrns:

OLDHAMIA SP.

A-detached fascicle, having about eleven visible spread-
ing appendages, of which. the outer are horizontal and the
others set at a more and more acite angle until the mniddle
ones are vertical. Several of the appendages are branched,
with branches standing, at a wide angle; the appendages
wvere thicki and rigid, sub-lanceolate in forni and obtusely
pointed; some appendages are ivider than others; they
spring from a comnion base. which is sornewhat nodose.

The fossil is in the condition of a mould iii fine argilla-
ceous sandstone; as t'le rock shows no clear marks of
stratification, iL is flot known whiether the fossil wvas in a
vertical or horizontal position.

It woul(I seern froin the quotations in the earl'er part
of this article that xvhile the writers who have describeci
species of Oldhamia agree, in ascribing, to it a frond with
rigid leaves or appendages, there is a great diversity of
opinion as to the substance of which the frond or stemt
and branches was composed. In the case of the Acadian
species, howvever, there is 110 trace of the original substanuce,
thoughi the inould is wvell filled out; it seemis most prob-
atble, therefore, that the frond wvas c-alcareous. Shelîs of
Obolus (Botsfordîa) in the sanie layers of sandstone pre-
serve in most cases the greater part of their ealcareo-
eorneous shelis, and their dark color.

Oldhamia. 2 là 1
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Size.-This fascicle is about 7 min. long (icuigthe
nodular base) aînd 15 in. iii widtli. Thie single append-
actes are about 5 mmn. longa.

Horizon and Localiy.-Jn olive-gray argillaceous sand-
stones of Division 1, Band b, at Caton's Island, King's
Counity, New Brunswick, Canada, in company with
-Botsfordia pichera. Rare.

PROGRESS 0F GEOLOGICAL WORK IN CANADA

;DURING 1899.

]3y H. M. Amiî, M.A., D.Sc., F.G.S.,

of the Geological Survey of Canada.

INTRODUCTORY NOTE.

Thie following synopsis of geological. work in Canada for
the year 1899 hias been prepared withi a view of furnishing
students of geology in Canada withi as complete a list of
the writingçs of those ezmgaged i geological wvork as pos-
sible. It comprises, besides geeal geoicl ri s
bearinîg uponl questions of stratigraphiy, and nomenclature,
the tities of papers uipon other branches of geological. worlz.
Thiese include wvritings on pa,.lieonitologcy, on ninlg and(
kindred subjeets. It is one of the difficulties against
wvhichi geologists iii a young country like Caniada hâve to
contend, naiely, thiat thiere is practically no comiplete bib-
liogyraphy of Canadian geology available. For a nunîber
of years past the wvriter lias attenipted to brina together
in the formn of a card catalogrue the wvritings conicerning,
Canadian geology, publishied bothi i Canada and elsewhierc.
'lie wvill be under extremie obligations to the contributors
of thiat science whlo will kindly forward humun such tithes of
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geological writings as are likely to be of value in compiling
a catalogue of Canadian gleological workçs.

The present list contains one hundred and nine separate
titles of papers bearing on the geology of Canada for 1899.,
includinig one or two records for previous years hitherto
unnoticed. It has been prepared in the hope that it mnay
serve to fill a wvant iii the direction of bibliographie refer-
ences, without whichi it is practically impossible to be in
touch with or know what is going on in the scientific world
about us.

ADAMS, FRANK D.
Review of " Report on the Geology and Natural Resources,

on the area included in the Nipissing and Temiscaining
map sheet, comprising portions of the District of
Nipissing, Ontario, and of the County of Pontiac,
Quebec."

Journal of Geology, Vol. 7, No. 7, pp. 713-717, Oct.-Nov.,.
1899. Chicago.

ADAMS, FRANK~ D.
Sir William Dawson (Biographical Sketch of).
(Science, n.s., Vol. 10, pp. 905-910, Dec. 22, 1899), N.Y.

(with portrait). Also in " MeGili Outlook," Montreal,
for Dec., 1899.

ADAIMS, FRANK~ D.
Studies in the Geology of the Vicinity of Montreal, which

miglit be undertaken by ]nembers of the Natural History
Society.

Can. Rec. Sci., Vol. 8, No. 2, pp. 65-70. July, 1899 (i ssued
Dec. 30th, 1899), Montreal, Que.

ADAMS, FRANK D., and BARLOW, A. E
(Report of Geological Work of, in Central Ontario)
Sum. Rep. Geol. Surv. Dept. for the year 1898, pp. 106-111,

1899. Govt. Printing Bureau, Ottawa.

AMI, H. M.
On the Geology of Wolfville, and part of the Basin of

Minas, Nova Scotia.
The Evangeline Journal, Third edition, Season 1899.

Rockwell & Co., Wolfville, Nova Scotia, issued June,.
1899.
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AMI, H. M.
The Mastodon iu Western Ontario.
Abstract. Scieùàce,n. s., Vol. 7, p. 80, 1898. (Not previously

recorded).

AMI, H. M.
Sir William Dawson (The Scientifie Work of) (iu French).

L'Aurore, 34me Année, No. 50, pp. 4-5. Montreal.

AMI1, H. M.
(Notes on general results of a Palaeontological Survey of

numerous outcrops in the Counties of Antigonish, Pic-
tou, Colchester, Cunmberland, Hauts, aud Kings, Nova
Scotia).

Summary Report, Geol. Surv. Dept., pp. 180-182. Govt.
Printing Bureau, Ottawa.

AMI, H. M.
(List of Fossil Organie Remains from the altered grey

siates with shaly bauds (of the Silurian) from six miles
west of Cauterbury Statiou, along the St. Andrews and
Woodstock branch of the Canadiau Pacifie Railway).

Summary Report for 1898, Geol. Surv. Dept., p. 137, issued
1899. Govt. Priuting Bureau, Ottawa.

AMI, H. M.
On a new or hitheyto unrecognized geological horizon lu

the Gas and Oul Region of Westeru Ontario, Canada.
Journal Can. Mining Institute, Vol. 2, pp. 186-191, 2 pl.,

1899. Ottawa. (Also issued as separate under cover.)

AMI, H. M.
Palaeontological Notes (Notice of paineontological writ-

ings lu Summary Rep. Geol. Surv. Dept. for 1898.
The Ottawa Naturalist, Vol. 13, No. 4, p. 116, July, 1899.

Ottawa.

AMI, H. M.
Excursion to Queen's Park, Aylmer. (Geology).
The Ottawa Naturalist, Vol. 13, No. 5, pp. 131-132, Aug.

1899. Ottawa.

AMI, H. M.
Excursion to Cumberland, Ont. Geology.
The Ottawa Naturalist, Vol. 13, No. 5, pp. 133-134, August,

1899. Ottawa.
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AMI, H. M.
Report of the Geological Branch for 1898-1899. (Addressed

-To the Council of the Ottawa Field-N'aturalists' Club,"
March, 1899.)

The Ottawa Naturalist, Vol. 13, No. 9, pp. 218-223, Decemn-
ber, 1899. Ottawa.

AMI, H. M.
Belinurus grandaevus, a new species of palaeozoic crus-

taceans, recently described by Prof. T. R. Jones and Dr.
Henry Woodward, from the Eo-Carboniferous of Rivers--
dale, Nova Scotia.

The Ottawa Naturalist, Vol. 13, No. 9, pp. 207-209, Dec.
1899. Ottawa.

AMI, H. M.
(Silurian Fossils recorded from Burnt Island, Manitoulin

1sland, the nearest outcrop of fossiliferous limestones
to the Duck Islands, Lake Huron).

Summary Rep. Geol. Surv. Dept. for 1898, p. 179. Govt.
Printing Bureau, Ottawa.

AMI, H. M.
On some Cambro-Silurian and Silurian fossils from Lake

Nipissing, Teniiscaming and the Mattawa outlers.
Appendix 2, Pt. I., Annual Rep. Geol. Surv. Can., Vol. 10,

pp. 289-302, 1899. Ottawa.

AMI, H. M.
(Note on the Geology of the Duck Islands, Lake Huron.)
Sum. Rep. Geol. Surv. Dept., for the year 1898, pp. 176-180.

1L899. Govt. Printing Bureau, Ottawa.

BAIN, J. WATSON.
Notes on «Working Mines.
Rep. of the Bureau of Mines, Vol. 8, Pt. 2, 1899, pp./275-

279, 1899. Toronto.

BAIN, J'. WATSON.
Suminer 'Mining Schools.
Rep. Bureau of Mines, Vol. 8, Pt. 2, pp. 280-282, 1899.

Toronto.

BAILEY, L. W.
Triassic ? rocks of Digby Basin, Nova Scotia.
Nova Scot. Instit. Sci., Proc. and Trans., Vol. 9, Pt. 4, pp.

356-360, 1898. 11a.ifax.
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BA1LEY, L. W.
The Minerai Resources of the Province of New Brunswick.
Anu. Rep. Geol.'Surv. Can., Vol. 10, Part M., 128 pp. and

addendum, Ottawa.

BAILEY, L. W.
Some typical sections in Southwestern Nova Scotia.
Brit. Assoc. Adv. Sci., Rep. 1897, p. 640, 1898. London,

Eng. (Not previously recorded.)

BIARLOW, A. E. (and FERRIER, W. F.)
On the relations and structure of certain granites and

associated arkose of Lake 'lemiscaming, Canada.
Brit. Assoc. Adv. Sci., Rep. 1897, pp. 659-660, 1898. London,

Eng.

BARLOW, A.E.
Report on the Geology and Natural Resources of the area

included in thei Nipissîng and Teniiscanxing map-sheets,
comprising portions of the district of Nipissing, Ontario,
and County of Pontiac, Quebec.

G;,ol. Surv., Can., Ann. Rep., Vol. 10, Pt. 1., 302 pp. with 2
appendixes.

BIARLOW, A. E. (and ADAMS, FRANKC D.)
(Report of the Geological Work of, in Central Ontario.)
Sum. Rep. Geol. Surv. Dept., for the year 1898, pp. 106-111,

1899. Govt. Priuting Bureau, Ottawa.

BATHER, F. A.
A record of, and Index to, the literature o! Echinoderma

published during the year 1898, with a few itemns from
previous years.

Zoological Record for 1898. Zool. Soc., London, 1899,
73 pp.

BELL, ROBERT.
Fossil-like forms on the Sault Ste. Marie sandstone.
Abstract, Science, n.s., Vol. 7, p. 80, 1898.

B3ELL, ROBERT.
'ihle geological history o! Lake Superior. (Advance copy.)
(Read before the Can. Instit. Toronto, Api. 15, 1899.)

Memorial Volumie o! Trans. Can. Instit. 1899, Toronto.

BELL, ROBERT.
(Report of geological work of, in the Michipicoten gold-

mining region of Lake Superior, Canada.
Suni. Rep. Geol. Surv. Dept., for year 1898, pp. 99-106. 1899.

Govt. Printing Bureau, Ottawa.
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BLUE, ARCHIBALD.
Minerai Industries of Ontario, Statistics of 1898.
Rep. Bureau Mines, Vol. 8, pt. 1, 1899, pp. 9-28. Toronto.

BLJUE, ARCHIBALD.
Corundum in Ontario.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 241-249, 1899.

Tloronto, Ont.

BOYD, DAVID G.
Mie-hi*picoten, Mining Division.

Rep. Bureau of Mines (for Ontario), Vol. 8, pt. 1, pp. 100-
105, 1899. Toronto.

BONNEY, T. G.
The Parent-rock of the Diainond in South Africa.
Can. Rec. Sci., Vol. 8, No. 2 (July, 1899), (issued Dec. 30,

1899), pp. 95-114. 1899. Moatreal.

BOW, JAMES A.
Mines of Northi-western Ontario.
Rep. Bureau of Mines, Vol. 8, pt. 1, pp. 49-99, 1899. Toronto.

.30W, JAMES A.
Lower Seine Gold Mines.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 263-274.

Toronto, Ont.

BROCK, R. W.
(Report of geological work of, in West Kootenay, British

Columbia.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 63-71, 1899.

Govt. Printing Bureau, Ottawa.

CARLYLE,' W. A.
(Mining operations for gold, coal, etc., in the Province of

B3ritish Columbia.)
Brit. Col. Ann. Rep. o! the Minister of Mines for 1897, pp.

453-460, 1898. Victoria, B.C.

CHALMERS, ROBERT.
(Report on the surface geology and auriferous deposits o!

South-eastern Quebec.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 121-124,

1899. Govt. Priniting Buireau, Ottawa.

C.HALMERS, ROBFRT.
The pre-glacial decay of rocks in Eastern Canada.
i3rit. Assoc. Adv. Sci. Rep. 1897, pp. 655-656, 1898, London.
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CHALMERS, ROBERT.
The gold-bearing deposits of the Eastern Townships of

Quebec.
Federated Can. Min. Instit. Journ., Vol. 2, pp. 13-27, 1897.

Ottawa.

CI-ALMERS, ROBERT.
Report on the Surface Geology and Auriferous Deposits of

Soutli-eastern Quebec.
Geol. Surv. Can., Ann. Rep., Vol. 10, pt. T, 160 pp., with

map, 1899. Ottawa. (one plate.)

CH-ALMERS, ROBERT.
(Report on the surface geology of portions of New Bruns-

wick.
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 133-139,

1899. Ottawa.

CHARLTON, W. A., JR.
Goulais River to Dalton.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 197-204, 1899.

T.oronto.

COLEiMAN, A. P.
Notes on Western Ontario Goldflelds.
Fed. Can. Min. Instit. Journ. Vol. 2, pp. 278-282, 1898.

Ottawa.

COLEiMAN, A. P.
A new Analcite Rock f rom Lake Superior.
Journ. Geol., Vol. 7, No. 5, July-Aug., 1898, pp. 431-436,.

1899. Chicago.

COLEMAN, A. P.
Corundiferous nephel ine-syenite from Eastern Ontario.

Journ. Geol., Vol. 7, No. 5, pp. 437-444, July-Aug., 1899.
Chicago.

COLEiMAN, A. P.
Canadian Pleistocene Flora and Fauna.
Rep. Oomniittee (0f Brit. Assoc. Adv. Sci.) to investigate

Canadian Pleistocene Flora and Fauna. Section C, 3pp.
1899. (Dover mecting.)

COLE~MAN, A. P.
Copper in Parry Sound District.
Rep. Bureau of Mines, Vol. S, pt. 2, pp. 259-262, 1899.

Toronto.
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COLEMAN, A. P.
Corundiferous nephelîne-syenite.
Rep. Bureau of Mines, Vol. 8, pt. 2, pp. 250-253, 1899.

Toronto, Ont.

COLEiMAN, A. P.
Copper regions of the Upper Lakes.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 121-174, (with

reports by Prof. A. B. Mellincott), pp. 134-141, and 144-
146, 1899. Toronto.

COLEMAN, A. P. (and MELLINCOTT, A. S.)
Michipicoten Iron Range.
ltep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 254-258.

1899. Toronto.

DAWSON, G. M.
Summary report of the Geological Survey Department for

the year 1898, (containing also reports of the several
technical officers of the Geological Survey staff, on thp
geology, etc., of varlous portions of the Dominion of
Canada.)

.208 pp. 1899. Govt. Printing Bureau, Ottawa.

DAWSON, G. M.
(On mammoth and musk-ox remains, from the Saskat-

chewan gold-bearing gravels of the Edmonton district,
Alberta.)

Sum. Rep. 1898, Geol. Surv. Dept., pp. 19-20, 1899. Govt.
Printing Bureau, Ottawa.

DAWSON, SIR J. WILLIAM
Note on an Echinoderm collected by Dr. Ami at Besserers,

Ottawa River, in the Pleistocene (Leda Clay).
The Ottawa Naturalist, Vol. 13, No. 9, pp. 201-202, Dec.,

1899. Ottawa.

(DAWSON, SIR J. WILLIAM.)
Biographical Sketch by Frank D. Adams, Science, n.s.,'

Vol. 10, pp. 905-910, Dec. 22, 1899. Portland.,

DE KALB, COURTENAY.
The condition of Ontario mines.
Rep. Bureau of Mines, Vol. 8, pt. 1, pp. 29-48, 1899.

Toronto.
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DUWLING, 1D. B.
(Report of Geological Work of, in the Laike Nipigon

Region of Ontaio.)
Sum. Rep. Geol. S'irv. Dept., for year 1898, pp. 94-99. 1899.

Govt. Printing Bur'mau, Ottawa.

DRESSER, J. A.
(Report on the Petrography of Shefford Mountain.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 120-121,

1899. Govt. Printing Bureau, Ottawa.

DRUMMOND, A. T.
The Lake on the Mountain, near Picton, Ont.
Can. Rec. Sei., Vol. 8, No. 2, pp. 90-95, (issued Dec. 30th,

1899.) July, 1899. Montreal.

ELLS, R. W.
Canadian Geological Nomenclature.
J3eing the presidential address to Section IV., Roy. Soc.

Can., May, 1899.
Trans. Roy. Soc. Can., Ser. 2, Vol. 5, Sect. 4, pp. 3-38,

1899. Ottawa.

ELLS, R. W.
The Minerai Resources of the Ottawa District.
The Ottawa Naturalist, Vol. 13, No. 1, pp. 14-21, No. 2, pp.

25-36, 1899. Ottawa. (Issued as separate 20 pp., June,
1899.)

ELLS, R. W.
(Report of the Geological Work of, in Eastern Ontario,.

and adjacent portions of Quebec.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 112-119.

1899. Govt. Printing Bureau, Ottawa.

FARIBAULT, E. R1.
(Report on the Structural Geology of a portion of the

gold-bearing rocks of Nova Scotia.)
Suni. Rep. Geol. Surv. Dept., for year 1898, pp. 149-159,

1899. Govt. Printing Bureau, Ottawa.

.FLETCHER, HUGH.
(Report of the Geology of the Springhill Coal basin, and of

the Iron ore deposits of Whycocomagh, in Nova Scotia.)

Suni. Rep. Geol. Surv. Dept., for year 1898, pp. 139-148-
1899. Govt. Printing Bureau, Ottawa.
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FRASER, W. A.
(Report on the actual progress of Boring Operations at

Victoria, and near Pell2an River, Athabasca River.)
Suni. Rep. Geol. Surv. Dept., for year 1898, pp. 32-36, 1899.

Ott.awa. Govt. Print. Bureau.

GILPIN, E., JR.
Nova Scotia Gold-llelds.
The Mining Journal," London, England, March 4, 1899,

pp. 247-248. Gives resuits of work done by Mr. Fani-
bault, of the Geological Survey of Canada. (To be con-
tinued.)

GOODWIN. DR. W. L.
Summer Mining Classes.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, Toronto, pp. 282-

283, 1899. Toronto.

HOBBS, W. H.
The Dianiond Field of the Great Lakes.
Journ. Geol. Vol. 7, No. 4, May-June, 1899, pp. 375-388,

with two glacial inaps and 1 table, 1899. Chicago.

INGALL, E. D.
Canada as a producer of the preclous metals.
Joura. Can. Banker's Assoc., Toronto, 16 pp., 2 folding

plates, 1899. Toronto.

INGALL, E. D (and DENIS, THEO. C. and T. McLE1-31.ý
Anaual Report for 1L897.
Section of Minerai Statisties and Mines.
Part S, Ann. Rep., Vol. 10, Geol. Surv. Can., 232 pp. 1899.

Ottawa.

JONElS, T. RUPERT (and WOODWARD, HENRY.)
Contributions to Fossil Crustacea.
Geol. Mag., Dec. 4, Vol. 6, No. 423, pp. 388-390, pi. 15, Figs.

2 and 3, 1899. London, Eng.

KAIN, S. W. (and MATTHEW, G. F.)
On Artesian and Fissure Wells iu New Brunswick.
Bull. Nat. Hist. Soc. N. Br., No. 17, Art. 7, Vol. 4, pt. 2,

pp. 143-152, 1899. St. John, N.B.
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LAMDE, L. M.
(Notes on the reptilian remains from the Belly River and

Laramie formations of the North-west Territories of
Canada.)

Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 184-190,
1899. Govt. Printing Bureau, Ottawa.

LAMBE, L. M.
On reptilian remains from the Oretaceous of North-

western Canada.
The Ottawa-Naturalist, Vol. 13, No. 3, pp. 68-70, June, 1899.

Ottawa.

LAMIBE, L. M.
Notes on a Stromatoporoid f rom the Hudson River forma-

tion of Ontario.
The Ottawa Naturalist, Vol. 13, No. 7, Oct., 1899, pp. 170-

171, 1899. Ottawà.

LOW, A. P.
(Report of Geographical and Geological Work of, on the

East coast of Hudson Bay.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 124-133,

1899. Govt. Printing Bureau, Ottawa.

MATTHEW, G. F. (and KAIN, S. W.)
On Artesian and Fissure Wells in New Brunswick.
Bull. Nat. Hist. Soc. N.B., î 7, Art. 7, Vol. 4, pt. 2, pp.

143-152, 1899. St. John, N.B.

MATTHEW, G. F.
Preliminary Notice of thie Etcheminian Fauna o! Cape

Breton.
Bull. Nat. Hist. Soc. N.B., No. 18, Vol. 4, Dp. 198-208, 4 pis.

(1-4), 1899. St. John, N.B.

MATTHEW, G. F.
Review o! preliminary notice of the Etcheminian Fauna

of New!oundland. From Bull. Nat. Hist. Soc. N.B.,
June, 1899.

Geol. Mag., No. 422, n.s., Dec. 4, Vol. 6, No. 8, Aug., 1899.
London, England.

MATTHEW, G. F.
A new Cambrian Trilobite.
Bull. Nat. Hist. Soc., New Brunswick, No. 17, Article 5,

pp. .136-142, March, 1899. St. John, N.B.
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MATTHEIW, G. P.
Studies on Cambrian Faunas, No. 2.
The Cambrian System in the Kennebecasis Valley.

Part I.-Stratigraphy of the Cambrian in the Valley.
Part II.-Description of the species found.

Trans. Roy. Soc. Canada, Sect. IV., Vol. 4, new series,
pp. 123-153, Plates I. and Il., issued 1899.

MATTI{EW, G. F.
Art. 1. Preliminary Notice of the Etcheminian Fauna of

N ewfoundland.
Bull. Nat. Hist. Soc. N.B., No. 18, Vol. 4, pp. 189-197. 1899.

St. John (PIS. 1-3).

MATTEIEW, G. F.
A Palaeozoîc Terrane beneath the Cambrian.
Ann. N.Y. Acad. Sc., Vol. 12, No. 2, pp. 41-56, April, 1899.

New York City.

MELLINCOTT, A. B. (and COLEMAN, A. P.)
Michipicoten Iron Range.
Rep. Bureau of Mines, Vol. 8, pt. 2, pp. 254-258, 1899.

Toronto.

MILLER, WILLET G.
Notes on the Corundum-bearing rocks of Eastern Ontario,

Canada.
Amer. Geol., Vol. 24, pp. 276-282, pi. 13, Nov., 1899. Min-

neapolis.

MILLER, W1LLET G.
(Jorundum and~ other minerais.
Rep. Bureau oi Mincý, Vol. 8, pt. 2, pp. 205-240, 1899.

Toronto.

MeCONNELL, R. G. (aind TYRRELL, J. B.)
Preliminary liote utè the Gold deposits and Gold mining

in the KIondikz region, Yukon district.
Sum. Rep. Geol. Suir Dept. for year 1898, pp. 55-62, 1899.

Govt. Printin-, D.ureau, Ottawa.

MCEVOY, J.
(Report of Geological Work of, in Northern Alberta and

the Rocky Mountains, Canada.)
Surn. Rep. Geol. Surv. Dept. for year 1898, pp. 72-86, 1899.

Govt. Printing Bureau, Ottawa.
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MeINNES, WM.
Report on the GeologY of the area covered by the Seine

River, and Lake Shebandowan map sheets,- comprising
portions of Rainy River and Thunder Bay districts,
Ontario.

Ann. Rep. (pt. H), Vol. 10, Geol. Surv. Can., 65 pp., 2 maps
in1 case. 1899. Ottawa.

MeLNNES, WM.
(Lieological Work of, in the Seine River and Shebandowan

map sheets areas.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 87-94. 1899.

Govt. Printing Bureau, Ottawa.

PARKS, WM. ARTHUR.
The Nipissing Algoma Boundary.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 175-196.

Toronto.

REED, F. R. COWPER.
Woodwardian Museunm Notes, A New Trilobite from Mt.

Stephen, Field, B.C.
Geol. Mag., No. 42, n.s., Dec. 4, Vol. 6, No. 8, Aug.. 1899,

pp. 358-361. London.

ROBERTS, AUSTIN.
Nickel Extraction by the Moud process.
Rep. Bureau of Mines for Ontario, Vol. 8, pt. I., pp. 106-

120, 1899. Toronto.

ROBERTSON, WM. FLEET.
Minerai Production, etc., of British Columbia.
Ann. Rep. Minister of Mines for 1898, for B.C., pp. 961-

1230, 1899. Victoria, B.C.

SPENCER, J. W.
Mr. Huddleston On the Eastern Margin of the North

Atlantic Basin.
Geol. Mag., Dec. 4, No. 426, Vol. 6, No. 12, pp. 559-566, Dec.,

1899. London, Eng-.

<VYRRELL J. B. (and McCONNELL, R. G.)
Preliminary note of the Gold Deposits and Gold niining

in the Klondike region, Yukon district.
Suni. Rep. Geol. Surv. Dept. for year 1898, pp. 55-62, 1899.

Govt. Printing- Bureau, Ottawa.
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11 Y RRELL, J. B.
(Geological Work of, in Yukon district.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 37-55, 1899.

Ottawa.

VAUX, GEO. and WM. S., JR.
Some observations on the lllecillewaet and Asuikan

Glaciers of British Columbia.
Proc. Acad. Nat. Sc. Philadeiphia, pp. 121-124. (1:399.11.

WEEKS, F. B.
Bibliography and Index of North American Geology, Pal-

aeontology, Petrology and Mineralogy.
Bull. U.S. Geol. Surv., No. 162, pp. 163, 1899. Washington.

WELLS, J. WALTER.
-Provincial Assay Office."

Report of the Bureau of Mines, Vol. 8, pt. 2, pp. 284-289,
1899. Toronto.

WESTON, T. C.
Reminiscences aoeong the Rocks in connection witli the

Geological Survey of Canada.
Printed for the author, 1899. Toronto.

WESTON, T. C.
Notes on a Geological trip over a portion of the Canadian

INortli-west Territories.
The Ottawa Naturalist, Vol. 13, No. 8, pp. 177-187, Novem-

ber, 1899. Ottawa.

WILCOX, WALTER D.
A certain type of Lake Formation in the Canadian Rocky

Mountains.
Jouru. Geol., Vol. 7, pp. 247-260 (4 types of lake), May,

1899. Chicago.

WHITEAVES, J. F.
Recent Discoveries of Roclis of the age of the Trenton

formation at Akpotok Island, Ungava Bay, Ungava.
Amer. Journ. Sci., Vol. 7, pp. 433-434, 1899. New Haven.

WI-ITEAVES, J. F.
The Devonian System, in Canada.
Address by J. F. W., vice-pres. and chairman of Section

B, Amer. Assoc. Adv. Sci., Colunmbus, Ohio, meeting,
Aug. 21-26, 1899, 31 pp., 1899. Easton, Pa.
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MWOODMAN, J. EDMUND.
Studies in the Goýd-beariug Siates of Nova i3cotia.

Proc. Boston Soc. Nat. History, Vol. 28, No. .15, pp. 37.5-

407, with three plates. Boston, March, 1899.

WOODWARD, HENRY (and JONES, T. RUPERT.)
Contributions to Fossil Crustacea.
Geol. Mag., Dec. 4, 'Ycd. 6, No. 423, pp. 388-390, pi. 15, figs.

2-3, 1899. London.

WOODWARD, HENRY.
Siir William Dawson, C. M. G., LL. D. (Edin.), D.C.L., F.R.S.,

F.G.S.
Geol. Mng., Vol. 6, Dec. 4, whole No. 426, No. 12, pp. 575-

578, 1899. London.

WRIGHT, FREDERICIC G.
A new method of eàtimating the age of Niagara Falls.
Appleton's Pop. Sci. Monthly, June, 1899, 10 pp. and 6 figs.,

1899. New Yorkç City.

PRZOCEE,]-I)INGS 0F TIIE NA.TURZAL IJISTOIZY SOCIETY.

Mý-ONTRtE.L, November 27th, 1899.

The first inonthly meeting of the Society 'vas held this

evening.
PIZESENT-Walter Drakze, in the chair; Dr. Campbell,

J. A. U. Beatidry, J. S. Buchan, J. H. Josepli, Canon

Ellegrood and C. S. J. Plhillips and othiers.

The minutes of the previous meeting wvere takzen as read.

It wvas then iiovcd by the liev. R~obert Canmpbell, 1).D.,

and seconded by J. S. Buchan, Q.C., and iiianiimotisly

resolved, thiat z-

IlThe Natural History Society of Montreal place on

record its sense of the deep loss it has stistained in the

decease of Sir J. William Dawson, its iHonorary President.

FiÉom thie date of hiis entering upon office as Principal of

McGill University, lie took a -deep iinteest in the Society,
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rcgizilg its imporkiance as au agrency for extendinig a
kznowledgc(I of science iii the coiimuiinity and as a centre
for rallyig scientifie xvorkers, the success of wvhich lie feit
mnust re-act favorably uiponi his owit work iii the Univer-
sity. Hie wvas the inainstay of the Society for upwards of
forty years, and bis communications to its proceediîîgS
wvou1d, fill mîany volumes.

ccie also early perceived how importaut it wvas that the
Society shotuld biave a periodlical of its own, throughi which
the researclies carried on mnder its auspices could .be coin-
municated to the world; and lie loyally supported tbe
CANADIAN NATLJRALISI, and afterwards Vue IRECORD 0Fî
SCIENCE, by publisbing lirst ii tliern a large proportion of
his papers on scientific subjects, his articles ini te succes-
sive series of tbe periodical inbering in ail 168, wvhi1st,
lie xvas joinit author of three additional articles.

" The Society sbowed its appreciation of bis einience
in te scientific world as wve1I as the work lie wvas doiing
for itself by electiing biim twenty times to the anniua,,l
presidency, wvhile for the Iast ten years he wvas chosen
Honorary IPresiden V.

111e attended its meetings withi unvaryiîîg regiarity
until failing health indered, and Vo the lasV lie took Vbe
deepest. int erest in its weIfare.

" is mniory is warnily cherishied by te mieinbers of
the Society, as his presence aV its meetings for so long a
period xvas an inspiration Vo those wvho biad te privilege
of associatingr withi him."

It wvas unanimnously resoived tliat a copy of the above
resolution should be sent to Lady Dawson.

MEMBE3FRs.-MlOVed by J. A. U. Beaudry, seconded by
J. S. Budhan, that te ruies be suspended and te follow-
ing be elected as nienîbers :-Ludgrer Larose, ordinary;
Miss J. Cairniie, J. A. Dresser and Miss L. J. Binînore,
associate.

It ;vas resolved on motion VIIa te followving Vwo papers
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be taken as read, and be inserted in the CANADIAN RiECORD
OF SCINsCE :-" ienological Observationis iii Canada," by

A. H MacayLL.D., F.R.S.C., of Halifax, N.S. ; also the
Lakze-oin-thie-Mýotîntitii," niear Picton, Onit., by A. T.

i)rummîond, LL.1).
A special communication by lie. iRobert Camnpbell

011 " The lants of the Rocky Mounutains " was then list-
ened to wit1î the grreatest interest, the pleasure being
considerably eiîhanceiéd by thec illustrations from Mr. Vanl
Brîmit's colored laiitern slides.

DoNATioNs.-Wliite Seal; donor, Mr. Walker, 295 St.
Urbain Street. Bald-lîeaded Bagle, shot at B3romie Lake,
August, 1899 ; donor, Rolan~d C. McGowaii. Kitig Riail
(or lonu), shot at SA'revois, P.Q., October, 1899. Euthia
Olivacea; -(onor, B. S. Bowdish, San Juan), JPorto Rico.

i\'IONTIIEAL, January 29tlh, 1.900.

The second mouitiy meetingo of the Society wvas licld
this eveingo, January 29th, 1900, at 8 o'clock.

PRESENT-1Prof. Fnank 1). Adams, Vice-President, in the
chair; liev. Dr. Campbell, J. A. U. Beaudry, O. E. Leroy,
B.A.; Edgar Judge, 11ev. G. Coiborne Heine, C. T.
W1lilliaîns, Il S. Ross, 11. 31IcLareu, J. S. J3nchan, Q.C.
C. S. J. Phillips aud others.

The minutes of the previous meetfing wvere read and
con fi rmed.

CO.NMNIýCATIoN-,s.-A letter w'as read fromi Lady Dawson
ackiiowledging receipt of the letter of condolence. A
letter wvas also read froni Lachian Gibb, re " Mosquitoes."

CoMMI,ýITTEES.-Mr. C. S. J. Phillips reported. that the
programe for the Somerville Course wvas nearly completed.

The liev. iDr. Campbell reported in connection with the
pruvinci.al grant that the application hiad grone forward,
aird reqîiested that mnembers would put bheinselves per-
sonally in communication wvith mnembers of the Legisiature.
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IMEMBRS ELECTED.-Moved by C. T. Williams, secondied
byEdgar Judge, that, the by-laws be suspeuded, and that

the following persons be elccte(l:-Mr. J. Low, ordinary;
Mr. C3arey G. Josephi, associate.

]?APE-O. E. Leroy, B.A, thon read a communication
oit " The Physical Features of Cape Cod," wvhicli provokced
niiany questions and an aixnatedl discussion.

A vote of thainks wvas moved by the 1Rev. Dr. Campbell,
seconded by J. A. U. Beaud'y, expressing the great obli-
gatioîis of the Society to Mr. Leroy for Ibis very interesting
paper.

H. M. Ami, 1).Se., F.G.S., xîot being present, Dr.
Campbell read his paper on the ",Subdivisions of the Car-
boniferous Systeni iii Easterunad.

A vote of thanks wvas înoved by the liev. G. Coiborne
Heinie, seconded by J. S. Buchan, Q.C.

The mîeeting then a(ljourned.

MONTREAL, February 26th, 1900.

Th'le t'hird niontlîly meeting of the Society xvas hield tliis,
eveninig at S o'clock.

PRESENT-J. A. U3. Beaudry, iii the chair ; J. S. Buchan,
Q.C. ; E. T. Chambers, Jos. Fortier, Itev. Dr. Campbell,
Prof. Donald, C. S. J. iPhillips, and iiiany others, includingr
six of Prof. 1)onald's pupils.

The minutes of the previous meeting xvere rea(l and
con fi rnied.

Mie report of the Council xvas taken as read, ail mn-
bers being present.

VOTE OF~ CONDOLENCE.-Oil motion, the IRev. Dr.
Campbell, and C. S. J. Pbillips, recording secretary, were
appointed to drawv up a suitable minute regarding the
grreat loss the Natural History Society bas sustainoed iii

the sudden deathi of Mr. Walter Drakze, one of its vice-
l)residents and the chaý.irmiani of one of its important coni-
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iniittees, andi to coininunicate the saine to tbe family of Uic
(lecca scd.

The following is Uie resolution adoptcd

In recording its sorrow at the sudden de1Lth of
,Mr. WValter Drake, one of the Vice-Presidents of Uic
Natur-al. History Society of Mojîtreal, and Chairnian of its
Mý,eînbeislîip Coiinuiittec, the Society wvouId express iLs
4ppreciatioîi of lus lîigh and nîoble 4ualities as a citizen.
FBvery good cause fouuîd iiu ini an earniest advocatc.
Hijuiseif possessed of a cultuîied mmiid anid varied stores of
inîformîation, lie wvas keenly alive to Ulic valitable service
which the Natural History Society, through its Museuni,
its lectures and1 its ýibrary, is reîideî'ing Vo the citizemis of
Montreal as a nicans of promoting especially a kîiiowledg-e
ýof the wonderful works of God, and lie was lalways ready
to aid it both by contrib)utions and personal e-ideavors.- on
its bebia'f. Anmongr thc Iast of biis acts before finally
leaving ttc city wvas to address a communication to tbe

Quebcc Governînent iu its iiiterests. For Uîesc reasous
ttce Natural History Society begys to assure bis striekemi
fainily that it sincercly shares ini their sorrow over bis
(Iccease."

The attention of the Society biaving becu also drawvn to
the loss wbich tic Hou. Justice Wurtelc, one of tbc Vice-
Presidents of tbc Nabural History Society, lIad sustained
ini tbc dcati of his son, tue Society agreed Vo record its
syinpathy witlîiu iii bn1is bereaveinent, andl tbc saine
Coiiîiiittee was appointcd to fraine a suitable riiiutc and
forward iL Vo iiiin tuie muniîe of buie Society.

ÎNlîDIBER ELEC'rED.-Tlic rules lîaviiug been suspended,
the followîng« gentleman xvas unaniînously elected ani
ordinary iîîcinber :-1)r. Louis Laberge.

The lRev. Dr. Campbell diieu read bis paper 0on Il Cap-à-
l'Aigle Hlants îlot 1)rcxiotsly reportcd," whvli provedl
N'ery iliterestiig.
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A vote of thianks xvas iuoved by J. S. Buchan, secoled
by E. T. Chambers, and caried unaiiimotisly.

Pi-of. J. T. Donald, M,.A., theil gave bis <;Notes on
]Recen t Laboratory Irn vestigations," wvhich imparted sonie
very valtitable iniformation respecting Iron Ores, Water
Supply, Food. Matters, etc., etc.

Ani initer-esting discussion ensued, wvIich wvas earnestly
takent-i Up by the mnembers p)1eseiIt.

Dr. Camîpbell xnoved. and J. S. Buchan seconded a vote
of thanks to*thie minient Professor for lus v'er), valtiable
aud1 interesting papel'.

MONTREAL, Mardi '26th, 1900.
Mie fourth inioitly ieeting( of the Society wVas 1101(1

this eve-ning, ab 8 o'clockç.
1?RESENT-Rev. Robert Campbell, Vice-President, in the

chair; J. Il. Josephi, Joseph Fortier, E. T. Chamnbers,
H. McLtren, J. A. U. Beandry, Albert 1-bidon, Pr-of.
MacBride, R. C. AdIaus, Prof. Peniîallow, Dr. Jackson,
Pr-of. 1)omald, the Recording Secretary, and about twenty
others.

The minutes of the last meeting were read and con-
fihined.

MEMBERS ELEC'ED.-Ofi motion, the ile wvas snspended
and the following members were eiected :-Madamne
Herveiaux, ordirîary, proposed by A. Griffui, seconded by
C. S. J. Phillips ; Johin Fair', orditiary, proposed by
Rev. R. Campbell, seconded by C. S. J. Phillips.

After routine business the fol lowing communications
wvere griven to the Society: " On Canadiaii Marine
Biologicil Stationi," by Dr. F. S. JakoDeimonstrator of
Zooltcgy ini McGilI Coliege. The subject xvas treated
îndex' twvo leads-Scientific and Econ oinic. Th is initer-

est.ing paper was listenedl to, witli more than ordinary
attention, as this Society hiad soniethinga to do wvith its
indf3ltioll.
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Prof. 1Peihallowv made a few rcniarks, stating tlit, the
Government had voted 85.,000 for construction aiid
$2,00 per annuni for five years for its mainitace.

Prof. MacBride, ini a fewv well cliosen words, statcd thiat,
he hiad spent soine timie at N-aples and also at, Plymnouth,
England, at the stations ini those places. At tie St.
Lawvrence station, althoughi the teiniperatuire w.vas lowv,
there wvere lots of food supply for fishes.

Dr. Jackson made replies to several questions put to
hini.

A vote of thanks wvas then inoved by E. T. Chainbers,
seconded by F. W. ilichards, and carried unaniinously.

" The IRock Formation of the Berinudais," by J. S. Buchan,
Q.C., B.C.L.> wvas then gi yen, and proved very initeresting,.
It was illustrate(l by numuerous specimens, wh)ich drew
forth remarks from. Prof. MacBride, who spoke of
iDarwin's opinion on the formation of the Cor-al islands.

Several other reniarks were made by (lifferent menibers.
A vote of thanks xvas moved by J. H. Joseph, seconded

by J. A. U. Beaudry, an(l unaniniously carried.
The meeting thenl adjourn)ed.

MON,\TIZEAL, April 3Oth, 1900.

The fifthi monthly meeting of the Society xvas held this
evening- at 8 o'clock.

PRESENT-Rev. IRobt. Camipbell, B.D., in, the chair;
F. W. iRichariids, J. A. U. Beaudry, Edgar Judge, E. T.
Chamibers, J. S. Buchan, Dr. Jackson and a numlber of
others.

The minutes of last meeting wvere read and con firnied.
MENMBERS ELECTED.---On motion, the i'ule wvas suspencled

and the followingr were elected as iinmbers :-Osvald H.
Duckett, ordinary, mnoved by A. Griffun, seconded by
C. -S. J. iPhillips; E. S. Phillips, ordinary, inoved by
A. Griffin, seconded by C. S. J. P-hillips ; Lieut.-CoI.
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Johin Bayne MacLean, ordinary, rnoved by Dr. Camupbell,
seconded by Edga r Judge; ID. W. R{oss, ordinary, inoveci
by Edgar Judge, seconded by Dr. Campbell. W. A.
Hastings, or(Iinary, rnoved by Edgar Judge, seconded by
Dr. Camnpbell; F. C. Etrber-soni, associate, mnove(l by
A. 1-Iolden, seconded by Dr. Camnpbell.

Mr. E. Chambers then anuotunced several additions
to the Lîbrary, and Mr. Alfred Gritin, the Curator,
reported the following list of donations to the Museunm

A. A. McCulloch, 90 MJcTivishi Street, about 2,000
Shielis, a mnnber of Eg(,gs, a nuxuiiber.of Minerai Speci-
nMens, a stnall number of IFossil Shielis, a Girdie fromi the
Sandwich Islands; Alfred JoVce, Phillips Square, Duckc
Hawkç, shot on inounitaîx, March, 1900 ; G. Eggc, 24 Tupper
Street, Gai-ter Snake, 3 feet 4 inches long (abnorinally
large), taken at Abbotsford, Juily, 1899 ; J1. A. U. Beaudry,
107 St. James Street, a nunuber of Geological Speciielis.

A vote of thanks wvas then nioved and seconded to the
various dotiors and unanilnously carried.

The followingt communications wvere thei -giveni to the
Society :-'" The iRa te of Propagatioxi of the Venous
PuIse," by W. S. Morrow, M.D., which wvas listened to
with great iinterest. Questions were askçed by several of
the menibers, and answered by Dr. Morrow, after which
a vote of thianks wvas mnoved by J. A. TI Beaudry, seconded
by Dr. Jackson, and carried unaîimiously.

" Note on the Glaciation of Mount Orford, P.Q.," by
J. A. Dresser, M.A., xvas then. read by Dr. Campbell iii the
absence of the author.

Dr. Camnpbell also read a paper by G. F. Mattiexv,
LL.D., F.IR.S.C., oil " A Forest Fire at St. Jolin about
2,000 Years Ago."

It xvas theuiiixoved by Edgar Judge, secoîîded by
A. Holden, and carried, that the thanks of the Society be
t.endered Messrs. Dresser and Matti ew.

The meeting theti adjournied.
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MONTREAL, 28th Maty, 1900.

Dfic sixdl inouffhly mniectiiîîg of tu)e Society wvas held this
ecigat 8.15 o'clock.

1~iUCsEN Il-. . Josep)h iu the chiair; licv. Riobert
Campbell, I).I., J. S. liuchan, C3. T. Williamns, Jos. Fortier,
1). S. I-toss, E. T... Chamnbcrs, Edgar Judge, Ludger Larose,
P>. Norris, MI'r. liyan, i\Ir. 1>,attersoii antd the liccording
Secretary.

Thie minutes of Uic last mieeting( were read and con-
fi rmed.

Af tcr routine business the followingç papers wvere read
by 11ev. R1. Campbell, 1).I. :-" Oldhaiinii, by G. F.
Mattlîew, LL.1)., FIR.S.C., of Sb. John, N.B., and " Soine
Fungi on Staphylca ; Trifolia,," by J. Dearness, of Norinal
Sehiool staWr London, Ont.

0On motion of Drî. Camîpbell, seconded by Edgar Judge,
a vote of thaniks wvas tendered to Uic authors of th2. above
i nteresting l)aperS. Carried un miiin iotsly.

This being Uic date appointed for the animal meeting,
andi nany of the neînbers being absent, it wvas noved by
C. T. Williains, seconded by Jos. Fortier, " that this
mneetimmg be adjournied umail Mondav, âmue 4th, for the
reception of animai reports and the election of officers for
thc scssionm of 1900-1901."

Thc iinecuing then adjourncd.

MONTREAL, Jume 4th, 1900.

ADJOURNED NNA MEETING.

Thme adjouriied annual mectiing was hcld this evcninig in
the Iibrary.

lIESE-,-I-cv. Riobert Campbell, lii)., in the chair;
A. Holdcn, P. S. ]loss, J. Hi. Joseph, H. McLaren, F. 0.
E mbcrson, J. 1B. Williams, Jos. Fortier, F. W. Riichards,
Joliii Harper, H. H. Lymnan, J. S. Buchan, A. Griffini, Hion.
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JT. K .. j H. Veunor, lev. C.(olborile Heilie, and the
IRecordiug Secretary.

NUîui ES.-It xvas înloved bv J. H. Josepli, Secolided by
E". T. "."Iaiibers, aind carricd, " '1liat the inuites be taken
as rettd."

The CuraLor rel)Orted the fol1owvitig (lolatiolis to the

Speciniens of Mica fronii Burgess, Ont. ; donor, lier. R1.
Canmpbell. Iron Ores aîîd Fossils frou: 'Nova Scotia;
donor, P. S. RiOSS.

'The Librariaîi reportLed tlîat lie hiad reccîved for the
Lihrary a COI)Y of Wood's " Britishi Sono, Birds ;" donor,
,Mrs. Alfred Griffun.

A v'ote of taniiks wvas iîînaiînouisly accorded to the
above donors.

Lt wvas proposed by J. H. Joseph, sccoiîded by J. B.
*Wýilliainis, and caîrried, "'Tiat the g(eiieiral discussion on the
repor~ts sliould be marde after the wvhole of the reports were
read."

ANN\,uAT, IREowrs.-Tlie followiing reports were-, thien
read :-Counciil, A. Holdein; Tr-eiasuriier, 'L. W. Richards;
Curator, A. Griffu ; Librarian, E. T. Chamnbers ; Lecture
Coîîîmiittce, C. S. J. Phillips ; Bditilig Coînnîiittee, Dr.
Camîpbell ; Field Day Coiiîutnittee, Dr. Camîpbell aund J. S.
Bdicîaîî.

Mloved by F. W. iRcadsecoîîded by Jos. Fortier, that
reports be received anîd adopted.

DISCUSSION ON iI.EPlOTS,-.-Johni Harper raised the ques-
tioni of the mîitoyen wall rigrlîts iii coiiiiectiot wviLh the
work beinig (lofe in the liall. J. S. Buchian, Q.C., stated
that aniyoiie could get thei by payiing for theîîî.

J. H. Joseph suggcested tlîat tic inconîingy Couîîcil
!slould take ineasures Lo assist flic Librarian.

The itev. Dr. Camîpbell rcspoiided on behiaif of the presi-
denît, Prof. Wesley Milis, who wvas iîavoidably absent ini
Europe, t;hîa lie was proud to :state Lhînt the ellforts mnade
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and resuits obtaiined by the Society were superior to those
of any previous yean. The fact of the Museum being openi
free, with daily admission, oughit to establii a great dlainm
uponl the public. The grreat success that liad attended the
excursions of the Field Comniittee, the Saturday After-
noon Ialks wvith the Juveniles and the increased attend-
ance at the Somierville Lectures were mnost enicouragaingýý.
Aithiougli regyretting, that the nuniiiber of wvorkingic natural-
ists was niot so nurnerous as iiglit be wislied, yet there
wvas a noticeable increase in the wvorkers, whio were evi-
dently taking mhore interest ini the study of nature.

He aiso referred to the nimnber of niuscumis that had
been establiied ini ail towns in the United States and were
benefited and supported by municipal grants or the gifts
of private individuals> and expresseci his dleep regret that
such au importan)t institution as the Natural History
Society of MNoitre-,l wvas deprived of any sucli assistance.

The Tr-easurer, F. W. Richards, stated tiiat the mnost
rigrid ecotioniy Yhad been observed during the year, and
snggcested that a speciai. fund should be organized for- the
future publicatioi' - flie RECORD 0F SCIENCE.

P. S. Rioss expres,- 'd his dleep regret at the stoppage of
the Provincial g-rant to t he Society, and urged the advis-
ability of addiig to the "Endti(oviient Fund."

he lion. J. K. W'Lrd wishied that special efllorts should
be mnade to incrcase the mnnîer of life ineinbers, and inti-
niated tlîat lie wvould be pleased to becoine one.

A leuter wvas read froi the lion. 21r. Justice Wurtele,
regretting that owing" to hisjudicial duties, lie wvas unable
to be present, b)ut co1diadly wishing the Society every
sUccess.

ELECTION 0F OFFCERs.-It wvas mnoved by A. Holden,
and secoindedl. by J. S. Buchan, Q.C., and carrieci unani-
mously, thit Lord $trathcona, and Mount Royal be the
Hoti 1residernt of the Society.

he President tiien vacate(l the chair, which wvas temi-
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pora*ily filled by J. H. Josepli, wlio proposed, seconded by
J. S. Buchan, " thàt the 11ev. Dr. Campbell be the Presi-
dent of the Society for the ensuing, year." Carried by
acclamation.

Messrs. Hl. McLaren and Jos. Fortier were then
appointed ser itiiieers, and the following gentlemen were
nominated and balloted for~ to act as Yice-I>residenits:
Hon. J. K. Ward, Prof. MacBride, Dr. Adams, Pr-of.
Harriington. Hon. Justice Wurtele, C. T. Williamis, J. H.
Josephi, A. Holdeji, Dr. T. Wesley MiNEs.

It wvas thien inoved, seconded anid carried, thiat the fol-
lowinggaentleinen be elected to thieir respective positions:
C. S. J. Pliillips, Recording ' Secretary; J. S. Buchan,
Correspoilding, Secretary; F. W. IRichards, Treasurer;
Alfred Griffin, Curator.

MEMBERS 0F COIJNCi' -Albert Holden, Chairmani
J. A. U. Beaudry, C.E.; E. T. Chambers, Josephi Fortier,
N. N. Evans, Edgar Judge, Dr. Girdwood, H. McLaren,
Johin Harper, Geo. Suinuer.

EDITING A-ND ExciHANGE 00OMM,ýITTEE.-1QV. Rlobert
Camipbell, M.A., P.])., Chairinai; Frank iD. Adanms,
Phi.)., F.R.S.C.;- J. S. Buchan, Q.C.; Prof. J. T. Donald,
A. T. Druxnnmond, LL.D.; Prof. E. W. MýacBride, M.A.;
G. W. Mattliew, St. Johni, N.B.; T. Wesley Milis,
M.A., M.D.; J. T. Whiteaves, Ottawva.

LiBRALY COMMITTEE.-E. T. Chambers, Cliairinan
J. A. U. Beaudry, C.E.; A. E. Norris, Jos. Fortier,
Alfred Grifin, G. M. Tod, C. T. Williamis.

The meeting theni adjourned.
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SEýSsiolx 89-90

iREP'ORT OF~ CoUNCIL

The Chairian of Council begs to submit the followingr
report; for the year ending, May 30thI, 1900:

iDuring the year eight meetings of Comncil have been
hield, at wvhich reports of the (hufèrent Committees wvere
received, anîd adi other business of the -Society discussed,
before being, siibnitted to the regular monthly meetings of
the Society.

The regular nîonthly ineetings hiave been hield as usual.
Tlie following papers, arranged for by the Lecturc Comi-
mlittee, xvere read at these meetings:

Nov'enber 27th, 1899.-" Tie Plants of the Rocky
Mountains," by Rev. R. Campbell, -D.D.

January 29th, 1900.-"l The Physical Features of Cape
Cod," by O. E. Leroy, B.A. " The Subdivision of the Car-
boniferous Systein ini Easternî Canada," by Prof. H. M.
Amni, 1).Sc., F.G.S.

February 26thi.-" Ca-ý;p-il-l'Aigle Plants not previously
reported." Rev. B.. Campbell, 1).D. " Notes on recent
Laboratory Investigations" Prof. J. T. Donald, M.A.

iMarch 26tli.--"' On (3anadian Marine Biologrical Station."
Dr. F. S. Jackson. "The Rock Formation of the Bernin-
(las." J. S. Buchan, Q.C., B.C.L.

April Ot-"The Raù-te of Propagation of the Venons
Puilse." WV. S. Morrow, M.D. -"Note on the Glaciation
of Mount Orford, 1.Q." J. A. Dresser, MI.A.

A.pril 30thi.-"< A Forest Fire at St. John about 2000
years ago," by G. F. Matthiews, LL.D., F.R.S.C.

iMay 2Sth.-«ý Oldhiamia." G. F. Matthiews, LL.D.,
Fi.R..C. -"Some Fungi on Staphylea Trifolia." J. iDearuess.

New memibers elected during the year: 13 ordinary,
three associate and two life meinbers.
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We regret to hiave to record thle renioval by deathi of the
followiing memubers:

T. J. Claxtoni, Sir J. W. D)awson, Walter D)rake, E. K.
Grecne, Jamtes Johunstoi, llughi MeLennanii, Johni Stirliug,
F. Wolferstan Thomas, J. H. Wiinn.

The " Somerville Course " of six lectures and the " Hall
H-our Tralks to Youuig People" on Satiurday af teriioon of

egtlectures, ail of wvhichi %vere illustrated by te clectrie
lanterui, wvere tuiost successfil, anîd the Lecture Cointiittee
whio arratiged for these lectures are to becogtuae on
the great success of the sanie.

The Annual Field Day Excursion to Montfort xvas hield
on Junie lOth, and wvas largely attended, by about 270
nienibers and thieir friends, and xvas in every w'ay a
success.

Ani agreemient lias been mnade with MAr. Kearney to close
up te twvo windows, in the large hiall, for the siiii of $200,
akso for the purchase of the mîitoyent rights, whichi are to,
be paid for ab the curtent value of sanie. The deeds for
titis tranisactîiou are uowv beixîg prepared.

A. HOLDEN,
C/ti?ima? of Comeii.

AN1NUAL REP>ORT 0F EDITING A-ND ExciHANGE COM1îv'rEE.

Your Editing( aud Bxcliamge Comintittee begr leave to
report that, as iiustructed a year ago, thiey hiave con tiîned
the publication of the IREeo1D 0F SCIENCE, tlhree ituxubers
of Volumie VIII being since issuied, aud the fotirti numiiber
beiug ro ii tepiter's biauds. Tnteresting and valui-

able material lias been furniishied by the correspondents of
the Society, residing iu Cther parts of the 1)oiniinion, as
as well as 45 the local mnembers; and so far there hias
been st ificient inatter zilways on hiand to makze up eachi
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mnxber, as the tinie for going to press camxe round. The

three nunibers issued duringy the year hiave received favor-
able notice frorn th;e press and correspoildents; and your

Comirnittee trust tliat the journal's reputation bias been

fairly well sustaiiied ini their biauds. A large niiuiiber of

valuable scientific periodicals lias been received ini

exehiange, in whiclh thex'e is a record of the progress mnade
iii scieuce during the past year. These are valuable for

reference, and miay be coilsulted by nieînbers of the Society
wlho are iinterested in ome or other of the branches of
Natural History.

Iu naine and by auLhiority of the Comittee.

RIOBERT CAI>BELL,
Chairmnan.

MONTREAL, Jâme 4th, 1900.

MUSEUM R~EPORT, SESSION 1899-1900.

GENTIlEE,-I bave devoted considerable time and
attention to the requiremieuts of the Museumn, but the

work bias been of a liiînited cbaracter, chiefly owina to the

xvant of space.
Acting on the suggest.ion of rny predecessor, 1 amn clea"-

ina' and( re-arraningilç, the fossil collection in the sanie

manuer as xvas doue wiLh the shieils.
Soniie of tbe large inixnals liave been cleained with

benzine and freed froin mnothis. I have also treated sorne

ýof the birds in tbe saie way.
I auxl glad to say that the donations during the past

year biave been of a vahtiable cliaracter. Ainong the Most

important were a large collection of shelis, numbering,

2000 speciîneuns; also ai nuxuiber of geological specimeus>

fos5iIs, egg(s, and a girdie froin tbe Sandwich Islanid.s; the

-whiole donated by A. A. McCullocbi, Esq.
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We are also iindebted Vo Mr'. Alfred Joyce for a finle
speciineni of te Duck Hawk (falco )Jeregrinis 'via
canaluf ") shiot by oie, of lus einployees on the inountain

during the xonth of Mirci). This is the first instance ou
record of its having, been observed iu Montreal.

A very fine white' seal wvas presented by Mrs. W. Walker,
and a number of plants by the lRev. jR. Canipbell, D.D.

The attendaîîce at the Museumn was nearly double that
of last year, probably owingç Vo the free admission every
day.

The Saturday afternoon lectures were well attended,
Vile electrie lantern adding considerably Vo the initerest.
Many of te audience also visited the Musen.

Wheu tinue wil1 permit, 1 would suggest that a iist of
our duplicates be prinited in the RECORD 0F SCIENCE. This
wvould be the iieans of securiuûg by exclhange rnany speci-
meus of which we are in need.

The Saturday afternoou excursions inaugnrated by the
Field Work Comnuiittee should be Vue mteans of addiîîg
înany speciniens Vo oui' " Local Collectioti."

In conclusion, I would again cail your attention to the
'vaut of space, a fact thiat prevents us front displaying
iiiany ltundreds of specimiens now unavoidably stowed
<Ltway.

IRespectfully subiiitted,
ALFRIED GRIFFIN,

Culrator.

]?LEPOiT 0F THE, LIBRARIAN.

It gives nie great pleasure to be able at last to report
that a catalogue of the books in the cases ii te Library,
wvith the exception of those ii te Frenchi and Germiati
laiguages, lias beeu conipleted and the wvhole re-arranged.
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Ail the wvorks 011 the shelves are reprcseilte(l by cards,'
whicli will be arrangcd ini proper cases accordiiîg t.o sub-
jects. The numnber of books c-at-,loguied is 2428. Maîîy
of these were presented by their autliors to the Society,
but by far thie greater nuiuber liave beeti receive(l as
exclhaîîges for tie CANADIAN NATURAmIs' and for the
CANADIAN R~ECORD 0F SCIENCE. Other valuable xvorks
]lave 1)eell presented by the U. S. Geological Stîrvey, the
Caîîadiail Geological Survey, and the Sniithsoniau Insti-
tu tion.

Besides the books ini the Library, somne 3:"50 volumnes
have had to be placed ini the commiittee roomi on the oppo-
site side of the hiall. These cannot be cataloguied uîîtil
some C4rrangeîinents liawe becît made for providing proper
accommiodation for themi and for books which are continu-
afly being received, as well as for the large numiber of
volumes awa,.itiing bindin g. This wvant of space will, I
trust, be takzen into serious consideration by the Huse
Cominittee.C

-As regards Lime binding, does it miot semu a pity thiat the
latest wvorks of scientific, interest should be really out of
reachi of mnembers wvhile the mîatter is fresh andi of the
greatest use ? Above 300 volumes have already been made
up, and many more will be ready ini a v'ery short time.
IL is therefore hop. d that the Couincil wvill see the mieces-
sity of furthering t>he interests of the Society by makziîg a
liberal grant foir binding 350 volumes.

li goingr over the contents of the Library 1 find that
the Society is ini possession of several very old and va-lui-
able works. Ainong these are the following(,:

1. Historia, Plantarumn. 3 vols. Joanni Rajo. 1686.
2. History of Four-foo ted Beasts and Serpents, collected

outV of the wvritings of Conradus Gesuer and othiers
by Edward Topsel. Many curions engravings. 1608.

3. Uiistoria Muscoruni. J. J. IDilleiiii. 1811. With
copper-plate engravings.
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4. Harxnonicoîî Coeleste. An Absolute and eutire piece
of Astronomie. By Vincenit XVing. Loudoni, 1651.

5 "Les Reports (les divers special cases argue & a(ljudcenI
le Court ciel Bank le Itoy. Black letteî'. 1683.

6. The Herbail or Generaifl Historie of Plantes gathered
l)y John Gerarde. Enlarged and Amended. by Thos.
Johuson. Londfon), 1636.

7. Hakluyt's Voyages (great part in black letter). Loni-
don, 1589.

8. Biblia Sacra. A. Theodore Beza. Anîsteloedaini, 155 1.
9. Itali:mi G-ramîunar. 1639.

10. Ovid. Bound in wvooden boards. 1531.
Many of these are ini pool' condition, and it would be.

to the credit of the society if they could be put ini a better
state.

I have to acknowv1edgre te receipt of the following
donations

Fromi the late Walter Drakze, Esq.:
Pyrenomycetes, by Ellis and Everliart.
Lichienology.
Mosses, by Lesquereux & James.

From Mrs. Griffin.-Wood's Britishi Songo-Birds.
Fromi thle Leighl Baron Triust.-Bioloc;icail Experinienta-

tiou. Dr. Richardsonî.
From D)r. H. Ami, of Ottawa.-18 pamphlets 0o1 scien-

tifie, subjeets, b)y the donor.
I catiUot close this report wvithout acknowledging the

great hielp I have received froui Mr. Griffin, wvho lias
spent so many hours with nie in the Library, and without
whose hielp the work of arranging and catalogruing tihe
Society's works could flot have been so nearly completed-

IRespectfally subinitted,

E. T. CHA.MBEIIS,
lion. LiVrarian.

26a



264 Canadiaki Record of S.iencc.

NATUIIAL HISTORY SOCIETY 0F MONTREAL

IN ACCOU.NT NITII

F. W. IRICHARDS, lion. Treas.

STATEM1ENT.

To cash on hand Juue lsi, 1899 ...... ........... $162 83

Receipts.

Rents............... .. 8803 50
Menîbers' Subseriptions .......... 630 00

Field Day Surplus .. .... ......... 53 59
Donations ...... .. .............. 27 75

*1Entî.aîce Fees Musen.i...-.. .. 13 30

RECORD OF SCIENCE ................ 6 65

Sale of 2 Boxes .. ....... 50
- 1535 29

By Disbursemnents: *

A. Griffin, Salary ....... ... ..... $552 00
RECORD 0F SCIENCE...........210 39

Sundry Expenses ..... ... ........ 197 92
Ligliting ............ .... ..... .. 137 00

Insurance 3 years ..... ...... ..... 127 50

Fuiel ....... ..... ... ....... .. 111 41

Repairs ...... ...... ....... ..... 95 51

Printing ................... ..... 72 79
Lecture................57 50

tTaxes ..... ..................... 49 02

Commnissions on Collections-.........46 37

Museuin ........ ............ .... ý24 20

Library............... ..... .... 17 85 l
-- $1699 46

Interest on Overdraft ............. .... .......... 41 88

Bank Overdraft Ist June, 1899 ........ 492 60

Cash on hand .............. ......... 15 68

<To Bank Overdraft 31 st May, 1900... ....... 551 50

$2249 62 $2249 62

*ý1useuin open fre af ter Aug. lst, 1899.
fluiciuded ln titis arnount is a specisi assessnient $14.10 for opening Inspector Street
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CAsUi ACCOUNT.

To Balance on hand June Ist, 1899.... .....

Receipts as per Casli Book.....
Loans B Iank"

By Deposits g .

Slâterest . . . . . . . . . .

Disbursgeients as per Cash Book ...........

Cash on liand ... ... .............. .......

BANK ACCOUNT.
Due Bank Ist Jâne, 1899 ........... .. ........

cc New Loans ........... ....... .....
Paici on account Loaus ..... ... ....... ..

Due < 3lst May, 1900 .....................

Mvontreal, May 31st, 1900.
Atidited and found correct. JosEpit Fo

S 162 83

1535 29

725 30

666 40

41 8S

1699 46

15 68

$2423 42 $2423 42

- 492 60

725 30

666 40

551 50

$1217 90 $1217 90

RTI ER.

C. T. WILLIAMS.
*S15.68 of this wvas Paid on last ycar's leans.

DU'CK HAWK ON M'VOUN-T ROYAL.

Arnong the rnany interesting donations to the NatîiraI
History Society's M\,useumi during the past year one of the
most unique and rare wvas a a ine spacinien of the Duck
Hawk (Falco Peregrinits, variety analurn), preseinted by
Mr. Alfred Joyce, of Montreal. It xas siiot during the
rnonth of March by one of biis ernployees on Mount Royal,
and is the first authenticated instance on record of its
havingr been observed iii the v'icinity of Montreal.

E. D. Wintle iii his " Birds of Montreal " refers to it as
follows:__"Siiuxnmier residen t," scarce. While out.blackz
duck shootingp in the flrst week of October, soine years ago
on Lakze St. P>eter, a duck hawk swooped dowvn on the live
decoy ducks, breaking the wing bone of oiîe of them, but
the dueks evidently saw the ha-Lwký coming, as suddenly,
uttering Ioud quacks of alarin, tlîey dived unider the wvater
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jlst ili blîne to save hlinîselves froî ic th awk, wli

plisSeL so qulickly over thon> liat IL 01 11d l( et a siiot at
buuis berror of the ducks. The bite Mi'. Catilfieid rcciv'ed
a bcatii'ul pair ofth lesc 1uawlks to stufil foi, the Museunm
of the Natural H-istory Society of M1ontreal, froni Mr. N.
C. Fisk, of Abbottsford, wvbich wcî'e siiot MaY 7, 1890, on
Yaîniaska Monatat Abbottsford, abouit 40 miles east
of Montî'al. -Mr. Fisk saiui Ulis pair of duck hawks hiad.
a nîest ou the wecsternî sidc of Llhe unountaini, aind lie lias
obsci'ved this species tiiere cvery year for' forty years past.

He tock two eggs cf tule d1ick liawk iii April, 1891,
blucre, froxul tlimer a rocky ledge ; iio imaterial wvas uiscr
for the ulest, onlly a shigbbl 1îoll1owv scratclcul ont by the
hiawks uuîder a sliel\,iing rock. Tiiese eggs Nvere prcseiited
bo the MuIiscumii of blie Nau'lHistory, Society eof Monit-
i'eal by Mir. Fisk, and.his son kiindly gat'e nie a fille feiniale
speciimen of bue duek biawk wicih lie sliot about Apî'il 18,
1892, on Yamasiam ouîan auid it is 110w iniiiy collec-
tion cf biî'ds' skinis ; s0 bliat ib appears the locality is a
very attractive miue foi' this species foi' a breedig-place,
because w~lieii a pair'.of these luawks arle sliot tliere aniotîer
pair' takes tlhon' place. Mi'. Fisk w~rote to mue, nn(lei dlate
of May 4, 1893, that tbe iawvks wveîe bbeî'e and luad been
foi' soiiie tiine pasb, anid Lliat lie lucard bîeni " squeal)

to-iigbbit for the firnt tiniie ;aiid wvritig agraii , uîdeî' date
of Jume 10, 189â~, lie said thiat bis soit liad silot onie of bhc
lîawkzs, but could îiot obtaini thîe oblier oiie. He kinidly
sein une the mie0 sot, wbiicli wvas a beautiful muale speci-
utlen, but, unifoî'tuiaztelv, by thîe tinile i: i'eacliel mne it xvas
too mnucili decouu1)05d bo ia-ve thec skiii pî'eserved for my
collectioni.

The speciniieii abov'e refer'îed bo, l)ieselited by Mir. Joyce,
lias becut cleveî'Iy inoun bcd b, A. B. 1)umiioucliel-ý, taxideî'-
iisb, of this City, alid lias been placed 011 viev iii bhe
Soçietv's collectioni.

ALFRnED GRI1uIN,

C'uialo2'.
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ABSTRACT FOR TH-E MONTH 0F JANUAFRY, 1900.
Mýeteorological Observations, "?JcGilI College Observatory, Montreal, Canada. Hoight above sea level.8 et .H CED ueitnet

TH ERrSiOlET ER. Ie B'AR OMETER.
DAY

3
4
5'
6

SUNDAY .. 7
8
9

12

13i

SVN-DAV .... 14

1 s16
17
18
19
20

SUIIAY...21
22

23

24I
25

26
27

SUDY....28
29

,30

31

Sîcans..

26 Veirs meins j
or and inclîîding
hi% mnoîîh

ïNean. Max.

7.0 12.0

4 9 8.8
14.5 2.8

31.0 36.7
23.1 34.8

29.7 39.2

27-2 3Y.8
02.3 20.7
19 8 36.2
1.6 1o.5

17.0 21 5
9-4 16o0

14.5 20.0

21.9 26.2
24.0 30.5

-3.7 17.7

Z4.8 26.2
34-9 39.2
36.o 38.7

7.8 33.5
31.1 38.5
2e. 5 42.0

-2.1 5.5

23 3Z.0

15 3 32.8
13.3 28

23.7 20.5

16.,S2>-.85

12 30 1 20.72

.Min. Range.

-3.2 10 0
2.8 9.2

-D.2 9.0

4.8 28.0
21.4 15.3

%S 5 16.3

19.s 19 4
4.0 35.8
3.0 17.7
2.8 33.4

-2.8 13.3
10.5 11.0

7.0 9.0

9.5 10.5
.6.8 17.4

1ý. 0 12.5
-4.8 22.5

-4.0 30.2

24.2 15.0

34-0 4.7

__,.S 35-0
12.5 26 o
2.3 39.7

-7.8 33-3

-2.0 1o.8

4.5 27.5
7.8 25.0
5.6 12.7
3.5 17.0

4.39 X6-32

1t
Mean. Makx.

29.69 29.85
29.56 29.73
30 07 30.34

30 38 30 46
30. t5 30.30
30.36 30.44

29.99 30.39

30.23 30.57

30.34 .30.55

.9 92 30.30
30 20 30.41
29.71 29 91

30.0;1 30.15

30.00 30.09

30.24 30.32

30.13 30.34
3e0.63 30. 73
30.29 30.58
29.94 30.3

29.49 29.86

29.96 30 12

29 96 30.01

îg.Fi 10.22
30.31 30.18
29.64 29 9W
* 9.40 29.47
29.91 30.07

30.05 30 16

29.72 29).91

2g.70 j 29 75
29.60 29 67

29 3 3-7

30.053

Min.

2455

29.49

29.74
30.34
30.29
30.15

29.67
-29.67
29 9;
29.68
29.81
29. ý9
29.9j

29 92

30. o6
30.04

30.35

30.15
29.86
2,).26

29.40

r>9 S6
29.59
30.01

29.40
29.34

29.48

29.91

29.E0
29.62
29.50

«29 775

ANALYSIS 0F WIND RECORD.

Direction ......... N N. E. E. S E. S. S. M'. W. N. W. CALIM.

Mliles 908 251 316 2454 97S 4399 1480 ;00

I)'raioî n rs 88 28 ,26 8 23 83 5

I Ican velociy .... 110.3 9.0 12 2 1 x.6 12.2 19.0 27.S 16.4

G.rente.st noilcage jr, nmie hour was 35, on the
2lst anîd 23rd

(ýro1tesqt veloeity in gusts, 38 miles per heur
on tho25th.

Resultoînt mijcage, 5,000.
Resuirant direction, S. 47 50 W.
Total onileige, 10,68C 

i

1Range.

.30

.24

.6o

.22

.21

29

.72

.90

.63

.62
6o

.32
.23

.17

.26
.30

.38
243
.27

.60

.72

.15

.63

.47

.13
.6;1

.25

31
.13

.17

.401

.331

WI1ND.
lNeatn

relative
humid-

j'y.

95
8d

84
77
Bo

87
80
79
84
92

93
94

94
94
87
9.z
98
93
99

84
E5

7~1

84

89
86
81
73

87.4

82.3

General
direct ion.

N.
S. \.
S.'%v.

S.
s .W.
S. WV.

S. E.
W.

E.
S. W.
N .

S. W.
S.

N .
S.

S.W.
N .

N.E.
M..
N.W.

W.
S \V.
S.\V.
N.
S. E.
S. W.
Wv.

S.E.
S.W.

S.

S.47.5" \V.

i Me-.ri
'eloci îy

i n miles
pCr lîour

6.9
12.5

16.2
10.7
21.8
15.1

22.1I

18.4
9.8

22.6
11.0

9.1

0.4

3.0

3.9
11

14.0
5.3

22.0

14.4

14.6
18.1
26.8
15.0

07.9
19.7

25.4

12. q

22.0

11.3

11.0

4 36

1 6 57

*IBarometer readings reduced to 5e&.lerel and
tenhlierllture 320 Fahrenheit-.

t Meaxo of hi. hourly readings taktn frouî
self recordinir instrumnts.

1 llumidity relat; ve; mean frein observations
at 8, 15, and 2-) hours.

Ir 19 years only. e 14 years only.
The greatest boat Nas 429.0l on the 2lrd: the

gre.ite.qt cold was --7 1. 8 on the 24t1î, giving a range
of îcîîmî'erature of 49.8 degrees.

Warmest dîîy wa, the 2Oth. Coldest day was
the 241th. Il ighest barometer rending was; 3).73on
the 17th. Lowe.st barosneter was 29.26on the 20tlI
givîng a rantge of 1.47 inches.

57
So
0

82

33
51
t2
16
43

21

Co

70

Co

00

9i
33
J2

24
0a

86

Ca

15

30.2

0.0

0.0

0.01

0.29

1.46

0.861

3liîîimul. relative bumxclity observed was 64,I
on the 31st.

Itai feli1 on 5 days.
Snow fell on 17 days.
ILunar halowf on 20 h. s
Lua r hanowe on 23 ays
Lunar coronas on the 6th, 9th, 13th. 15thi

l6th and 17th.
Fog on 4 desys.

02

0.2

20

6.o
4.5
0.0

1.2

1.3
17.3
0.0

0.2

1.9

0.0
0 1

36.6

30.04

DAY.

0.02 1

0.02 2

3
0.01 4

6

7..... .SVNDAV

9
0.21 10

0.70 il

o.6o 12

0.00 23

0.03 14.......SUH1AY

.... 15

o.08 id
0.00 19

1.16 20

.... 22

0.00 23
... 24

0.42 25

2-73 26
0.00 27

0.02 21B........... 51010AY

0.39 29
0.00 30
0.03 31

5 37.............. SîîMS.

126 Years racans for
3.73 and zîocltiding this

motith.



ABSTRACT FOR THE MONTH OF FEBRUARY, 1900.
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.

THERMOMETER.

Mean. Max. Min. Range.

-4.5
-3.8

12.0

25.7
17.3
22.5

23.531.5
22.2

23.1
31.4
37•4
19.2
17.8
23.9
23.0

13.8
z6.2
29.2
23.0
25.2
25.3

32.8

10.5
-9.5
-4.3

6.5

3.5
2.5

28.5

19.0
22.2
25.0
24.8
38.8
40.8
26.o

31-2
39.0
44-2
28.7
22.2

27.818.2
29.6
21.2

24.0
38.5
29.2

29.6
38.8
35.2
-5.0

4.526.5

26.03 22.99

z5.67 .23.61

-9-2
-2.2

2.0

9.5
20.0

7.02.8
.0
24.5
29.o

14.5
20.3

28.7
5.2
24.5
20. 0

7.8

9.6
22.0
23.0
27.0
22.7
20.5
28.2

-5.0
-2.5

-23.5
-Z.8

9.49

7.48

12.7
23.7
26.5

9.5
12.2
8.o
23.0
28.8
16.3
7.0

26.7
18.7
35.5
13.5
6.7
7.8
10.4

20.0
9.2
22.0

1z.5
6.5
9.z

z0.6

40.2
6.5

28.0
38.3

23.50

26.%3

BAROMETER.

Mean.

29.6o
29.91

30.00

29.95
29.85
30.02
30.32
3008
30.07
30-45

30.35
30.24
29.54

29.94
29.92

30.00
30.06

29.73
29.80
30.23
30.23
29.77
29.39
29.44

29.05
29.80

30.54
30.55

29.958

30.024

Max.

29.86
29.96
30.14

30.24

30.04
30.28
30.36
30.30
30-43
30.52

30.34
30.30
30.12
30.06

30.05
30.09
30.12

29.95
30.02

30.31
30.31
30-5
29.51
29.60

29.2

30.23
30.70
30.68

30.232

Min.

29.43
29.86
29.88

29.72

29. 2
29. 9
30.%8
29.87
29.74

30-34

30.22
30.2
29.24
29.51
29.79

29.85
29.95

29.62
29.64
30.02
30-15
29.43
29.33
29.18

28.92
29.22
30.23
30.42

29.767

Rarge.

.322

a ANALYSIS OF WIND RECORD.

‡Meau
relative
humid-

ity.

84
90
80

94
83
96
93
93
85
77

86
83
92

77
88
84
85
82
86
8485
96
83
89

g4
86
77
93

a WIND.

I Mean
General

direction.

S.W.
S.W.
S. W.

E.
S.W.
S.

N. E.
N.E.
S.W.

N.E.
S.E.
S.W.
S.W.

S.W.
S.W.
N.E.

N.
W.

S.W.
N.E.
N.E.
S.W.
S.

S. W.
S.W.
S.

S.E.

velocity
inr miles
perhour

29-4
7.9

14.8
12.6
ar.8

6.2
5.3
10.7
28.2

8.2

5.3
8.2

25.9
35.719.8
25.3
3.9

28.3
24.2
22.5
22.5
29.7
19.!
28.4

40.1
3z.8
21.8
13.6

S8.19

sI8 27

DAY

142.0

Barometer readings reduced to sea-level and
temperature 32° Fahrenheit.

t Mean of bi-hourly readings taken from
self recording instrumenta.

‡ Mean from observations at 8, 15, and 20
hours. Percentage of Saturation.

S19 years only. 814 years only.
Ihe greatest heat was 44.2 on the 13th: the

greatest cold was -13.5 on the 27th, gi7ing a range
of temperature of 57.7 degrees.

Warmest day was the lSth. Coldest day was
the26th. Highest barometer readingwas 30.70 on
the 27th. Lowest barometer was 28.92on the 25th,
giving a range of 1.78 inches.

C

,- 2i2

75
83
6r

69
or'
48
Co

36
80

Si
57
9O

99
09
96
79

0 a

45
99
28
0a

15

64
99
oo

2.98

.838

.O î
g.-

....

....

....

0.32

0.54
....

0.07
2.05
....
....
....
....

....

....

....

....

....

.-..

0.2

6.5
0.0
1.9
0.1
0.0

0.9

0.1
2.0

3.8
5.0
0.0

9.4
0.3

3..

23.3

0 u

0.02

o.68
0.00
0.22
0.01

0-32
0.54

0.07
2.05
...

0.09
....
....

0.0
0.20
....

0.38
0.67
0.00

1.03
0.03

................. Sums.

26 Years meansfor
and including this
month.

Minimum relative humidity observed was 54,
on the 14th.

Raim fell on 5 days.
Snow fell on 15 days.
Rain or snow fell on 18 days.
Il oar frost on 3 days.
Lunar halos, on Ilth, 17th.
Lunar coronas on the 6th, 7th, 10th, 11th.
Fog on 5 days.

DAY.

2
2

3

4.. .. .SUNDAY

6
7
8
9
10

Ilz........... SUNDAY
12

23
14
z5
16
17

78......... .SUNDAY
19
20
2r
22
23
24

25...........SUNDAY
26
27
28

1
2

3

SUNDAY........ 4

6
7
8
9
20

SUNDAY........x 
22

13
14
15
16
17

SUNDAY........z8
29
20
22
22

23
24

SUNDAY........25
26
27
28

Means...... ......

26 Years means
for and including>
thi m t .

Resultant mileage, 5,950. Resultant direction, S. 44P W.
Greate4st mileage in one hour was 62, on the Total mileage, 12,227.

13th. a Wind velocities from the 10th to the 20th are
Greatest velocity.in guste, 72 miles par hour from the City Hall, and are corrected to Mountain

on the 13th. Anemometer.

6335

3.112
this month ......



ABSTRACT FOR THE MONTH OF MARCHI, 1900.
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. 0. H. McLEOD, Superintendent.

THERMOMETER.

t
Mean. 1 Max. Min. Range.

15.0

22.5

08.4

02.2

1.0

13.6
2s.6

20.2

27.6
23.3

2.7
1.2

1z.2
16.o

4.5
12.7
11.6

9.8
29.8
32.9
22.6

28.3
31.7

13.6
20.0

27.1

32-3

32.4

32.6
30-3

30.8

19.8
26.4
22.8

20.5

5.2

35.2

35.2
26.8
36.7
34.0

9.3
7.5

25.5

22.8
9.2

?o
17.8

05.7
39.2
38.8
25.3

35.5
38.0
19.7

26.8
33.7
36.7
38.5
38.2
35.4
36.3

0.0

20.0

05.0

3.0

-4.0

-3.316.o
12.1
15.5

9.2

-4.0
-5.8
-- 2.2

5.5
-1.0

4.5
7.0

0.5

z6.o
26.o
16.3
18.o
09.7

9.8
15.3
29.3
26.1
25.8
25.5

23.5

9.8
6.4
7·8

17.5
9.2

38.5
19.2

14.7
21.2

24.8

13.3

13.3

27.7
17.3
10.2

16.5
10.8

05.2

23.2

12.8
9-0

07.5
18.j
13.2

17.0

18.4
7.4

12.4
12.4
9.9

12.8

%BAROMETER.

n
Mean. Max. Min. Range.

29.97
29.34
29.92

30.23

30.58
30. o6
30.05

30.48
30.07

29.83

30,07
30.23

29.97
29.95

30.14
29.68
29.92

30.07
29.67
29.58
29.90

29.91

29.82
30.03

30.02
29.75

29.66
29.81
29.93

30.03
29.91

30 41
29.53

30.07

30.35

30.67
30.64
30.44

30.57

30.40
29.97

30.05

30.30
30.18

.10.05
30.21

30.11

30.05

30.18
29.98
29.69
29.99

30.04
29.99

30.10

30.12
29.94

29.73

29.85

30.00

30.07

30-00

29.42

29.23
29.53

30.00O

30-35
29.6o

29.64
30.40

29.87
29.75

29.97
30.15

29.87
29.89
30.05

29.47

29.72

29.98
29.39

29-38
29.70
29. 7

29.73

29·99

29.94
29.64
29.58
29.73

29.85

29 99
29.85

‡Mean
relative
humid-

ity.

a WIND.

General
direction.

98
96
87

Bo
82
96
81
82
82
85

75
79
81
90

84
88
82

89
93
82
st
89
94
90

97
95
97
73
96
92
92

Mean
velocity

in miles
per hour

35.5
27.1
26.6

Z3.2
1.2

24.9
41.
36.3
x6.2
16. 1

21.6
20.316.6
25-7

13.6
20.0

26.o

18.7
18.9
31.0

26.7
19.7
23.3
21.6

17.2
12.5

03.1
20.4

21.0

0.0

z8.6

DAY

Mcans........... 19 .66 26.8 9 8. 2 25.4 29.954 30.3 29.79 .334 87. S 4 W 20.82 .64

26 Yea s means
for and i 24. 31 31.46 16.76
this month ...

14.59 29.975

a ANALYSIS OF WIND RECORD.

Direction........ N. 1 N.E. E. S.E. S. S.W. W. N.W. CALi.

Miles ...... 337 842 697 x593 1290 7048 2005 2699

Duration in hrs.· 36 38 40 77 86 274 112 8

Miean velocity.... 9.36 22.z6 17.42 20.69 15 0 25.72 17.90 20.98

Greatest mileage iL one hour was 54, on the Resultant direction, S. 47 .5° W.
Ist. Total mileage, 15.511

Greatest velocity in gusts, 56 miles per hour Avorage velocity, 20.85 miles por hour.on the 7th.
Resultant mileage, 7,795.

77.06 .... § 13 18 J 47.38

* Barometer readings reduced to sea-level and
temperature 32 Fabrenheit.

t Mean of bi-hourly readings taken from
self recording instruments.

l Humidity relative. Mean from hebrvations
at 8,15, and 20 hours.

119 years only. § 14 years only.
The greatest heat was 39.2 on the 19th: the

groatest cold was -5.8 on the 12th, giving a range
of temperature of 45.0 degrees.

Warmest day was the 20th. Coldest day was
the 5th. l ighebt barometer reading was 30.67 on
the 5th. Lowest barometer -was 23.23 on the 2nd,
givingarange of 1.44 linches.

DAY.

I à
2

3

4...........SUNDAY
5
6

2

3

SUNDAY........ 4
5
6
7
8
9

20

SUNDAV....zz
12

13
14
15

16
17

SunDaY...28
19
20

22

23

24

SUNDAY ........ 2
26
27

28
29

30
31

. .

a

00
0

68

18
88
g9

99
47
00

97
99
05
50

03
il

62

9'
22

72
92

36
94

96

62
45
39
97
86
83

-

.10

0.03.

(e

î8. 2
3.6
0.3

0.5

6.0
0.0

0.0

5.0

0.o

0.2

6.8
o.2

0.

0.3
0.2

~0
e.S

8

X.82
0.36
0.03

1.150

0.oz0.00

0.50

0.00

0.02

0.75
0.02

0.44
0.03
0.0

0.03
0.02

E.
N.W.
N.W.

S.
E.

S.E.
S. W.
S.W.
S.

W.
N.W.
W.
S.E.
S.W.
W.

S.W.
S.W.
S.
S.

S.W.
S. W.

S.
S. w.
S.W.
S.W.
S.E.
S.W.
W.
W.

N.W.
N.W.

.SUOMAr

. . 25...........
0.0 0.00 26

... 0.1 0.or 27
.... 0.0 0.00 28

.... 29

... • 30
31

0.13 46.4 5.30 ............... Sum1s.

26 Years meansfor
1.203 24.37 3.651 and including this

month.

Minimum relative humidity observed was 73,
on the 28th.

Rain fell on 3 days.
Snow fell on 20 days.
Rain or snow fell on 20 days.
An aurora was observed on the 12th.
A lunar halo on 1 night.
Lunar coronas on 2 nights.,
Fog on 2 days.

7
8
9

10

1 Z

12

13
14

15
z6
17

... SUNDAY

1



ABSTRACT FOR THE MONTH 0F APRIL, 190
Meteorological Observations, MýeGiili College Observattory, Montreal, Canadp- I-eighit abiovo sea level, 1S7 reet. C. IL.

0o.
UeILEOI1), .Siuperint,"nden.

DAY

SUNDÂY ..... I

3
4
S
6
7

SUNDAY.... 8
9

2

4

17
28

29

21

SUNoAv .... 22

23
a4

25

26
27

28

SUNDAY .... 29

30

Means ........

26 Vearameans
for and includijng>
this monh ..

t
Me.n.

35.09

37.87
35.85
34.49
36.90
42.33

40.99.

32.43

26.03
30.

40.55

3720

36.29
35.94

4. ý62
44.20

44.95
54,79
50.37

52 .49
61.01

53.47
54.06
46.46
48.72
48.27
44 50
47.63

54.22

55.25

43.48

47-47

'IHE RMOM ET ER.

M ax. Min.

40.3 29.4
42.3 3Z.6
39.5 33.1
38.8 29.5
43.0 30.3
47.7 36.4
48.9 33.0

37.7 24.5
30.3 21.9

37.6 22.7
48.5 34.3
41.1 32.8
41.1 33.8
40.0 32.5

49.1 33.6
52.5 35.9
57.0 32.5

63.7 44.9
56.2 44.7
61.3 43.0
72.7 48.8
6
0.8 44.6

62.2 43.9
54.0 37 8
59. x 37.9
56.6 39.8
49.0 40.0
53 1 40.3

66.6 36.2
71.7 40.6

50.75 35-68

48.95 32.67

Range.

10.9

-0.7
6.4
9.3

22.3
25.9

23.2

8.4
14.9
l4.2

7.3
7.5

25:5

24.5
18.8
22.5

23.9

16.2
18.3

21.2

16.8
9.0

122.8

30.4

31.12

t
Mean.

29.86
29.94

29 79
29.99

30.00
29.80
29.68

29.74

29.90

30.2

30.33
30.27
29.89
29.80

30.2X9

30 41

30.30
29.85
29.80
30.13

30.04 3

29.94 2
29.90 2

30.06 3
30.22 3
29.92 3
29.88 2
30.03 3

29.94 3
29.61 2

29 971 30

29 964

a ANALYSIS 0F WIND RECORD.

Direction.......N . N. E. E . S E. S. S. W. W.

Mile&s.. 907 359 420 11!7 P.0 4324 1367

Duration in7 hes 73 -46- 46 81 38 221 78

Mean velocity. 2.24 7.61 9.13 2.43 1 34 2.05 1.75

Greate8t muileage iL one heur wats 41, on the Rlesultant; direction,8th. Toa ileage,, 11,897
Greateet velooity in gusts, 48 miles per hour

on the aOth.
Resultant mileage, 3,295.

$B1AROME'l'R. % VINI3 . 2

relativ Meai e DAY
h,înid- Gencral il'ot [ty h.0 É -- OM x. Min.' R nlge. îîy. direction. in mile.. 1'J 

0
29.90 29.83 .07 84 N. W. 22 4 6o . ... . ... .... 1 .... ii111,2-
30.00 29.87 t23 96 S, ro.6 36 o.oo .... ocao 2
29. Pl 29.73 .18 93 S. W. 11.6 00 o.o6 ... .. o6 3
30.14 29.76 .38 90 W . 17.2 48 .... 0.2 0.02 4
30.2r4 29.83 .31 89 SW 9.1 61 0.00 . ... O 0 3o
29.85 29.76 .09 77 IV 18.2 87 .... . ... . ... 6
29.78 29.61 .7 70 N.WV. 15.5 go ... .... 7

29.84 r9.66 .18 89 N. W. 22.0 78 ... ... 8. 8........... SUNI)AY
30.00 29.85 .15 92 W. 27.2 00 .... 0.4 0.04 9
30.30 .9.Q8 .32 77 S. W. x3.3 28 non0 0.1 0.01 1.
30.38 30.27 .12 69 S.W. 6.6 85 ... . .... ... Il
30.27 30.06 .2 1 88 E. 9.7 03 0.04 .... 0.04 12
30.o6 29.79 .27 96 S. W. 13.5 00 0.16 0.0 o.16 13
29.94 29.76 .î8 90 S. W. 24.7 09 o.o6 0.. o.06 14

30.3l 29.94 .37 65 S. W. îç.t 98 .5... .... ... î ~ SUoî.v
j0.48 30 31 .17 65 S. 9.2 8. .... .... , .. 1,
30.42 30.12 .30 78 S.E. 23.4 66 0.02 .... 0.02 17
301 29.77 -35 89 S.E. b0.1 18 o.66 . .66 .6
29 97 29.72 .25 84 W. 25.3 07 0.07 ... . 0.07 19
0.20 29.97 .23 69 S. W. 22.5 q6 . . .... 20
0.14 29.94 .20 70 S. T4.7 80 .... .... ... . 21

9.97 29.92 .o6 76 S.E 8.4 on O 01 .... 0.0r 22 ....... I-NU&V
9.96 29.86 .10 87 N.E. 8,2 22 0.30 .... 0.30 23
0.25 29.97 .î8 55 N 18.0 98 ... .... .... 24
o.18 30.04 .24 4V N, W. 2o.0 99 . ... .... .... '5
0.07 29.8t .26 46 N. W. 25 4 99 .... ... . ... .
9.92 .29.85 .07 63 N. W. 24.9 29 0.00 .... 0.00 27
0.22 29.9. .19 65 N. 22.7 45 0.00 .... 0.00 28

.22l 7.82 .30 (il S.W. 14 O 97 .... .... .... 29.......SUNDAV
9.82 29 40 .42 65 S. W. 24 4 35 0.02 ... 0.2 30

.081 29 87,1 .2.1 76.o S. 68.50 W. 26.3 50 1.39 0.7 1.46. . . Si

.202 
6
6.~ ... 8î6o6 

5
2.0 2.63 5.9 2.62 26 V'ear,. nicansfor

2 Iarometer readings reduceti to âet-level aîîd liain feil oit 15 tixy8.

teloperature 32Q Fahrenheit. '%now foli on 5 day.
: llumidity relative, saturationi being: 100. Rain or shiow fell oit 17 iys.

N. CALM. Yioan froin ol3oerv2ttionia at M,315, anti 2é hours. Luriar halo on the 161 h.
fl9yearn only. ë l

4
yenriionty. Lunar corona on the 9th.

-- The grinitest heat wn.s 72.7 on the 21st; the Fog on the 2nuI, 3rul. l2th, 16th, 17th, 23rd. and
247 grentest, colti was 21.9 on the 91111, giving a range 29th.

-- _________- of tomp5erature of 50.8 degrees.
2.95Warmest ilay was the 2lst Coldest day was

S. 68.5, W. the 9th. Ezlighest barometir rendi 0 g vas 80.48 it
the 16th. Lowest boironieter was 29.45 on the Soth,
giving arange of 1.08 inebes.

Minimuîm relative humldity observed was 34,
on the 26th.



ABSTRACT FOR THE MONTH 0F MAY, 1900.

M'eeorlogcalObservations, McGill Collge Observatory, Montroal, Canada. Higlit above ses level, 187 feet a. H. MeLEOD, Superntendeit.

THERMOMETER. *BAROMETER. 1 WIND.*<..

DAY 
reatv Meaîî 81 S' DAY.

tt 
humid- General velocity ~ -0~

Mean. Max. Min. Range. Mean. Max. Min. Range. ity. direction. in miles P. in2 à X

1 40.84 48.7 34.7 14.0 ag.81 29.95 29.71 .24 62 W '5-7 8 .. .. ..

2 51.42 6S.2 34.2 31.0 29.75 29.94 29.6! 5 S.E. 20.1 Î32

3 54.02 67. 4.0 24 29.54 29.62 294 .2 9.0 s.w ... 

-4 
0.03 

26.4 
0.03 3

4 4 1.51 51.6 36-7 14.9 29.69 29.77 29.63 .14 6 1 S. W: 19.6 6o 0~ .0n o00 4

S 40.88 49.0 32.7 26.3 2. 86 29.92 29.77 .15 64 S. 19.2 77 ... 0.0 0.00 S

SjNnAy .... 6 42.03 53.4 35.0 t8.4 29.94 30.25 29.87 .28 di S. W. 18.8 55 .... 6..... SVN0AY

7 41.39 50.4 31.2 19.2 3.8 027 30.10 .17 52 S.W. 15.1 93 ., * ..

fi 44.27 47.8 36.8 11.0 29.77 30.t0 29.55 .35 91 E . 16.o 0 0 .59 8.. .5

9 38.67 44.2 33.8 10.4 270 29.98 29.55 .4 70 N.W. 21.8 14 0.25 .. 2.25 l9

10 34.54 42.0 28.0 14.0 30.00 3.04 29.96 .08 65 W . 28.9 20 .... 0il000 2

1t 42.45 51<2 30.7 20.5 29.97 30.05 29.90 .13 6o W. 11.0 93 .... .. .. 1

12 47.24 57. 3 34.0 23.3 29.98t 30.07 29.91 .t6 62 S. 14.9 96 .. .. ..

SUNDAY .... 13 58.24 68.7 50.9 27.8 29.91 29 93 19.87 .06 55 S.W. 16.4 22 ... .. 3..... SLNOAY

14 5914 74.1 45.1 29.0 29.75 29.92 29.62 .3 < SW 50 4-01 .. 01 4

î5 61.71 -87 St.5 27. 29.80 3.5 29.64 .4 9 S*W o3. <-.48 'S

16 35.12 63.4 45.3 182 30.14 30.18 30.05 .23 Z2 N.W. 7ý 92 ....

17 46.62 55 3 43.0 12,3 30.06 30.17 29.90 .27 7 N 16. 3 03 0.92 .... 0.92 17

18 45.09 48.2 42.2 6.0 29.75 29.90 .3 .07 92 N . 16.1 00 o. x6 .... o.z6 î

19 4.6 57.6 430 15.6 29.7 293 29168 .15 70 N. 19.6 34 ... ... ... 9

SUN1AY... 0 50.00 59.2 427 17.5 29.69 2971 29.66 .05 70 N. 33 7 2420. ..... S N Y

21 47.16 53.4 42.7 10.7 29.73 19:79 29.70 .09 90 NNW. 9. 7 00 '260 .. o.6 2

22 54.82 68.8 42.6 27.2 29.80 .9.89 29.77 .12 6o W. 19.1 zoo 0.00 .... 0.00 22

23 58-60 69.7 43.1X 26 6 29.92 29 99 29.86 .23 6o S.W. 822 B .... ... 23

24 52.86 734 49.6 138 2.7 3.3 298 .14 65 N . 17.0 78 .. 1

251 62.45 73.2 46.5 26.7 30.25 30-19 30.03 .16 63 S.£. îî8... n

î6 6.9 76 1 49.0 27.1 30.13 30.23 30.00 .23 61 S. 15.7

SUIDAV .... 27 64.14 75.8 52.7 23.1 29.99 30.08 293 .1 72 N. Z7.1 46 .... ... 27.......SUNIOAY

28 5.4 67.3 48.7 z8.6 30.22 30.30 30.08 22- 6r N . 18.9 6 .. .. .. a

2 5929 72.4 44.3 a8î 30.31 30.39 30.24 .25 59 6... 4 ~ . . .. 2

30 62.5s9 76.o 48.0 28:0 30.09 30.124 29.94 .30 74 S. 21.2 :î00 .. 00t 3

31 67.89 8o.o 6o.î1 29.9 29.8 29.94 29.84 .20 73 s.w. z6.6 8î o.28 0,. os 31

Mexi.........51.32 6Z.92 41.83 20.09 29.880 30.020 29814 .16 6. .65 . 19 5. .1 00 31. .... .Suin.

I 26 Years mneafis for

6 V e a m eans .. tîh

fornd In luding 64.66i 6.02 828 2.3 .369 66.47 Î.. 14î 32 q5 t.04 î.6 .. .6 dIcuii II

th is o t . . .6î4 - 4 18 2 9 9 1 . . . . . . m o n th 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Barometer readings rcduced to aea.level aDU Minimum relative humidity oboerved Was 40,

aANALYSIS 0F WIND RECORD. temp)erature 32Q Fahrenhleit. on thse 4th.

t Mean of bi-hourly readings tken from Rain fell on Il days.

Direction ......... N. N. E. E . S.EB. S. S.W. W . N.W. CALI. self-rcordlg insltrumlenlts. Snow foll on 3daya.

- . - - - - -- -- - tRIumidity relative, aturation being 10' Rain or enow fell on Il day.

__________ - - -- - -- -__ _____ Mean of observationsl at 8. 15, and 203 heurs. A uoawaosre nteSh

Duration in lars.. x93 42 28 84 68 152 l05 72 1 li9 yearo only. ê 14 years only.FoonteSd

--ea -eo7 . 16 -9 --. -z3.26 Thse greateet huet wau 80.0 on the, glet; the

Men elciy...2629 2224 2.5 14. î86 18.77 2 7.22 15.03_ gTeateet coId was 28.0 on the 1Otis, gjy)ng a range

Qreatest inileage iL oneC hour was 84 S.W. on Reutn ieto.~5~of tcinperatnre of 52.0 degrees.
tii.Rft. Tta t mie o, W9.559N Warmest day was the Siet. Commeu day wuS

th velocitltyeae 1,83 the loth. Higisest barometer reading wa'go.89 on
huGreatest veoiyin guets, 86 S.W. miles par Average velooity 15.99 pi.â. tie-t.Lwî aoee 582.4« thse srd,

Resultant mileaue, 2M9. giving a range of .95 Incises.-
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ABSTRACT FOR THE MONTH 0F JUNE, 1900.

I)AY

SUNAY ..

SUNDAY..

Mens.

26 V cars mea
for and includi
th ismonth ..

Meteorological Observations, MeGill College Observatory, Montreal, Canada. Hio4z.ht above sel level, 1S7 feet. C. H. MIoLEOD, Superinienden.

TH EU MOMETER. Vl3SARUJME'rFI. WIN 1). o

oelaove eoo ~ ~- 6DAY.

t t hooi- General Velocity . o

Mean. M ax. Min. Range. Mean. Ma:ç. Min. Range. ioy. direction. in mie9 ol E 0.

per hiou, _________

I 71.12 79 2 6o.2 19.O 29.97 30.05 29.90 .15 ro N 9 85 0.0 *. 0.

2 6 0.31 67.4 57.6 9.8 29).80 29.94 29.72 .22 9, N.E. Ig.. 02 .6 .1.96 9

3 59.40 68.o 53.5 14.5 30.04 30.25 29.63 .32 , 59 N. 20.8 30 . ... 3 ... 1,0

4 62.73 74.5 49.0 25.5 30-13 30.21 32.04 .17 7'! S. 9.2 98 .. *

68.~ 66 ~ . î.6 30.00. 00 29.Q6 .o8 S wV. 16.' 99 
.1 7. 803-47

6 69.3 Si. ýS.o -3 3 29 96 3.23 29-84 .21 7. S. 8.8 9,l ...

7 67,72 743 6,t-5 2. 29.74 9.84 c9-64 .70 53 s: 66 o .
8  

* 0.00

8 70.62 So.6 65.3 2 5.3 29.(16 29.69 2o,.64 .05 si S. IT- 5r 0.00 9. 00

9 62.43 69.8 55. 14.2 29.87 30.08 29.67 .41 p1 W. 12.5 98 ... . .... ....

.10 59 61 68.4 47.6 20.8 30.04 30:17 P9,98 .29 i5î S.E. 1î o 99 ... ... ..

12 6825 79.3 59.9 29.4 29.84 79.4 1
9 S S ~ S 8.4 46 0.03 12 .0

12 61.57 68.3 54.2 14.0 30 12 30.18 29.268 .30 65 N.W. 11.4 98 . ... .. ...

23 65.02 77.5 50.0 27.5 30.08 30.28 .9.96 ..2 68 S.E. 12 6 87 . ... .... 13

14 64.71 75.0 54.6 20.4 29.86 29.96 29.81 .15 81 S. 2. 6 48 0.49 ., 0.49 Il

63-94 72.7 53.2 29.5 30.02 30.09 29.93 .15 63 S.W. 1. 99 0.1 ... ci 1

î6 66.42 76.0 56.3 19.7 29.97 30.02 29.92 .i0 68 S... 17. ..... 0.0 .,. 0.0

.il 59.85 67.2 494 2. 00 20 9 97 .20 69 N. 8.2 99 ..

î8 62.34 72.0 49.3 22.7 30.12 .30.19 30.06 o09 64 N. 14.0 99 '

19 68.99 78.8 54.8 24.0 30.13 30.19 30.07 .12 60 N 8.6 99 .. .. . ...

20 73-07 83.9 6oo 23.9 29.93 30.07 24ý 
Il I2 5S . 96 9

71 0.39 8o.o 60,0 20.0 29.74 29.61 29.67 .14 66 S.\VW. 2ý3.5 93

2.2 600.65 67.9 52.6 15.3 29.81 29.91 29.69 .22 8 S W. 20.1 34 0.0.9 . 0.09 212

23 62 Il 7.0 49.9 22.1 29.93 29.99 21).87 .12 72 S. li.1 99 ... ... .. 3

.4 69.53 7S.4 6Il1.5 z6.9 29.74 29.87 29).62 .25 70 S.W. 21.9 46 0.05 ... o 0s c4 .. IDA

25 697 47 630 17 29.78 29 89 29 62 .. 20 62 W. 24.7 39 o ... ooS 5

26 63-97 74.0 53.3 20.7 29.80 29.89 ,).65 .24 Si S'E. 7. P2 00 .2 2

27 69.23 86.o 56.o 300 2.3 2o.67 29.48 .29 97 S. W. 19.9 33 0.32 .... 1.32 2

28 71.60 77.3 66.o 12.3 29 55 29.60 2).50 .10 68 S.W. 12.2 05 0.*0*

29 62 co 74.0 51.0 23.0 29.49 29 59 29.37 .22 76 S.W. 2.2 46 O04. . . .4 2

30 32.49 56.6 47.5 9.1 29.6o 29.76 29.46 .30 84 S.W. 39 5 o 0.09 .... 0.09 30

- -8. 
4-3 .... .-.- -.... ui'

65.26 74.40 55.66 18.74 29.877 2996 9775 .75.S3 4 . o 2.9 6.5 43 3

00610 7.6 563 75 990 ... ... .254 70. î8 . . .. § 13 20 q54.63 3.587 . .. 3 587 I.22 -,lîiî Il

ANALYSIS 0F NVIND RECORD. 32 IloîcEnrengo oice oi0 2.e a 1d M;iinimuiul rol:ttive îuîiidtyoerd îl44

---- tMean of bi-hourly readingo tgkeO ftm Bin foîl on 14 diays.

.. .iý , on 3days.

Directon.... N. N. E. E. S E. S. S.W. W. N, W. CALM.

mile. .86 -376 -4 1374 -893 5144 835 503

l)rî 7inir, 1,8 . 6 9 8 75 244 6o 43

MenvctY. .-.. 1~2.7 22.1 9.0 14 o il 9 21 13.9 2.

(ireiltest inileage ii. one Itour was 4U front the Total mileage. 11,156.

soutbwest on tise 3Oth. Mearn velocity-, 15 49 miles per hour.

Resultant mileage, 4590.

Resultant direction, S. 48.8' W.

t lumidity relative, PAturîttion beile 100.
Mean of oboiervatioins lut 8, 15, au(d 21) 118iirs.

¶ ]q years oîily. i 14 yelirs oioly. th
Tise groatest heoat was 861.0 01, the ust; ts

greoutest cold was 417.5on tise 30tî, giving Il range

of temperature of 38.5 dogrees.
Warimest day wao thse 2oîtî Coîldest daY 'vasI

the 3Oth. lligisest barometer retiding was 30).190>"

the lotis. Lowest haroînoter w2Ls 29,37 on thse 29tis.
giving al range of .82 incises.

___________ - - 'I


