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ADDITIONAL NOTES ON DEVONIAN PLANTS FROM
SCOTLAND.

By D. P. PangaLrow, Professor of Botany, McGill University.

* In & recent communication® I had an opportunity of dis-
cussing the structure and probable affinities of Parka
decipiens on the basis of material supplied by Mr. Reid and
Mr. Graham, of Scotland. ' Lately, the former gentleman
has supplemented his previous large supplies of fossils by a
number of interesting specimens which have reached me
through Sir Wm. Daweon. This new material is in- some
respects the same as that already examined, but some of
the specimens are much better, while others represent
structures more or less wholly wanting in. the first collec-
tion, and thus enable me to now complete .the connection
between the different forms in which P. dectpwns oceurs.

The views.already expressed are ‘not altered in any o8-
sential feature by this additional material, while many
of the deductions drawn are verified and strengthened: I
have, therefore, deemed it cxpedient to supplement my
previous paper by a presentation of these -additional facts,
and also to discuss in connection therewith certain other
species.of Devonian planta associated with Parka.

1 Trans. Royal Soo. Cane IX. iv,
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PARKA DECIPIENS. Flem.

Bib.: Jn’l. Geol. Soc. XV, 407; XX. 413 ; XVII. 534 ; Miller, Testi-
mony of the Rocks, 1857, 446; Cheek’s Edinburgh Journal,
1831 ; Nature, April 10th, 1890; Page’s Advanced Text-book,
1856, 127 ; Trana Royal Soc. Can. IX. iv.

In the specimens recently received Parka decipiens is re-
presented by both stems and fruit. In the slates from
Myreton are two carbohized stems 5 and 5.5 ¢ m. wide.
Both are strongly rugose and folded back and forth as if in
a highly pliable or partly decaying state when imbedded.
The carbonaceous matter is much thicker and more gener-
ally abundant than in the case of any of the other speci-
mens examined by me. In the larger of the two; which
measured 78 c.m. in length, there were observed to be five
rounded pits with an average diameter of 8 mm,, strongly
suggestive of the possible position of roots. No positive
evidence of branches could be obtained.

In a specimen of sandstone from Rescobie, there was
found an irregular mass, possibly the rhizome of P.
decipiens, showing numerous small, round pits and processes
about 4 mm. in diameter, also presenting the aspect of root
stumpe, but from' the imperfect state of preservation it was
quite impossible to trace any connection betweea it and the
well defined stems of other specimens. From Rescobie
there.were also obtained two good impressions of masses of
sporangia. The remains are ferruginous and belong to the

type of the species.
PARkA pECIPIENS, Flem., var. Mep1a, Pen.

‘This varietal form is represented by stems which were
not included in the material upon which the original
,description was based. They occur in the.slates from
Myreton, are slightly carbomzed and measure from:-15-20
mm. in,width. In one case there was an imperféotly de- °
fined branching. The sandstones from Rescobie also con-
tain ferruginous impressions of stems of the same width—
15 mm.—which are distinotly branching, and in one case
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there is a strongly defined central axis, suggesting that
these stems were possessed of a pith which became infil-
trated with sand before the surrounding parts collapsed.
There was thus preserved a central axis of somewhat coarse
sandstone, which now stands prommently above the ex-
terior and flattened structure.

- 'The sporocarps of this variety are represented by very
imperfect 1mpressnons In my former paper/l spoke of
these remains as showing a distinet radial “structure, but
having no direct connection. with Parka—association and
their peculiar structure being the only grounds on which
relationship counld be established. The present material
renders a more definite expression on this point possible,
and an excellent figure showing not only their characteristic
structure, but also the fact that the sporangia -are con- .
tained in them, is given by Miller,’ who also quotes Dr.
Fleming * as saying that “these organisms occur in the
form of circular patches, not equalling an inch in diamet.,
and composed of numerous smaller, contignous pieces.
They are not unlike what might be expected to result from
a compressed berry sauch as a bramble or the rasp.” Our
original contention, therefore, that these circular bodies
with radial structure represent the sporocarps of Parka,
- may be considered as well founded.

Parka pEcipiens, Flem., var. miNoR, Pen.

This variety is represented by the fall sporocarps and
also by branching stems and leaves similar to those already
described: The sporocarps answer to all the characteristics
already assigned them and further comment is not necessary.

The stems (Plate I, fig. 3) show the usual rugose sur-
face and characteristic branching, and in the figure here
given the generic characteristics of form are well shown.
Near the base of the figure are what appears to be two
branches. These, on closer inspection, prove to be-separ-
ate structures lying across the stem of Parka. The. lower

1Trans. Royal Soe. Can. IX. iv. - .

3 Testimony of the Kocks, 44+ ; fig. 121.
8 Cheek’s Edinburgh Journal, 1881,
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one answers to what Salter has described, from the same
formation, as roots,} but which are probably referable to
Psilophyton. 'To this same catogory—roots—Kidston refers
a plant figured by Salter ? some years ago, but which would
appear from the figure given to belong more properly to
Parka decipiens var. minor.

A revision of the descriptions of Parka to embrace the
new facts at hand would be.as follows : —

Genus Parxka. Flem.

Aquatic plants with creeping, rugose stems, linear leaves
and sessile sporocarps; bearing two kinds of sporangia.
Sporangia, 2 mm. in diameter; macrospores, 40 u; micro-
spores, 15 u.

These fossils occur in micaceous slaty or sandy shales.
Their most characteristic appearance is that of oval bodies or
fragmentary masses showing rounded discs or impressions
of such. They are sometimes carbonized, often ferruginous.
From the Lower Devonian of Myreton, Rescobie, Blair-
' gowrie, Thurso and Caithness, Scotland. Reid and Graham.

Parka pEcrPIENS, Flem. Stems about 4-5 c.m. in dia-
meter, showing branching about 11 c.m. distant. Leaves,
linear, 1 c.m. broad, with somewhat rounded terminations,
Sporocarps, oval, 3.5x5.5 c.m., being more or less con-
spicuous impressions of the contained sporangia.

The sporocarps are sometimes complete, though gener-
ally found in fragments, either carbonized or ferruginous.

a. MEDIA, Pen. Stems, 15-20 mm. wide, and with the
oval sporocarps nearly entire, 13 X 20 mm. broad, and often
showing a distinctly radial reticalation. Impressions of
the sporangia distinct, usually carbonaceous. Leaves un.
known.

. * 3. MiNoOR, Pen. Stems, 4 mm. broad, with branches 2.5-3
c.m. distant. Leaves linear, 1.5-2 mm. bvoad, sometimes
finely veined, Sporocarps oval, 6-11 mm. broad. Impres-
sions of the sporangia distinct, usunally carbonized.

1 Ju'l. Geol. Soc., Plate V, figs. 3, 4.
* Ibid, Plate V, fig. 6.
British Mus, Cat. Pal. Plants, 233,
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LiYcoPoDITES MILLERL Salter.

Bib: Quarf. Jo'L. Geol. Soc. XIV. 75, pl. V. 8 a, b, XV. 407 fig. 3,
XXXIII, 215, 216 ; Miller, Testimony of the Rocks, 1857, 55,
fig. 12; Kidston, Brit. Mus. Cat. Pal. Plants, 232 ; Dawson,
Can. Nat. V111, Feb. 1878, fig. c.; Solms-Laubach, Fos. Bot.

This species is represented by a carbonised stem 8 mm.
wide and 24 cm. long, somewhat thicker at the lower end.

There are two obvious branches which divide dichotomously.

Impressions of scales are obvious though poorly defined—

for the most part obscure. The whole aspect of the plant

reminds one strongly of Lycopodium clavatum as already
noted by previous observers. The leaves are evidently
narrowly lanceolate and acute. Comparison with another
specimen from Caithness, now in the Peter Redpath

Museum of MecGill College, and with Salter’s description of

this plant,’ shows complete identity. 1t is an unfortunate

circumstance, however, that in none of the specimens so
far collected, has the fruit been obtained. If a true lycopod,
then from its resemblance to recent species, we might con-
ceive the fruit to have been produced as a special spike
raised on & more or less elongated branch as in ILycopodium
clavatum. But in the present state of our knowledge of
of this plant, such views must necessarily be regarded as
purely'conjectural.

Since this plant was first described by Salter, various

- attempts have been to identify it with Lepidodendron and

Psilophyton,? in consequence of which some confusion has
arisen relative to its trne characteristics. An examination
of all the specimens now in the Dawson collection of Mc-
Gill College, and careful comparison with type specimens of

Lepidodendron and Psilophyton in the same collection, as

well as a review of the descriptions and figures published

from time to time leads me to the conclusion that the name

Lycopodites as assigned to this plant by Salter must be

maintained, and this view is strengthened by comparison

-with L. matthewi, Dn., and L. richardsoni, Dn.3

1 Jn'l, Geol. Sod. XIV, 7.

3 Kidston, Brit. Mus. Cat. Pal Plants, 232.
3Ju’l. Geol. Soc. XIV., 75 Plate V., igs 8 a, b,
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In the original description of this plant by Salter, he
atates that * the leaves are very indistinet, hut about } of
an inch long, lancolate (obtuse ?) and much curved upward
to one side (the upper side probably). There is some indi-
cation of their being set on in spiral lines, instead of
quincuncially.” This points directly to the probability of
the plant having a prostrate, creeping habit of growth
after the manner of our radern Lycopodium clavatum, and
is a view well borne out by all the specimens which have
passed through my hands. This resemblance is also
heightened by the fact that the extremities of the branches
in L. milleri are often sothewhat swollen exactly as may be
seen in & growing plant of Lycopodium clavatum. This, Sir
‘Wm. Dawson has regarded as the possible fruit,? but I
should rathier consider it as representing the terminal bud.
The leaves show no distinet articulations with the stem nor
do they, on removal, leave upon the latter well defined
scars as in Lepidodendron, though the spiral arrangement
common to both these genera might be regarded as an indi-
cation of affinity, but of very subordinate value. While
the character of the fruit in Lepidodendron is fairly well
known,? it is as pointed out, wholly unknown in Lycopodites.
A distinction of this genera must for the present, therefore,
be based upon the superficial structure as represented in
the leaves, leaf scars and general form and aspect of the
plant. .

From this point of view I have carefully compared
Lycopodites milleri with Lepidodendron gaspianum which
Kidston regards as identical,' employing for this purpose
specim:ns prescrved in the same matrix, i.e., sandstone
shale, in order to snsure that the plants were subjected to
similar conditigns. I find that while in the former, the

‘leaves cinsely overlap so as to render their points of inser-
1Jn’L. Geo. Soc- XVITL, 814 ; XIX, 461 Pl XVIIL fig. 112; Can. Nat. VI, 175,
ﬁg.g; Foss. Plants Dev. and Up. 8il., 1871, 84, 35, Pl. VII, fig. 81, aud VIII, 85,

"4 Gan. Nat. VI, p. 585
3 Rept. Geol. Surv. of Canada, 1871 ; Dev. and Up. Sil. Plants 33, P1. VIIIL.,

fig. 84. .
4 Brit. Mus. Cat, Pal. Plante, 232,
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tion somewhat obscure and there are no leaf scars or
distinct articulations and the spiral arrangement, while
possible, is obscure, in the latter the leaf scars and articu-
lations are prominent, the leaf positions distinctly separated
and the arrangement strongly spiral. To this we may
also ad that while in Lycopodites milleri the habit of growth
was prostra‘e in Lepidodendron gaspianum it was erect. The
entire aspect of the two plants is quite distiict and they
should, I think, be so considered.

The genus Psilophyton, as described by Sir Wm. Dawson,'
represents again quite a distinct group of plants. Referring
to the description of the plants upon which the genus was
founded, I find it to indicate * Stems branching dichoto-
mously, and covered with interrupted ridges. Leaves rudi-.
mentary or short, rigid and pointed; in barren stems,
numerous and spirally arranged; in fertile stems- and
branchlets sparsely scattored or absent; in decorticated
specimens represented by minute punctate scars. Young
branches circinate; rhizomata cylindrical, covered with
hairs or ramenta, and having circalar areol)s irregularly
disposed, giving origin to slender, cylindrical rootlets. In-
ternal structure, an axis of scalariform vessels, surrounded .
by a cylinder of parenchymatous cells, and by an outer
cylinder of elongated woody cells. Fructification consist-
ing of naked, oval spore cases, borne usually in pairs on
slender, curved pedicels, either lateral or terminal.”

By comparison with the type specimens in the Peter
Redpath Museum, and both with Lycopodites milleri, I find
that there is no ground upon which the two can be properly

identified as belonging to the same genus, Indeed, the dif-s
 ferences are even more marked than those so readily
observable between Lycopodites and Lepidodendron. The
interrupted ridges and circular areoles of Psilophyton as
appear in the deseription above quoted are absolutely want-
ing in the specimens of Lycopodztes in my hands. Again,
the greater number of specimens of Psilophyton show it to

! Rept. Geol, Surv. Can., Fss. Plante of Dov & Up. 8il, 1871, p. 37; Jn’!
Geol. Soe. XV, 478, 479 ; Can. Nat. VIII, p. 379. ’
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have been distinctly woody, while all the specimens of
Lycopodites so far brought to my notice indicate that it was
of a much more herbaceous character. To these differences
we may add that the strongly recurved branchlets and the
peculiar mode of ramification; also the pair of spore cases
on slender, curved pedicels as found in the former,' are
. wholly wanting in the latter,’ giving to the two plants widely
different aspects.

Sir Wm. Dawson assures nfe that his reconstruction of
Psilophyton was based upon laborious explorations in the
beds where it was found. By systematic excavations
the various parts of the plant were traced from the
roots upward, and their connection thus established. In
the absence of complete plants, such a method of recovery
is well adapted to guarantee accuracy in the final results.
I cannot but feel, therefore, that the figure of Psilophyton
princeps® as the type of the genus, is correct as to the
general form and habit of growth. In such case we cannot
fail to see that the genus is quite different from the plants
now included under Lycopodites as represented in the figures
already given.

Lepidodendron nothum, Salter, is again distinct from L.
gaspianum, Duo., though approaching it much nearer than
it does to Lycopodites milleri on much the same grounds
as already given. I have, however, not had access to a
good type specimen of this plant, and must therefore ad.
vance an opinion with some degree of reserve.

LYCOPOLITES REIDII, n. 8p.
Plate I. Fig. 2.

In association with L. milleri from Caithness, there was
obtained in Reid's collection another lycopodiaceous plant,
which, however, differs from any of the above genus here-

1 Rept. Geol. Surv Can. 1971, Dev. & Up. Sil. Plants, Plate IX, figs. 102, 108;
Jn’l. Geol Soc. XV, 479, fix. li.
2 [bid XIV, Plate V, fig Sa.

3 Ju'l. Geol. Soo. XV. 479, Ii; Reports. Geol. Sarv. Can. Foss. Plants of Dev.
&Up.SiL Pls.IX, X, XL

DR SN e o
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tofore described in important particulars. The specimen is
a carbonized fertile stem 8 c.m. long and 6 mm. wide,
showing & short branch near the bass. The leaves are
narrowly lanceolate, acute and somewhat spreading. The
basal articulation of the scales is obscure, but among these
organs, sometimes strictly basal or again scattered irre-
gularly over the entire remains, are carbonized eporangia
1 mm. in diameter. The indications of the specimen point
to a spiral arrangement of the leaves. The whole aspect of
the plant is strongly suggestive of Lycopodium selago, both
in its general form and the way the fruit is prodamced.
(Plate 1, Fig. 2.) The accompanying figure, giving an ideal

section of the fertile axis, will convey some idea of the
relation of sporangia, leaves and central axis. I therefore
aeem it expedient to distinguish it by a separato name as
L. reidii. The description would then be a3 follows :

Lycopodites reidit, n. sp.

Stems branching. Leaves disposed spirally, narrowly
Ianceolate, acute, 5 mm. long, 1 mm. broad at the base.
Sporangia globular, 1 mm. broad.

Devonian of Scotland. Reid.

ZoSTEROPEYLLUM MYRETONIANUM, gen. et 8p. nov.

In my former paper ! I described certain impressions in
the slatey shales of Myreton as linear leaves often showing
longitudinal striations like a fine parallel veining, and
showed that in one specimen received from Mr. Reid from

1 Trans. R. 8oc. Can. IX, iv. .
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Caithness, these leaves were aggregated in the form of a
tuft apparently proceeding from a common horizontal
stem. Miller exactly describes their appearance ! when he
speaks of them as *ribbon-like fronds or branches which
rose by dozens from a common root, like the fronds of
Zostera, and -somewhat resembled a scourge of cords
fastened to a handle.” These remains he refors to as
fucoids. The peculiar appearpnce they present has more
than once been commented upon; and in my former paper
on Parka decipiens, I was inclined to regard them as possibly
representing the leaves of 8. minor. So far as the material
then examined would enable me to judge, there was no
good ground for disputing this view. The material now in
hand, however, is of such a nature as to justify an entirely
different view and lead me to consider them the remains of
a distinct plant, which, however, is associated with leaves
of P. decipiens’ 3. minor and with stem~ of Psilophyton, the
parts of one often bearing a somewhat strong resemblance
to parts of the others, when such parts are considered
separately and not in connection with the entire plant.

In a large flag from Myreton, one of these plants is found.
As will be seen from the figure, it shows a central axis—
probably horizontal, from which there arise simple and
linear leaf'like organs, also other linear organs which re-
peatedly branch. (PlateIl, fig. 1.) The origin of the ribbon-
like leaves from a horizontal stem is very suggestive, as
Miller has pointed out, of Zostera, but in comparing this
fossil with specimens of Zostera in the flowering stage, I find
the resemblance to be even more striking. since the simple
filaments are the counterpart of the leaves of that plant
and the branching tilaments are strongly suggestive of the
inflorescence. Indeed the suggestion is so strong that
wete we to take a handful of Zostera in the flowering state
and throw it down to be afterwards covered up by mud
and hardened, it would present precisely the aspect of the
fossil in question. It is hardly to be supposed that flowering
plauts flourished at the remote period to which this fossil

1 Testimony of the Rooks, 416-
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belongs, and there is no present evidénce to show that they
did, but I think the unique character of this plant wili
justify us in regarding it as of a new genus, for which I
would suggest the name Zosterophyllum, to be specifically
known as myretonianum. It must be clearly understood,
however, that the application of this generic name is not
intended to denote affinity with Zostera, but merely a gen-
eral resemblance. —

Closely associated with Zosterophyllum, I found & branch
bearing rounded and ovoid sporangia like bodies (Plate I,
fig. 1) which are given in the figure of natural size. It will
be seen that there are two conspicuous lateral processes or
branches, the uppermost of which bears a distinctly globular
body or sporangium (?). Above the second sporangium
there is a short fragment of ftem which probably represents
a continuation of the same axis. The sporangia show no
sabtending bracts, nor is any structare visible. They are
in each_case completely flattengd out so that only the im-
pression remains.

A second fruiting branch of the same nature, but with
less mature fruit, is shown in the drawing of natural size
(Plate II, fig. 2). This is much more intimately associated
with Zosterophyllum than the preceding, being completely
surrounded by leaves and branches from which it was st
first difficult to separate it. Both agree in their essential
features, but as in neither no actual connection was found
to exist with Zosterophyllum, it is impossible to say what
the precise relationship is, though from their general form
and structure we might infer that these fruiting spikes
were thrown up directly from the horizontal rhizome.

It is highly probable that the round, seed-like bodies
(Plate IT, fig. 3), which also occur abundantly, and which 1
was unable in my former paper,' to satisfactorily account
for, are the same fruits in a mature condition. These bodies
‘show a very slight carbonaceous film surrounding a mass
of slaty stone as a nucleus, thus lending probability to the
view that they represent sporangia, the contents of which

1 Trans. R. Soc. Can, IX, IV, Plate I, fig. 6.
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have been replaced. I think it is also safe to consider the
structure figured by Salter,’ but referred to by him as
“pootlets with lateral tubercles,” as of the same nature.
All of the bodies may be regarded, therefore, 4t least pro-
visionally, as the fruit of Zosterophyllum.

Finally, the remains so far submitted to us show that the
plants were not strongly vascular, but that they were, on
the other hand, very soft and herbaceous.

‘T'he characters of this plant, so far as at present deter-
minable, may be stated in the following terms :

GENUS ZOSTEROPHYLLUM, Nn. gen.

Aquatic plants with creeping stems, from which arise
narrow dichotomous branches and narrow linear leaves of
the aspect of Zostera. Fruit, an ovoid or spherical spor-
angium (?), produced on short pedicels, without subtending
bracts, from a single axis, the whole forming a loose spike.

Lower Devorian of Myreton, Scotland. Reid.

7. MYRETONIANUM, n.sp. Stem and branches, 2 mm. in
diameter. Leaves linear, 1.5-2 mm. wide, often showing an
inconspicuous veining. Sporangia, 2.5-4 mm. broad, round
or ovoid. Superficial structure, none.

In connection with the above, it may also be well to place
on record the suggestion of Sir William Dawson that some
of the narrow Zostera-like leaves described by him from
Gaspé and Baie des Chaleurs, and provisionally referred to
his species Cordaites angustifolia, may also belong to the
genus Zosterophyllum as above described. Specimens in his
collection would seem to corroborate this view.

EXPLANATION OF PLATES.

Plate 1.

Fig. 1. Fertile stem of ZoSTEROPHYLLUM MYRETONIANUM,
showing three fruit bodies. Natural size.

Fig. 2. Fertile branch of Lxcoropires Reipiz. Natural
size.

1 Jo’l. Geol. Soc. XIV, Pl V, figs. 7 s, b.
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Fig. 3. Branching stem of PARKA DECIPIENS [ MINOR,
showing at the base, a stem of PsiLopHYTON and a frag-
ment of ParkaA lying across it. Natural size.

Plate 11.

Fig. 1. Plant of Z0oSTEROPHYLLUM MYRETONIANUM. Na-

tural size.
Fig. 2. Fertile stem of Z. MYRETONIANUM (?) showing

immature fruit bodies. Natural size.
Fig. 3. Separate and mature fruit bodies of Z. MyRETO-
N1aNoM (?). Natural size.

SoME LAKE AND RivER TEMPERATURES.
By A. T. DruMMoND.

In Nature and this journal, I have already drawn atten-
tion to the fact that the Georgian Bay is, in its main ex-
panse, a large body of cold water whose temperature, at its
greater depths, is not much influenced by the heat of sum-
mer, whilst, on the other hand, the Central and Southern.
Basins of Lake Huron, although also receiving surplus
waters from Lake Superior, stand in the line of inflow of
the warmer waters from Lake Michigan and of their alti-
mate exit by way of the River St. Clair to the lower lakes,
and are consequently somewhat warmer basins.

Staff-Commander Boultori, R N., has been good enough to
communicate some further records of temperature made
during the season of 1890 in the Georgian Bay and the
channel north of the Manitoulin Islands. These, taken in
ccnnection with his former results, justify certain conelu-
sions to which reference will be made in this paper.’

PARRY SOUND,

In the course of his soundings during 1890 in the deep
and wide but land-locked harbor of Parry Sound, on the
eastern coast of the Georgian Bay, with its fringe of islands

1 The readings in this paper are all from Fahrenheit’s scale.
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and comparatively shallow waters in front, some tempera-
tures were taken, at different periods of the summer, which
establish the fact that notwithstanding the presence of
islunds in the sound, and of land on all sides, at no place
more than two to three miles distant, the deep depressions
or pools in the bottom of the sound, in some places exceed-
ing sixty fathoms in depth, rotain their cold water through-
out the year. The change observed at the bottom between
the beginning of May and the ¢nd of August did not exceed
3.5°, whilst in the same period the variation at the surface
was 256.5°. The observations have sufficient interest to be
given here:—

Time. Depth. Ai;'. Surface. Battom. Sky.

May 2nd,noon.... 62 fms. 48° 36 2° 35.7° Clear
Aug. 23rd, 5pm.. 48 “ 64> 61.7° 39.2° Some clouds
Oct. 16th, 4.10 p.ln. 57 *“  57°  53.5° 39°  Overcast

How far the cold waters of these deeper pools in a land-
locked harbor like Parry Sound, which is largely free from
the direct influence of cutside currents, are subject in sum-
mer to much change, not merely in temperature but
through circulation, is worth considering.

Referring to the Georgian Bay generally, Commander
Boulton infers from the temperatures which he has taken
that, in the early spring of the year, the whole column of
water is at nearly the surface temperature, and that the
cifect of the summer’s heat is to warm up the bottom water
to about the temperature of water at its greatest density,
viz., 39.2°

INFLUENCE OF LAKE SUPERIOR WATERS ON GEORGIAN BAY
TEMPERATURES.

In considering why the bottom waters in the Georgian
Buy retain so low a temperature throughout the summer,
regard must be had to the direction of the inflow of the
waters from both Lake Superior and Lake Michigan. A
reference to a chart of the Greaut Lakes will help to explain
this. The waters of Lake Superior—always cold—find
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their outlet to Lake Huron through the River St. Mary.
The island of St. Joseph divides the river, as it joins Lake
Huron, into two channels, one of #hich transmits its waters
partly through the Detour into the Central Basin of the
lake, and partly into what might be termed the Manitoulin
Basin, on the north side of the Manitoulin Jsland+, whilst
the other channel guides its waters entirely into this latter
basin. It at once supgests itself that the waters of this
Manitoulin Basin must be cold, and that the.flow of these
colder waters, whilst in part to the Central Basin of Lake
Huron by the channels between the islands, is more prob-
ably largely along the north side of these islands and into
the Goorgian Bay, thus contmuously keeping up the supply
of cold water, which is so conspicuous a feature in that bay.

" Commander Boulton’s rocords seem to me to help this sug-
gestion. Thus,in the Manitoulin Basin, north of Cockburn
Island, on June 3rd, 1£90, at 10.30 a.m., with a cloudy sky
and the air at 54°, the surface water indicated 44.7°, whilst
the temperature at 29 fathoms was 39°; and, again, at an-
other point nearer Cockburn Island, 2t 8.30 a.m., on the
next day, when the sky was clear and the air at 66°, the
surface of the water was 46.5°, whilst the bottom at 18
fathoms indicated 39.7°.

Again, the preponderating current in the channel between
La Cloche Island and the north shore of Manitoulin Island,
at the point known as Little Current, is, Communder Boul-
ton informs me, towards the Georgian Bay. As an easterly
wind may reverse its direction for the time, he suggests
that the easterly current might be merely surface-drift, due
to the prevalence of westerly winds. My own impression
is that it will be found to be a permanent, deep current,
flowing towards the Georgian Bay.

It is, however, also suggestive that the cold waters from
Lake Superior which do pass through the Detour, and the
channels between the Manitoulin Islands into the Central
Basin of Lake Huron, are not immediately incorporated
with the warmer chhlgan outflow, but trend in an easterly
and south-easterly direction towards the Georgian Bay and
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Bruce Peninsula, and constitute a barrier to the extension
easterly of these warmer Michigan waters. The few sur-
face and bottom readings obtained by the United States
Lake Survey would appear to justify the suggestion, as the
waters in the broad line of flow from the Straits of Mackinac
to Sarnia indicated 10° warmer at the bottom aud 6° to 7°
at the surfuce than those in the Central Busin to the east of
this general line.

YAMASKA RIVER.
’

Two or three weeks holiday, spent last August at
Yamaska Mountain, on the bunks of the Yamaska River,
gave me the opportunity off making numerous thermome-
trical tests of the relations between the water and the over-
lying air, and, inferentially, of the influence which waterin
larger bodies must have on the temperature and agricul-
tural capabilities of the neighboring land.

The river here is from 300 to 400 feet wide and from 10
to 15 feet in depth. and flows in a very serpentine course
through a broad stretch of level country, the only con-
spicuous break immediately near being the isolated
Yamaska Mountain, which, about half a mile back from the
river, rises precipitously to a height of about 900 faet, and
is, from summit to base, clothed with pines, spruces, maples
and other trees. On the Abbotsford side, the incline is
gradual, and affords both room and protection for.the ex-
tensive orchards which there are laid out with & semblance
of mathematical exactitude on the mountain side. Viewed
from the mountain, the great plain here has been almost
denuded of its woods, and, with the tracery of unsightly
fences, is at every point subdivided into cultivated farms.
The wind has, therefore, but little to break its force as it
sweeps over the great plain and past the mountain sides.
Where our headquarters were on the banks of the river, in
full view of the sombre mountain which lay about half a
mile away, the gales were frequent, sometimes violent.

_The river, however, flowed in its tortuous course between
precipitous banks of from 15 to 20 feet high, and generally

FEIC T VPRI IRy,
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presented a comparatively unruffled surface, which f'avorod
the taking of temperatures.

In a shallow river like the Yamaska, whose waters are
readily swollen by very heavy rains, and whose course is
broken here and there by milldams, the temperature of the
water is necessarily somewhat uniform, excepting so far as
the surface may be influenced by the sun’s rays by day or
by the coolness of the night air. Thus, on days when the
sky was continuously overcast, this uniformity was fre-
quently observable, whilst in the bright sunshine of early
August, the surface would indicate from 1° to 2° higher
than at about four feet depth. The general temperature of
the water at that depth in the earlier part of the month
was about 77°, but by September 8th it had fallen gradually
to 68°.

INFLUENCE OF TEMPERATURE OF WATER ON THE IMME-
DIATELY OVERLYING AIR.

The temperature -~ the river water was about 6° to 7°
higher than Lake Ontario waters at about the same depth
and the same period in August would be, but the protection
which the river banks afforded from the wind, and the, at
oft times, comparatively unruffled surface, aided in render-
ing the tests made here more definite than, on the open
lake, they could generally have been. The readings were
taken (1) at one inch below the surface of the vrater, (2) in
the air one inch above the surface, (3) at one fcol and one
foot and a-half above the surface, and (4) on the top of the
bank at about sixteen feet above the river level. Cloudy
days were selected, though some tests were made at sunset.

The features of interest which from the first presented
themselves were, as might be expected, the much higher
temperatuve of the surface water over thie immediately over-
lying stratum of air, and the extreme variation in this dif-
ference of temperature. It was not uncormamon to find this
difference amounting to 6° @ 8°, although it sometimes was
as low as half a degree, and on one occasion, at 7.45 p.m.
on the 13th August, rose to nearly 18° and was then accom-

2
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pauied by a light vapou‘r over the water. In the ascent
from this stratum of air directly in contact with the water,
to the top of the bank, there was a constantly varying but
gradually lower temperature. At one and a-balf feet above
the water the readings fluctuated between .5° and 3° lower
than at one inch above the water, and on the top of the
bank these fluctuations ranged from .5° to 4.5° lower than
at one inch. In only one case was the reading on the top
of the bank higher in ranges Four illustrations are here
given to show the relative temperatures (1) during a con-
tinuous dense fog, (2) and (3) at different hours on the
same cloudy day, and (4) at sunset on a cloudy cool day:

n @ 3 @

9 a.m. 4 pan. 7p.m. 7.15 p.m.
Aug. 18, Aug. 31, Aug. 81, Aug, 28,
dense oloudy. oloudy—water ocloudy—
fog, absolutely calm.  cool.
Water at 3 ftec.s coesee 71.75° 68° cenee 67.2°
Wateratl in.coeoeee.. 71.76° 68° 68.25° 66.5°
Ajr 1 in. above water.. 68.5° 66° 66.25° 57°
“ 1 ft. “ “ .. 66.75° 63.5° 61.5° 55.6°
« 8 ft. L @ e ceees 63°  ..... cees
% 16 ft. “ “ .. 65.75° 62° 60.25° 56°

In the case of the second illustration, when the ther-
mometer at 8 ft. up the bank was placed upon the moist
ground there, the mercury rose from 63° to 64.5°, On tke
top of the bank, about 300 ft. inland in the fields away from
the woods, it remained at 62° but in the woods 200 ft.
nearer the bank of the river it feoll to 60.5°, the thermometer
in each case being placed at about 18 in. above the ground.

CONCLUSIONS,

The readings are suggestive of the condition of probably
most of the tributaries, from the south, of the St. Lawrence
and Great Lakes during the hot months of summer. The
tests were not sufficiently varied, as to place and time, to
warrant definite deductions, but it may be said, in general
terms, that these rivers, which in winter are paved with two
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or three feet of ice, have in early August a general temper-
ture of '76° to 77°: that the air in direct contact with the
warm surface of the water has, in that month, its temper-
ature raised to from 1° to 5° above that of the air directly
above but in more exposed positions: and that this increase
of temperature, which is greatest at the-point of contact,
is, at one foot above the surface of the water, already to a
considerable extent lost.

>

ON THE COLLECTION OF SAMPLES OF WATER FOR
BACTERIOLOGICAL ANALYSIS.

By Wyarr JomnsroN, M.D., Montreal.

I have been prompted to describe my method of collect-
ing samples of water for bacteriological examination, in the
hope of its being of service to those who are anxious to do
field work in this department of bacteriology.

Certain principles govern this work which cannot be neg-
lected without introducing serious sources of error. First,
the bottles in which the samples are to be taken must be
sterilized by a dry heat of 150° C. and afterwards kept out
of the reach of contamination from outside sources (espe-
cially from dust) until the moment when the water is col-
lected. To this end the mouths of the bottles must be kept
from contact with the fingers, and the stopper is only to be
removed in the water. Secoud, the manipulations must be
1apid enough to permit of a large number of separate
eamples being collected, and finally, these should be taken
from such points as will ensure their affording a fair index
of the body of water under examination, as the number of
bacteria in samples taken at different places from the same
water often varies considerably.

The method usually adopted, that of immersing the bottle
at arm’s length and removing the stopper under water,
though fraught with much personal discomfort in cold
weather, is tolerably secure from contamination at ‘the
mouth of the bottle, but it has the disadvantage ofonly giving
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the number of bacteria at the surface of the water: - In the'
case of a rapidly flowing stream this is of little moment as
the water is sure to be thoroughly mixed and the bacteria
pretty evenly distributed. In standing bodies of water,
such as lakes, ponds, reservoirs and wells, the bacteria for
the most part sink to the bottom, so that the number of
bacteria found at the surface affords no indication of their
number in the deeper part, from which usually supply pipes
are fed in the case of drinking waters.

In the course of a recent biological examination of the
waters of the Ottawa and St. Lawrence rivers it was
found necessary to take samples at some distance beneath
the surface. In winter, when samples were obtained
through a hole cut in ice, often from one to two feet
in thickness, the water which welled up into the hole
was found to be contaminated by the instruments used
in cutting it. On one occasion the water in the ice hole
yielded 8,000 colonies per c.cm., while a sample obtained
from the running stream beneath the ice only gave 30.
Lying beneath the solid ice running water there is
often found a stratum of “ frazil” ice. This consists of a
dense mass of small, sharp ice fragments which have at oner
time been in contact with the bed of the stream and have
then become contaminated fiom the soil. That water
obtained from the midst of a bed of “frazil” ice is unsuit-
able for bacteriological examination was shown by one
examination of St. Lawrence water made in mid-winter,
when two samples from a bed of frazil yielded respectively
473 and 480 colonies per c. cm., while clear water from an
adjacent spot gave only 77 and 39.

In endeavoring to obtain some apparatus suitable for
obtaining deeper samples, I was surprised to find no men-
tion of anything of the kind in any dealers’ catalogues;
their poverty in this particular contrasting strangely with
the wealth of appliances available for other purposes.

1t thus became necessary to procure some simple form of
apparatus, secure from sources of extraneous contamination
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and rapid enough in its working to enable me to obtain a
large number of individual samples.

My first attempt was made with the assistance of Dr. R.
F. Ruttan. We prepared a set of wide-mouthed bottles,
fitted with perforated corks in which two open glass tubes
were fitted. To one of the tubes a long rubber tube was
attached, the end being guarded by a stop-cock. The
hottles, with their glass tubes attached, were-sterilized by
dry heat and the rubber tubing was stexmed separately for
geveral hours. After sinking the bottle to the required
depth by attaching a weight, upon opening the stopcock
the water displaced the air in the bottle. The method
seemed to give accurate results, and in each case a bit of
the tubing reserved for the control test of washing it out
with sterilized water yielded no bacteria colonies. The
sterilization seemed to be perfect, but the method was
abandoned as it was found too troublesome to sterilize a
separate length of tubing for each sample that was to be
taken.

I had obtained by this time some collecting bottles from
Messrs. Eimer & Amend of New York. These were made
of very heavy glass and held about a pint, the stoppers con-
sisting of a rubber ring fitted ronnd to a glass rod which
lay within the bottle, and was so arranged ihat the stopper
could be pulled up against the lower part of the neck from
within by means of a wire attached to the glass rod.

In using tbis bottle one line was attached to the neck of
the bottle and one to the wire fastered to the rod shaped -
stopper. The bottles were lowered hy this second line,
thus holding the stopper tightly against the neck of the
bottles and eo preventing the watsi from entering, until,
at the desired depth the strain was taken off the stopper by
pulling in the line attached to the neck of the bottle
allowing it to fill, the stopper being heavy enough to fail
from its ow weight. This was open to the obvious objec-
tion that the neck of the bottle above tbe rod shaped
stopper filled with water from the surface, most of .which
was afterwards naturally washed into the bottle. Besides



22 Canadian Record of Science.

this the precautions necessary to guard against contamina-
tion of the wire while attaching the string, and the neces-
sity of having a separate bottle for each sample collected,
rendered them inconvenient for field use.

The method of using sealed tabes or flasks with a
tapering end bent at right angles to be broken off under the
water, has been recommenged by Escherisch of Munich.
This is much more free from technical sources of error
than the apparatus last mentioned, but the trouble of pre-
paring such flasks is considerable, as one has to be manu-
factured for every sampleito be taken.

In the lust edition of Rohrbeck’s catalogue I find an ap-
paratus figured for collecting bacteriological samples at
different deépths. From the impression comveyed by the
illustration it seems too complicated to be easily handled,
and the entire apparatus evidently requires to be re-sterilized
before a second sample can be taken.

At this stage my attention was directed to a mostingenious
apparatus invented by Prof. Ellis of Toronto University,
which differed from all the others in principle. This was a
device by which sterile glass:. stoppered bottles could be
placed in a weighted frame and lowered to the required
depth. By pulling a string the stopper could then be raised
sufficiently to allow the water to enter. By releasing this
end the stopper was instantly replaced by means of a spring.
Any number of samples could be taken, as the bottles could
be placed in the frame one after another with very little
loss of time. The advantages of this as compared with
the plans described above are very great. There is
absolute certainty that no water is obtained from any
except the required depth. There is no limit to the number
of samples which can be taken, and all the preparation
necessary is limited to sterilizing the bottles. It is also far
more economicel, as & single sinking frawe contains in itself
the attachments for opening and closing the bottles.

The instrament I am about to describe is a modification
of that devised by Prof. Ellis, and I can claim no origin-
ality whatever with regard to the principle of opening
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Dr. Wyatt Johnston’s apparatus for collecting Samples of Water for Bacteriological Analysis.

Reduced one-half (linear).
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and closing glass stoppered bottles under water. My
apparatus, though a modification of Prof. Elli¢’, contains
improvements of my own which renderit specially adapted
to taking large numbers of samples by making it simpler
in constranction and more rapid and accurate in action.
"~ All who have worked at water analysis know the great
importance of making a very large number of separate
observations before drawing conclusions. -~

My outfit consists of one collecting frame, shown (reduced
to one-half its linear dimensions) in Plate I, into which
the bottles can be successively fitted. It was made under
my direction by Mr. O. Wendell, of. 170 Coursol Street,
Montreal, and cost about eight dollars. It may be briefly
described as a sinking frame, to which the bottle is attached
by a fixed clamp, while a movable clamp is used to raise
and lower the stopper.

The frame is made of brass and has for its base a hollow
cylindrical box D, 2} inches deep and 2 inches in diameter.
The box contains two pounds of shot and can be filled at a
small hole E, which is closed by a screw. Attached to the
top of this box are two flat brass bars F F, in the upper part
of which a slot is cut allowing the movable cross bar A
sufficient vertical play (1 inch) to admit of the bottle being
opened beneath the water.

The neck of the bottle is grasped at B by a brass clamp, -
the jaws of which are lined with soft rubber, fastened on by
rivets. These jaws work on pivots and are attached to the
upright bars F. F. by means of a brass rod bent outward so
as to bring the neck of the bottle into the line of traction.
The pivots allow some lateral play. The clamp is kept
closed upon the neck of the hottle by a brass spring C made
of No. 18 wire.

The stopper H of the bottle is in the form of a tapering
glass rod which is grasped by another clamp K and kept
closed by the brass spring C. This clamp is secured to the
sliding cross bar A by a horizontal pin working in’ slots
which allow of sufficient backward and forward play to per-
mit the stopper to adjust itself to the bottle. At the point
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where the pin is fastened the cross bar is bent outwards to
bring the jaws of the clamps into the line of traction. The
shoulder thus formed bears the entire strain in opening and
closing the bottle as both ends of the clamp are balanced
beneath it. It will be seen that these attachments are not
rigid, thus preventing any straining or jamming of the
stopper.

A loop of heavy brass wire L connects the two side bars
F. F. above and another loop M is attached to the cross bar
A. To these loops strings are attached enabling apparatus
to be worked under water.

A pair of spiral springs G. G. made of No. 23 wire are
hooked over the ends of the cross bar A above and fastened
to the foot of the upright bar below. They close the
bottle when it has been opened and keep it closed at other
times. To place a bottle in the frame the ends of the
clamps Cand C are compressed between the thumb and fore-
finger sufficiently to open the jaws. The frame, with bottle
in position, is then lowered by means of a heavy string ¥
attached to the loop L, when the desired depth is reached the
stopper is raised by pulling a lighter string N, attached to
the cross bar loop O. On releasing this again the springs
close the bottle, The movement of raising the stopper can
easily be felt at a depth of 15 or 20 feet.

The bottle fills in about 20 to 30 seconds and the bubbles
of displaced air can usually be seen. It is better not to fill
the bottles quite full, but to leave some space for subse-
quent shaking.

In very swift currents or when the sample is to be taken
at a greater depth than 30 feet an additional weight in the
form of a small bag of shot may be tied to the lower part of
the frame.

To prevent any tendency of this frame to rotate while
being lowered in a current, and thereby tangle the strings,
I allow one string to glide in each side of my forefinger or
else hold one in each hand.

Before placing a bottle in the frame it is well to ascertain
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that the stopper is not jammed in the neck of the bottle
from unequal expansion in the hot air sterilizer.

In working at considerable depths I have found it con-
venient to use a screw at O. This increased pressure upon
the wings of the clamps holds the stopper more firmly. At
other iimes the screw is not nceded. By substituting a
wire for the string attached to the cross bar, the opening
and shutting can be readily controlled at very great depth.

A bottle is removed by simply compressing the wings of
the clamps and lifting it out from the jaws. The ease and
rapidity with which the apparatus works will be understood
from the fact that T am able to collect 10 separate samples
of water at a depth of 20 feet in from 10 to 15 minutes.

The bottles made use of are those dropping bottles
fitted with ground glass pipettes now in common
use for holding histological reagents. Both ends of the
pipettes are sealed up in a gas flame, thus converting
them practically into glass rods. As these bottles are kept
in stock in the laboratory, one can always be replaced
if it happens to be broken. The ones I employ hold 50
¢. cm., but I would have preferred 100 c. cm. bottles had
they been obtainable. The method of clasping the bottle
by the neck admits of various sizcs being employed in the
same frame ag theve is space to spare between the cross
bars.

The differences between the model here described and the
original form introduced by Dr. Ellis are that the bottle is
grasped by the neck instead of being forced into a socket
from above. The use of spring clamps to hold the bottle,
enables bottle and stopper to be brought into position by a
single act instead of taking them apart and putting themin
separately. The chief advantage of using the dropping
bottles described lies in its giving & long tapering stopper,
the lower end of which remains in the neck of the bottle
when open, and guides it back into position, and it seemed
preferable to use a bottle readily obtainable rather than to
order a special form, which could not be replaced if b:oken.

The little sinking frame 1 have just described was ori-
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ginally designed to enable a sample to be collected at any
required depth with the same safety and precision as at the
surface, but as it also fulfils all the precautions for collect-
ing samples in general and saves one the necessity of re-
peatcdly plunging one’s arm into the water, I employ it
whenever a sample is to be collected from an open body of
water. In securing samples by hand from a stream I was
previously under the necessxty of either securing the ser-
vices of a boat or else taking ‘the sample from off the bank,

with the great chance that in the latter case the shallow water
near the shore -might not be typical of the general body of
the stream. But from this gpparatus, which can be lowered
into the water from a bridge, or by a rod, much more uni-
form results are obtained.

As the apparatus left little to be desired, as far as regards
the rapidity and safety with which the act of collecting is
performed, it only remained necessary to ensure the necks of
the bottles against contamination previous to using w.om.
Instead of using sterilized rubber caps for each bottle, a
constant source of trouble and annoyance, I had a tin box
made which holds forty bottles at once, each kept in posi-
tion by cross partitions of tin. The bottles are numbered
serially, before sterilizing, by writing in pencil upon the
ground glass of the stopper, and by noting where each
bottle is used the use of labels is unnecessary. Instead
of a simple lid, the cover of the box is a tray four inches
deep, in which a lump of ice is placed in warm weather.
A small tube at one of the corners of this tray conducts
the water away as fast as the ice melts. I find this
keeps the temperature within the box below 8° C,, even in
the hottest weather. A handle across the tray serves to
carry the box, and a small padlock in front guards it
against an ever too inquisitive public.

Though I have not yet had cause to use it for this pur-
pose, I think that my box, with its lump of ice on top,
would form a better means of sending samples of water by
express than any I have seen recommended. - The temper-
ature is kept down to a point where no increase of the
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bacteria can go on, and the ice could be replenished by the
officials from time to time, while the padlock or a seal
would prevent its being tampered with. The space occu-
pied by this box (18”x11”x8") admits of its being
placed in a large hot-air sterilizer and heated together with
its contents to 150° C. A small picce of fine string placed
in the neck of each bottle permitted the escape of any mois-
ture, so that it is unnecessary to dry the bottles thoroughly
before heating them. As the box is quite dust-tight the
necks of the bottles remain sterile until the time comes
to use them, doing away entirely with the employment of
rubber caps.

In some cases when it seemed of interest to examine
. great stretches of water I took my samples from off the bow
of a passenger steamboat in a very simple manner. By
using a stout fishing rod and about twelve feet of line &
sample can be secured well outside the “ wash ' of the boat,
even at a speed of 12 to 15 miles per hour. To ensure the
bottle sinking I wrapped & piece of sheet lead round it. By
making the cast well ahead the bottle usually sank 6 to 8
feet.

As these examinations were always made in duplicate
the accidental encounter, of any extraneous source of pollu-
tion would infallibly have been shown by an abnomal
excess of growth in one of the two samples. A striking
proof of the delicacy of the method is that the duplicate
samples always gave practically the same number of
colonies. This “fishing” was often found a convenient
method of obtaining a sample from the banks of a stream.

To ensure the accuracy of the result in estimating the
number of bacteria in a water it is of great importance to
curtail to & minimam the time which elapses between the
collection of the sample and the plating of the cultures, to
guard against a possible increase of bacteria in the interval.
It is also advisable to make the cultures in some flat vessel
which permits of their being counted from time to time
without exposing the gelatine to the danger of receiving
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additional bactoria from the air. Both of these objects
ure met by the flattened glass flasks designed by Petruschky.

These flasks contain the nutrient gelatine ready for use,
80 that it is only necessary to warm them gently and so
melt the gelatine, drop in the proper amount of water and
after shaking them gently to lay them on their side till the
gelatine stiffens.

As these flasks are expensive and not always easy to ob-
tain, it may be of interest tb those who work under condi-
tions which make it difficult to obtain apparatus to know
that I have found ordinary flat sided, common, white glass
vials, obtainable anywhere, answered the purpose admir-
ably. Owing to the small size of the bottle necks I find it
best to plug them by wrapping the cotton wool about
the end of a wooden toothpick, which is then broken off*
short. By domg this the plug can be readily inserted and
removed. The colonies are readily counted with a lens,
and to facilitate this I rule with a writing diamond a couple
of parallel s ratches on the flat side of the bottle in the
axis. Cross lines are not usually neccssary. Any of the
colonies can be fished out with as much ease as from a
Petruschky flask. The only respect in which these bottles
are not satisfactory is that, being made of rather thick
glass, when using a low power microscope, the object ap-
pears somewhat blurred. This also could probably be
obviated by using a correcting lens. They possess, how-
ever, a distinct advantage over the Petruschky flasks in
being much stronger. They also pack closer, owing to
their flat sides, and having flattened bottoms they can be
stood up.

For summer field work I was able to pack 160 of the
bottles in a small double walled tin chest or portable
refrigerator, measuring 20”x 16" x 18", and this included
a space of 8" x 8" x 18" for the ice chamber.
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ON THE CHERTS AND DoLOMITES OF THE ANIMIKIE
Rocks oF THUNDER BAY, LAKE SUPERIOR.

By Evrrric DrEw INgaLL, Ottawa, Ont.

A number of interesting features are presented by the
rocks under consideration, but before dealing with their
nature and structure it will be necessary to give a short
explanation of their mode of occurrence for the benefit of
those unfamiliar with the formation. ’

The Animikie or silver bearing rocks of Lake Superior
occur in the vicinity of Thunder Bay. Starting from the
small exposure of these rocks at the end of the peninsula
between Thunder and Black Bays they form a narrow
fringe along the western and northern shores of the former
which connects with the main area of these rocks extending
W.S. W. from Port Arthur. This area constitutes a belt
from twenty to twenty-five miles wide, abutting on the west
shores of Thunder Bay between Pigeon River and a point
about eight miles east of Port Arthur and extending in a
W.S.W. direction across the international boundary into
the State of Minnesota. Along the northern fringe of the
formation the rocks are found lying on the smooth surface
of the Archean rocks, while in a southern direction they
pass beneath the traps and conglomerates of the Keweena-
wan, famous for its native copper mines. The dip of the
whole is at a very low angle to the S.S. E.

The Animikie formation is made up of traps, argilli.es
and shales, cherts and dolomitic rocks. The traps present
themselves as sheets at various horizons in the formation,
and as more or less vertical dykes cutting the sedimentary
rocks. The dykes can often be seen to connect with the
sheets. In many places the sheets present unmistakeable
evidence of having been intruded between the bedding
planes of the sedimentary rocks showing flat under and
curved upper surfaces. The stratification of the enclosing
rocks being curved upwares comformably tv the latter, Mr,
W. S. Bailey of the Johns Hopkins University, Baltimore,
T.8. A, who examined a number of thin sections of these
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rocks microscopically describes them as more or less al-
tered diabases.

The sedimentary rocks may be considered under two
divisions; the upper in which the argillites and shales
largely preponderate, and the lower consisting almost
entirely of cherts and other siliceous rocks. In both of these
divisions, between which no sharp line of demarcation
exists, developments of calcgreous and dolomitic areas are
not untrequent. A characteristic of the upper division
rocks consists in their generally carbonaceous character and
the dark colour resulting therefrom.

The cherty rocks of the lower division present many
interesting features. In general appearance they are ex-
tremely varied both in colour and grain, opaque browns
and reds being the colours most usually presented. Milky
whites and dark black also occur, and dark greens have
been met with, which, when speckled with bright red spots
constitute a very ornamental stone.

In grain they vary between a compact flinty presentation
with conchoidal fracture, in which no trace of their original
nature can be seen by the unaided eye, to distinct sandstones
whose fragmental naturo is plainly brought out on weathered
surfaces, the grains having been weathered out leaving a
projecting reticulation of harder, less alterable material.
The sandy grains are rounded and measure from 0-05
inch in diameter and less. At times the above described
feature is reversed. The cementing material originally
surrounding the grain, apparently an earthy carbonate, is
scen to have been removed by weathering, leaving the
grains standing out.

Brown oxides form a very constant constituent o all these
rocks, to which is doubtless due their generally red and
sometimes rusty appearance. This material also occurs in
the form of magnetite to such an extent at places as to
almost rank the beds as iron ores. Two specimens of this
variety were analysed in the laboratory of the Geological
Survey, and gave respectively 39-74 per cent, and 4557
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per cent. of metallic iron, titanium being absent.’ The
specimens were found to exhibit magmnetic polarity in
different degrees, this characteristic being also brought to
light dming the field surveys by the great local derange-
ments of the magnetic needle. Small particles of pyrite
are also frequently disseminated throughout these rocks.

Aninteresting variety is the ¢ pitted chert.” A consider-
able exposure will often be found pitted all over with little
rounded cavities about the size of a pea. These present a
rough and hackly inner surface, and are frequently par-
tially filled withiron-rust. A variation of the phenomenonis
presented in the occasioual presence in the thin cherty lay-
ers, sometimes found interbedded in the argillites, of tubules
at right angles to the surface of the la, er, which, apart
from the difference in shape, present much the same details
of appearance as the cavities of the pitted cherts. Dr. Bell,
" in his report on this district, notices a very similar pheno-
menon. He says: ‘Nearly horizontal calcareous beds
occur containing small coral-like siliceous concretions and
vertical cylinders of chalcedony, transverse sections of which
shew fine concentric rings resembling agate.”

Whilst calcareous matter is specially the characteristic
of the upper argillites and shales, it is not entirely absent
from the rocks under ronsideration, being present as a
mineral resembling anthracite often found in the centre of
vuggy cavities in the rocks.

In both upper and lower divisiors calcarecus and dolo-
mitic areas arc frequent, although not constituting a pre-
ponderating feaiure of the formation. In the argillaceous
division the earthy carbonates are frequently present to
such an extent as to give free effervescence with acid. In
the lower siliceous division areas are frequent, made up of
this calcareous and dolomitic material, which is often fer
ruginous, as shewn by the rusty appearances of weathered
surfaces. At one place a tine-grained, grey dolomite was
found to contain what appeared to be rounded pebbles of a

! Annuat Rept. Geol. Surv. of Canads, Vol. I1L,p. 25 T.
2 Report of Progress, Geological Survey of Canada, 1866-69, p. 824,
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still finer grained black material, the latter standing out on
weathered surfaces. Both these constituents, howerer,
were found to be carbonates, differing only in the relative
freedom of their effervescence with acids. Included in
these calcareous portions there will also be seen at places
nodules and inclusions of chert standing out on weathered
surfaces and presenting hackly exterior surfaces. Onespe-
cimen collected shewed, in a calcareous base, angular frag-
ments of black chert, which had apparently been portions
of continuous cherty layers, some cause having subse-
quently effected their fracture.

Before leaving the consideration of the macroscopic
character of these rocks it should be stated that, whilst the
variation of their characteristics is endless, the ditferent
varieties are not confined to any definite horizon in the
subdivision to which they belong, and in a short distance
in the same bed what will at one place be a typical flinty
chert may be found to become granular or, by increasing
preponderance of the earthy c~rbonates, to merge into a cal-
careous or dolomitic rock. Neither is the demarcation be-
tween the upper and lower divisions of the formation sharp,
the delimitation being based upon the great preponderance
of the argillaceous members in the former as contrasted
with the essentially siliceous constitution of the latter. In
fuct, very siliceous or dolomitic portions are often found
in the argilhtes, whilst beds of dark argillite and shale
have been found amongst the lower cherty series.

Here then we have a number of rocks very dissimilar in
nature, yet apparently forming interchangcable members
of the series and at places merging one into the other.
That they are much altered from their original condition is
evident, and that they still occupy their original position as
deposited, precludes the idea of any dypamic meta-
morphism nor do they show any signs of such action in
other respects. The argillites show nothing but ordinary
rock jointing apart from the bedding planes, no trace of
slaty cleavage being present.

Their present condition would secm to be due to a quietly
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proceeding process of chemical alteration and substitution
in place, producing all the varieties of product according to
the original mineral composition of the material and the
extent to which the process has progressed. The original
condition of the rocks would seem to have been that of a
series of sands and clays laid down in the basin of deposition
in the order of their coarseness. The sands would natur-
ally preponderate in the areas of shallower water, becoming
gradually mixed and interspersed with clayey matter, and
the latter entirely replacing the former in passing towards
the areas of greater depth.

The percolation of chemical waters subsequent to the
elevation of the area and the compacting of the rocks would
then produce all the varied phenomena noticed. The sandy
parts being easily permeable would be most changed, whilst
the impermeable clays would be left in their original con-
dition, and the sandy clays would form an intermediate
product.

The original grains of the sands having a very varying
ccmposition, would by their decomposition afford all the
different materials at present constituting the rocks, the
ferruginous elements being supplied where basic silicates
constituted the grains.

The examination of these rocks by the microscopic
method farther reveals the pature and extent of the process
of alteration above outlined, the following descriptions of
three thin sections by Mr. W. S. Bailey ' giving a very
good idea of the most noticeable characteristics.

“ No. 281. R. 64. LocatioN (Chert).—Thig rock is com-
posed in greater part of what were originally round and
irregular pieces of felspar, in a ground mass of quartz.
The felspar has for the most part been entirely replaced by
its various decomposition products, viz., calcite, chlorite
and hydrated iron oxides. That portion which has not
undergone this alteration has been completely replaced by
silice; so that round, cloudy areas of silica (principally in
the form of chalcedony) now appear where originally

! Annual Reports @eological Survey, Vol. III. pp. 120 H.3a.nd 12H. -
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felspar existed. These pseudomorphs are usually marked
by a rim of green or red color, probably due to chlorite and
iron oxide, which separated out either previous to or coin-
cident with the silicification process. Immediately outside
of these rims there is deposition of chalcedony, which forms
a feathery periphery extending from all sides into the
intaratices between large quartz grains, which in turn form
a mosaic in the centre or the spaces between the original
grains of felspar.

“Scattered through the slide, both in the larger grains
and also in the interstices between these, are little cloudy,
almost opaque, areas, which under crossed nicols, resolve
themselves into calcite. The centres of these little areas
are dark and structureless, while the outer portions are
composed of the perfectly crystallized mineral. This cal-
cite has every appearance of having been enlarged, after it
had once been formed, by the addition of new material
around the opagque portions in a manner analogous to the
enlargements of quartz grains, so distinctly shown by Profs.
Irving and Van Hise, of the United States Geological
Survey.

“ The present condition of the rock seems to be due to a
very thorough process of silicification.

““ No. 303. SiLvER BLUFF, (R. 61).—(4bout jifty feet below
contact.) Is of the same general nature as the above. In
this, hbowever, the calcite occurs with chlorite and other
alteration products of felspar to form complete pseudo-
morphs of this mineral. Round and arvgular grains consist
now of chlorjte and crystallized calcite, mixed with mag-
netite (which is usually found around the edges of the
grain), and a brown earthy substance. The outlines of the
. original grains are well preserved by the rim of magnetite,
but their material has entirely disappeared. From the
large amount of magnetite and other iron minerals present
in the slide it may be doubted whether the original grains
were not augite or some other iron-bearing mineral.

“ A few grains are composed entirely of silica, as in the
case of section 281.
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“No. 325. R. 93 Ripce.—(Overlying cherty beds.)—Is not
very different from 303, except in the alteration of the
rounded grains. In many cases, these consist of a very
dark reddish-brown micuaceous substance, mingled with a
green mineral (probably of the serpentine group) aud
reddish-brown iron hydroxide. In some of the lighter
colored grains, the remains of a colorless augite can readily
be detected.

“In other cases, the entire substance of the original grain
has given place to silica in the form of a fine mosaic of
quartz. In these, the outline of the original grain has been
rendered permanent by a line of little plates of brown mieca.

“ As in 303, the interstitial substance is quartz. Around
the edges of the separate grains, crystals of quartz extend
out on all sides, like the lining of a vein. Where the space
between the fragmental grains was small, the two rows of
quartz crystals mutually interfere and completely fill the
spaces; where the intervening space was large, that portion
in its centre between the rows of crystals is filled by a
mosaic of the same mineral. Cracks which extend through
the rock contain iron oxides or hydroxides.”

A oumber of other sections examined by the writer
presented in a general way the same characteristics as those
above described. All without exception shewed the feath-
ery periphry of quartz crystals, with the mosaic of larger
individuals in the larger spaces. The highly ferruginous
varieties, shewing magnuetic polarity, were seen to be very
largely composed of magnetite, generally disposed around
the rim of the particles, the central parts being mostly
composed of a finely crystallized quartz mass. Many
particles, however, seem to be almost wholly made up of
the iron minerals. By reflected light the ferruginous areas
gave, in places, a dark red colour, shewing the alteration of
the magnetic into ferric oxide. Althongh not a frequent
phenomenon, the magnetite was occasionally seen to be
deposited in the interstitial quartz areas. In these cases
the mineral would be found to fill the centre of the space,
its outlines conforming to those of the surrounding grains,
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transparent slides interveining to separate the two. In
reflected light, too, pyrite is seen to be a not infrequent
constituent.

In another section the original shape of the grains is out-
lined by iron hydroxide, and they have a peculiar frayed
out edge, the brown material also forming a faint demar-
cation of the outlines of the large quartz crystals composing
the interstitial mosaic.

Whilst the grains are generally rounded, there is a cer-
tain proportion of sub-angular fragments, but these would
seem to result from the disintegration of the original rounded
, «ticles during the progess of decomposition and solution,
and often where the grain retains its primary shape nnmer-
ous fissures are seen to penetrate towards its centre, which
are filled with crystallized quartz similar to that surround-
ing it and present an incipient stage of the breaking-up
process.

The mergence from the distinctly grained varietics into
the compact cherts will be frequently illustrated in the
same hard spocimen, and examination of a thin section
from such a one clearly shews the nature of the process to
which the effect is due. Viewed in ordinary light, a por-
tion of such a slide will shew distinctly marked grains with
transparent quartzsurrounding them. Passing towards the
other edge of the section, representing the compact cherty
part of the original specimens, the gralns are found to shew
less and less distinctly, until a portion is resched consisting
apparently of nothing but transparent quartz, somewhat
clouded in places, and with a few distributed areas of mag-
netite and iron hydroxide. An examination under polar-
ized light, however, brings out the original structure by
the contrast between the fine crystallization of the quartz

.replacing the original grain and that interstitially deposited.

Occasionally specimens of a pretty wavily marked variety
of the cherts will be found. A section of such a onc shows
it to be similar in nature to the rest, except for the general
parallel appearance produced by the drawing out of its
copstituents, The mass of the section is made up of a
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clouded crystalline quartz, with much red earthy material,
probably iron hydroxide, which, being drawn out into long
streaks, constitutes the wavy marking of the stone. The
few particles left are also considerably drawn out and seem
to be congregated at the apices of the bends. They are
outlined by material similar to that constituting the streaks,
which would appear to be long drawn out grains. Such
evidences of dynamic action are, however, quite local and
at some places would seem to be connected with the pre-
sence of the trap sheets and might be therefore due to the
force of their intrusion.

The general appearance of these rocks under the micro-
scope would seem to indicate that the secondary minerals
at present constituting their bulk were not only supplied
from the original materials of the grains, but deposited close
to and around the points from which derived, long soaking
in the percolating mineral waters producing all the different
varieties of these rocks at present found. The extent to
which the process has gone doubtless depended largely on
the original constitution of the particles acted upon. These
would seem mineralogically to have been largely made up
of felspathic material accompanied in places by more basic
silicates and just such as might have been derived from the
disintegration of the Archean rocks upon whose water
smoothed surface they rest. The great irregularity and
indefiniteness of the distribution of the calcareous and
dolomitic portions throughout the formation would also
be accounted for on this supposition, and light would
be thrown upon the formation of the curious spher-
ical “bombs” which occur so frequently in the upper
argillaceous division. In mauy places there will be seen to
occur lenticules in the argillites around which the bedding
is seen to bend conformably to their outline. Several
specimens examined were found to effervesce more or less
freely with acid, and the impression left after the study of
a number of cases was that a process of dolomitization of
the rock had gone on in spots, segregation of the earthy
carbonates around a centre accounting for the more or less
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spherical shape, the bending of the surrounding stratification
being due to the crystallising force. All gradations of this
process could be seen from the simple lenticular thickening
of a particular layer to the development of a complete
spherical “ bomb.”

The results of the microscopic studies as given above
would thus seem to give a satisfactory explanation of theat
first sight so curious associajion of argillites, dolomites and
cherts, and also furnish an interesting example of the con-
siderable alteration of a series of rocks by chemical action
alone unaccompanied by any of the more powerful forces
usually resorted to in explanation of the metamorphism of
rocks.

SUPPLEMENTAL NOTES oN THE FLORA OF
CApP-A-L’AIGLE.

By Roperr CamprELL, M.A., D.D.

In the Recorp or Sciencrm, Vol. IV., No. 1, pp. 54-68,
appeared a catalogue of the plants found up to that date,
during the months of July and August, in successive years.
The following species were discovered in the same district

in the summer of 1891 :—

Ex0GENS.
CABYOPHYLLACEE:
Arenaria peploides, L., Port au Persil, near the shore.
MALVACEZE :
Malva crispa, L., in two places, apparently escaped from
gardens.
HYPERIOACEE :
* Hypericum ellipticum, Hook., on the banks of the Trou
River.
Hypericum canadense, L., near the Loutre River.
LecuMINos £:
Trifolium hybridum, L., near the River Port au Salmon.
Trifolium agrarium, L., in the same locality as above.
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Vicia caroliniana, Watt., near the cemetery, banks of
Murray River.
Rosaces:
Prunus virginiana, 1., voad to the Trou.
Genus strictum, Ait., everywhere (omitted accidentally
from former catalogue).
Potentilla pennsylvanica, L., near Ste. Fidele.
Crategus tomentosa, L., road to Loutre. -~
SAXIFRAGACEZE :
Mitella nuda, L., east bank of the Loutre.
UMBELLIFERE
Osmorrhiza longistylis, D. C., woods on high ridge near
Cap-a-I'Aigle wharf.
COoMPOSITE .
Solidago virga-aureu, L., banks of a mountain stream,
Solidago ohioensis, Riddell, woods near Fraser Falls,
Solidago nemoralis, Ait., in the same locality as above.
Aster puniceus, L, near the Trou.
Aster ptarmicoides, Torr. and Gray, at the Upper Fraser
Falls.
Ambrosia artemisiefolia L., in one spot, come in within
two years.
Bidens frondosa, Li., on road to Port au Persil.
Hieracium marianum, var. Spathulatum, Gray, two speci-
mens on Perrault’s Hill.
ERricAcEE :
Vaccinium canadense, Fraser River Road.
Chimaphila umbellata, Nutt., woody heights near Loutre.
Moneses grandifiora, Salis., one specimen near Port au
Salmon River.
PriMuLACEE:
Glaux maritima, L., sandy shore near mouth of Murray
River.
BoRRAGINACEE :
Mertensia maritima, Don., in same situation as last above,
SOROPHULARIACEE :
Pedicularis palustris, L., marsh near mouth of Murray
River, '
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LaABIATE:
Lycopus virginicus, L., above Ste. Fidele village.

PoLYGONACEE : '
Polygonum lapathifolium, var. incarnatum, Watson, near
Loutre.
ELZEAGNACEE :
Shepherdia canadensis, Nutt., two specimens about half a
mile apart, near Cap-a-I'Aigle P. O.

[}
ENDOGENS.
ORCHIDACEZ :

Microstylis ophioglossoides, Nutt., near Cap-a-I'Aigle P. O.
and at the Trou. i
Habenaria hyperborea, R. Br., mouth of Murray River.
ALISMACEZE :
Alisma plantago, L., mouth of Murray River.
GRAMINEE :
Elymus canadensis, L., beyond the Loutre.
FiLicEs:
Osmunda claytoniana, L., in great abundance beyond the
Loutre.
Osmunda cinnamomea, L., in the same localities as above.
OPHIOGLOSSACEZX :
Botrychium virginianum, Swartz.,, one specimen near
Upper Fraser Falls,

é

Three mistakes were inadvertently made in the former
catalogue :— .

Physalis viscosa should have read Physalis grandifiora.

Euphorbia platyphylla should have read Euphorbia helio-
scopia.

Arundinaria macrosperma should have read Cinna arundi-
nacea, var. pendula.
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A List oF COI.EOPTERA CoOr.LECTED IN THE
ViciNiTY oF St. JEROME, QUE.

By J. F. HAuspN.

CICINDELIDA.
CrcINDELA, Linn.
1. longilabris, Say. 4. vulgaris, Say.
2. 6-guttata, Fab. 5. repanda, Dej. -
3. purpurea, Oliv. 6. 12-guttata, Dej.
CARABIDAZ.

CaraBus, Linn.
9. serratus, Say.
Carosoma, Web.

8. frigidum, Kirby. 9. calidum, Fab.
EvrapaRUS, Fab.

10. riparius, Linn. 11. ruscarius, Say.
BemeipioM, Lat.

12. carinulum, Chd. 16. lucidum, Lec.

13. inequale, Say. : 17. variegatum, Say.

14. chalceum, Dej, 18. versicolor, Lec.

15. concolor, Kirby. 19. quadrimacutatum, Linn,

PrerosTionus, Bon.

20. adoxus, Say. 26. caudicalis, Say.

21. honestus, Say. 27. luctuosus, Dej.

22. lachrymosus, Newm. 28. corvinus, Dej.

23. coracinus, Newm. 29. mutus, Say.

24. stygicus, Say. 30. orinomum, Leach.

25. lucublandus, Say. 31. desidiosus, Lec.

AMARA, Bon.

32. exarata, Dej. 3b. fallax, Lec.

33. angustata, Say. 36. interstitialis, Dej.

34. impuncticollis, Say. .  37. obesa, Say.

Diri.ocHILA, Brallé
38. laticollis, Lec.
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: BADISTER, Clairv,
39. pulchellus, Lec.

CaLatHUS, Bon.
40. gregarius, Say.
PrLaTyNUs, Bon.
41, brunneamarginatus;Mann. 46. aginis, Kirby.

42. extensicollis, Say. 47. metallescens, Lec.

43. pusillus, Lec. 48. ,cupripennis, Say.

44. errans, Say. ‘49. ‘placidus, Say.

45. melanarius, Dej. . 50. obsoletus, Say.

LEeia, Lat.
51, viridis, Say. 52, pumila, Dej.
' Cyminpis, Lat,

53. cribricollis, Dej. 54. borealis, Lec.
Bracrynus, Web.

55. fumans, Fab. 56, cordicollis, Dej.
CHLZEN1US, Bon.

5Y7. sericeus, Forst. 60. pennsylvanicus, Say,

58. leucoscelis, Chev. 61. impunctifrous, Say.

‘59. tricolor. Dej. 62. toment sus, Say.

Anomoar.ossos, Chd.
63. emarginatus, Say.
‘ BraonyLoBUs, Chd.
64. lithophilus, Say.
AcoNoDERUS, Dej.

65. lineola, Fab. 66. pallipes, Fab.
Harpravrus, Lat.

67. viridiceneus, Beauv. 70. herbivagus, Say.

68. caliginosus, Fab. 71. clandestinus, Lec. (?)

69. ‘pennsylvanicus, De G.
SteNoLopHUS, Dej.

72. fuligifiosus, Dej. 73. conjunctus, Say.
BraDYORLLUS, Er.

74. cognatus, Gyll 75. rupestris, Say.
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Anisopvacryrus, Dej.

N6. rusticus, Dej. 78. discoideus, Dej.
1. agricola, Say. 79. baltimorensis, Say.
HALIPLIDAE.

HavipLus, Lat.
80. triopsis, Aubé.
CneMiDOTUS, Er.

81. 12—punctatus, Say. ~

DYTISCIDAE.
LaccoruiLus, Leach.
82. masculosus, Germ.
IuBrus, Ee.
83. biguttalus, Germ.
CoptoTOMUS, Say.
84. interrogatus, Fab.
Agasus, Leach.

85. obtusatus, Say.
CorLyMBETES, Clairv.

86. sculptilis, Harr.

Dyrisous, Linn.
87. fasciventris, Say. . 89. Harrisii, Kirby.
88. sublimbatus, Lec.

AoiLius, Leach.
90. fraternus, Harr.

GYRINIDA.

GyriNus, Linn.

91. ventralis, Kirby.
DineuTEs, MacL.

92. discolor, Aubé.
HYDROPHILIDA.
HevropHORUS, Fab.
93. lacustris, Lec. 94. tuberculatus, Gyil.
HyprzENa, Kug.
95. pennsylvanica, Kies.

48
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96.

98.

99.

101,

103.

105.

106.
107.

110.
111,
112.

115.

121.

123;

125,

126.
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HryproraILUS, Geoff.
triangularis, Say. 97. glater, Hbst.

Hyproonaris, Lat.
obtusatus, Say.

Berosus, Leach.

peregrinus, Hbst. 100. striatus, Say.
Hrybprosius, Leach.
globosus, Say. 102 fuscipes, Linn.
CERcYON, Leach.
unipunctatum, Linn. 104. posticatum, Mann.
CRYPTOPLEURUM, Maul.
vagans, Lec,
SILPHIDA.
NEecroprHORUS, Fab.
orbicollis, Say. 108. vespilloides, Hbst.
marginatus, Fab. 109. tomentosus, Web.
SiLpHA, Linn.
surinamensis, Fab. 113. noveboracensis, Forst.
lapponica, Hbst. 114. americana, Linn.
inequalis, Fab.
STAPHYLINID.ZE.
Favagria, Mann.
bilobata, Say. (?)

HomavroTa, Mann.
b species undetermined.
ALEOCHARA, Girav.

lata, Grav. 122. bimaculata, Grav.
GYROPHENA, Mann,
vinula, BEr. 124. socia, Er.
HererotHOPS, Steph.
Sfumigatus, Lec.

QueDpIUs, Steph.
levigatus, Gyll.
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LisToTROPHUS, Perty.

1217. cingulatus, Grav.
CreoraiLus, Kirby.
128. villosus, Grav.
StapHYLINUS, Linn,
129. badipes, Lec. 131. violaceus, Grav.
130. cinnamopterus, Grav. 132. viridanus, Fauvel.
Ocyeus, Kirby.
133. ater, Grav.
PaiLonTHUS, Curt.
134. eeneus, Rossi. 138. cyanipennis, Fab.
135 lwtulus, Say. - 139. sordidus, Grav.
136. lomatus, Er. 140. stictus, Hausen.
13%7. blandus, Grav. 141. ventralis, Grav.
XANTHOLINUS, Serv.
142, cephalus, Say. 144. obscurus, Er.
143. obsidianus, Melsh. 145. hamatus, Say.
BarroLincs, Krastz.
146. macrocephalus, Nord.
StENus, Lat.
147. femoratus, Say. 148. annularis, Er.
CryprroBiUM, Maun.
149. oicolor, Grav. 150. pallipes, Grav.
LaTHROBIUM, Grav.
‘151. grande, Lec. 153. nigrum, Lec.
152. punctulatum. Lec. 154. dimidiatum, Say.
Scop.xus, Er.
155 exiguus, Er,
LiraOCHARIS, Say.
156. confluens, Sivy.

PxEperus, Grav.

. littorarius, Grav,

Sunius, Steph.

. longiusculis, Mann.

45



46 Canadian Record of Science.

TacHINUS, Grav.

159. flavipennis, Dej.
160. luridus, Er.

161. canadensis, Horn.
162. fimbriatus, Grav.

TAcHYPARUS, Grav.

163. jocosu~, Suy.

Krcaonus, Mots.

164. ventriculus, Say.

1
ConNosoma, Kraatz.

165. crassum, Grav.

166. basale, Er.

BoLeroBius, Leach,

16%7. cincticollis, Say.

‘ 168. cinctus, Grav.

Oxyporus, Fab.

169. stygicus, Say.

170. vittatus, Grav.

PrarysTETHUS, Mann.

171. americanus, Er.

OXYTELUS, Grav.

172. sculptus, Grav.

SCAPHIIDIDZ.
SoapHIDIUN, Oliv,

173. guadriguttatum, Say.

PHALACRIDA.
OLisrus, Er.

174. pallipes, Say.

175. nitidus, Melsh.

COCCINELLIDE.
AnisosTticTA, Dap.

176. strigata, Thumb.

Hiprpopamia, Muls.

177. 13—punctata. Linn.

198. parenthesis, Say.

CoccINELLA, Linn.

179. trifasciata, Linn.
180. 9—notata, Hbst,

181. transversoquttata, Fab.
182. sanguinea, Linn.

ApaLia, Muls.

183. frigida, Schn.

184. bipunctata, Linn.




193.

194,

195.

List of Coleoptera. .4

Harmonia. Muls.
. picta, Rand.
ANATIs, Muls.

. 15—punctata, Oliv. (= canadensis, Prov.)
PsyLLoBoRrA, Muls,
. 20—maculata, Say.
CarLocorus, Leach.
. bivulnerus, Muls.
BracuyacanTHA, Chev.
. ursina, Fab. 190. var. 10—pustulata, Melsh.
Hyrgraspis, Chev.
. signata, Oliv.
Scyunus, Kug.
. caudalis, Lec.
ENDOMYCHID_E.
PuaymaraORA. Newm.
pulchella, Newm.
Enpoxycaus, Panz.
biguttatus, Say.
EROTYLIDZE.
TriTomMA, Fab.
thoracica, Say.
CUCUJIDA.
SiLvanus, Lat.

. planatus, Germ.

Nausisius, Redt.

. dentatus, Marsh.

Pepiacus. Shuck.

198. fuscus, Er.

199

201

LzmoraLxus. Lap.
. biguttatus, Say. 200. fasciatus, Melsh.

BronTes, Fab.
. dubuis, Fab.
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204.

212. interruptus, Beauv. 214. merdarius, Hoffm.
. abbreviatus, Fab. 215. americanus, Payk.

. obscurus, Er.
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CRYPTOPHAGIDA.
ANTHEROPHAGUS, Lat,

. ochraceus, Melsh.

CryproPHAGUS, Hbst.

. cellaris, Scop.

MYCETOPHAGIDA.
MyceTorHAGUS, Hellw.
punctatus, Say. '205. Slexcuosus, Say.
DERMESTIDA.
Bvcrpnvs, Lat.

5. unicolor, Say.

DerMESTES, Linn.

. lardarius, Linn.

ATTAaGENUS, Lat.
megaloma. 209. pellio, Linn.
ANTHRENUS, Fab.

. museorum, Linn.

OrpHILUS, Er.

. glabratus, Fab.

HISTERIDA.
HisteER, LINN.

NITIDULID AR,
Cercus, Lat.

. pennatus, Murr.

CARPOPHILUS, Steph.

. nmiger, Say.

Corastus, Er,

. truncatus, Rand.

(‘OoNOTELUS, Er.

Erurza, Er.

. rufa, Say. 221, avara, Rand.
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NiTipuLa, Fab.

222. bipustulate, Lion. 223. rufipes, Linn.

STELIDOTA, Er.
. 8—maculata, Say.
ProMETOPIA, Lir.

225, sexmaculata, Say.
ParNoL1A, Fab.
226. grossa, Fab.
OMOSITA, Er.
227. colon, Linn. 228. discoidea, Linn.
(CRYPTARCHA, Shuck.
229. ampla, Er.
Ips, Fab.
230. fasciatus, Oliv. 231. confluentus. Say.
geminatus, Melsh. 232. sanguinolentus. Oliv.
LATRIDIID A,
CoRTICARIA, Marsh.
233. grossa, Liec. 235. cavicollis, Mann.
234. pusilla, Mann.
TROGOSITIDA.
TENEBRIOIDES, Pall.
236. intermedia, Horn. 237. dubia, Harss.

PeLTis, 111

. ferruginea, Linn.

GRYNOCHARIS, Thom.

239. quadrilineata, Melsh.

BYRRHID.E.
CyTtIiLts. Er.

240. trivittatus. Melsh.

2. fastigiatus, Say.
I}

ByerrHUS, Linos.

. americanus. Lec.
PARNIDA.
Dryors, Oliv.
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HererocERUS, Fab.
243, mollinus, Kies.

DASCYLLIDA.
ANCHYTARSUS, Gecér.

244. bicolor, Melsh.
Scirres, 111,
245, titialis, Guér. !
CyrHON, Payk.
246. variabilis, Thunb,

ELATERIDE.
ADELOCERA, Lat.
24%7. marmorata, Fab. 248. brevicornis, Lec.

Avraus, Esch.

249. oculatus, Linn. '

CazrpropuoRUS, Fsch.
250 convexulus, Lec.
CryproHYPNUS, Esch.

251, grandicollis, Lec. 253. pectoralis, Say.
252. abbreviatus, Say.

Monoorgpipius, Esch.
254. auritus, Hbst.
ELaTER, Linn.

255. nigricollis, Hbst. 258. rubricus, Say.
256. lLinteus, Say. 259. apicatus, Say.
257. semicinctus, Rand. 260. obliguus, Say.

AgagrioTes, Esch.
261. mancus, Say. 262. pubescens, Melsh.
Dovrorius, Esch.
263. lateralis, Esch.
Mzranorus, E ch.

264. Leonardi, Lec. 266. smmunis, Gyll.
265. fissilis, Say. ,

et arme




2617.
268.
269.

273,

List of Coleopetra. 51

Limonius, Esch.

aurifer, Lec. 270. quercinus, Say.
stigma, Hbst. 271. basillaris, Say.
confusus, Lec. 272. Sp. undetermined.

Prryosrus, Lec.
anguinus, Lec.
ATtHOUS, Esch.

274. Brightwelli, Kby. 275, rufifrons, Rand.
(EsTopESs, Lec.

276. tenuicollis, Rand.

SERrIcosomus, Steph.

271. incongruus, Lec. 298, silaceus, Say.
CorYMBITES, Lat.

279. virens, Schr. 284. sulcicollis, Say.

280. vernalis, Hentz. 285. hamatus, Say.

281. cylindriformis, Hbst. 286. hieroglyphicus, Say.

282. tarsalis, Melsh. 281. cruciatus, Linn.

483. falsificus, Lec. 288. @ripennis, Kby.
AsapHEs, Kutz.

289. decoloratus, Say. 290. memnonius, Hbst.
BUPRESTIDAE.
CALcoPHARA, Sol,

291. virginiensis, Drury

Dicerca, Esch.

292. prolongata, Lec. 294. lurida, Fab.
203. divaricata. 295. tenebrosa.
BuergsTis, Linn.

296. lineata, Fub. 298, fasciata. Fab.

297. maculiventris, Say. 299. striata, Fab.
MELaNopPHILA, Esch.

300. longipes, Say. 301. fulvoguttata.
CHRYSOBOTHRIS, Esch. . :

302. femorata, Fab. 304. dentipes, Germ. = " -

303.

4—impressa, Lap. & Gory.3:5. scabripennis, Lap. & Gory.



306.
307.
308.
309.

312,

314.

315.

316.

318.
319.
321.
323.

324,

321.

328.
329.

332.
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EvupristocErus, Deyr.

cogitans, Web,
Agrinus, Steph.

arcuatus, Say. 310. torpidus, Lec.
ruficollis, Fab. 311. egenus, Gory.
otiosus, Say.
Bragnys, Sol.
ovata, Web. 313. @rosa, Melsh.
LAMPYRIDA.

CALOPYERON, Guér.
terminale, Say.
CeLET:S, Newm.
basalis,-Lec.
Eros, Newm.

aurora, Hbst. 319. humeralis, Fab.
coccinatus, Say. .
Lucipora, Lap.

atra, Fab,
ErLLycaNiA, Lee.
corrusca, Lec. © 320. var. lacustris, Melsh.
Pyropya, Mots.
nigricans, Say. 322. decipiens, Harr.
PyracToMENA, Lec.
angulata, Say.

Prorinus, Lap.
ardens, Lec. : 325. scintillans, Say.
ProTuRIs, Lec.

. pennsylvanica, De G.

CaavuLiogNATHUS, Hentz.
pennsylvanicus, De G.
PopaBrus, Westw.

tricostatus, Say. 330. modestus, Say.
rugulosus, Lec. 331. simplex, Couper.
Siuis, Lat.

percomis, 3ay,

i
|
|
i
[
i
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TrLEPHORUS, Schiff,
333. excavatus, Lec. 336. tuberculatus, Lec..
334. fraxini, Say. 337, bilineatus, Say.
335. carolinus, Fab.
CLERID A,

TricHODEs, Hbst.
338. Nuttalli, Kby.
CLERuS, Geoff.

339. quadriguttatus, Oliv.  340. thoracicus, Oliv,
THANASIMUS, Lat.
341. dubius, Fab. 342. nubilus, K.
THANEROCLERUS, Spin.
343. sanguineus, Say.
Hyp~NocERaA, Newm.
344. cyanescens, Lec.
NEecrosia, Lat.
345. rufipes, Fab. 347. violaceus, Linn.
346, ruficollis, Fab.
PTINID A.
Prinus, Linn.
348. fur, Linn, 349. brunneus, Duft.
Evorapa, Lec.
350. humeralis, Melsh.
) HaproBREGMUS, Thom.
351. errans, Melsh.
TroyproriTYs, Redt.
352. sericeus, Say.
CIOIDA.
Cis, Lat.
3563. fuscipes, Mellié.
EnnEarTHRON, Mellié.
254. thoracicorne.
LUCANIDAZA.
PraryoErus, Geoff,

335. quercus., Web. 356. depressus, Lec.
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SCARABAIDA.
. ONTHOPHAGUS, Lat.
35'7. Hecate, Panz.
ApvoODIUS, Tll.
358. fossor, Linn. 362, granarius, Liun.
369. fimetarius, Linn. 363 vittatus, Say.
360. ruricoia, Melsh. 364, inquinatus, Hbst.
361. femoralis, Say.
GEOTRUPES, Lat,
365. splendidus, Fab. _ 366. Blackburnii, Fab.
HorvLia, 11l
367. trifasciata, Say.
DicHELONYCHA, Kirby.
368.- elongata, Fab. 369. albicollis, Burm.
Serioa, MacL.
370. vespertina, Gyll 371, sericea, Ill.
LacanosTERA, Hope.
392. fusca, Froh, 3173. hirticula, Knock.
Liayerus, Burm.
374. relictus, Say.

375.

377,
378.

379.

380.

381.

OsMoDERMA,; Lep.
eremicola, Knoch. 376. scabra. Beauv.
TricHIUS, Fab.
affinis, Gory.
SPONDYLID A&
PARANDRA, Lat.
brunnea. Fab,
CERAMBYCIDA.
. ORTHOSOMA, Serv,
brunneum. Forst.
Asemum, Esch.

atrum, Esch.
Cr10CEPHALUS, Muls.

agrestis, Kirby.




382.
3€3.
384.
385.

386.

388.
390.
391.
392,
393.
394.

395.
396.

399.
400.

401.

402.

403.
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TeTROPIV, Kirby.

cinnamopterum, Kirby.
‘ GonooaLLus, Lec.

collaris, Kirby.

RuoraLoprus, Muls.
sanguinicollis, Horn.

HyvroTroPEs, Serv.
ligneus, Fab.

Paymaropgs, Mals.

ameenus, Say. 387. dimidiatus, Kirby.
CaLvipiuy, Fab.
antennatum, Newm, 389. janthinum, Lec.

EnapaIDION, Serv.
parallelum, Newm.
MororcHus, Fab.
bimaculatus, Say.
CYLLENE, Newm,
robinice, Forst.
PLaGIONOTUS, Muls.
speciosus, Say.
ARHOPALUS, Serv.
fulminans, Fab.
XYLOTRECHUS, Chev.
colonus, Fab. 397. undulatus, Say.
sagittatus, Germ. 398, var. fuscus, Kirby.
PraciramMysus, Motsch.
muricatulus, Kirby.
CrLyranTHUS, Thom.
ruricola, Oliv.
CyrrorHORUS, Lec.
verrucosus, Oliv.

EupEerors, Lec.
picipes, Fab.
DEsMOOERUS, Serv.
palliatus, Forst.
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404.

405.
407,
409.

410,

411,
412.

414,
415.
416.
417.

418.
419,

428,
429,

431.
432.
433.

434,
435.

~
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Ruaaium, Fab.
lineatum, Oliv.
PacHYTA, Serv.

monticola, Rand. 196. rugipennis, Newm.
Aomzors, Lec.

proteus. Kirby. 408. pratensis, Laich.
GAUROTES, Lec.

cyanipennis, Say. !

BeLrLamirA, Lec.
scalaris, Say.
Tyrog¢ERUS, Lec.
badii's, Newm. 413. sinuatus, Newr.
velutinus, Oliv.
. LepPTuRA, Serv.

subhamata, Rand. 420. vagans, Oliv.
elegans, Lec. 421. chrysocoma, Kirby.
capitata, Newm. 422. proxima, Say.
subargentata, Kirby. 423. vittata, Germ.
var. ruficeps, Lec. 424. pubera, Say.
nigrella, Say. 425. ruficollis, Say.
canadensts. Fab. 426, mutabitis, Newm.
PsgENocerus, Lec.
. Supernotatus, Say.

MonoraMMUS, Serv.
scutellatus, Say. 430. marmorator, Kirby.
confusor, Kirby.

HyrErpLATYS, Bates.
aspersus, Say.

Urograruis, Horn.
fasciatus, De G,

PoconocHERUS, Lat.
miztus, Hald.

SAPERDA, Fab.
calcarata, Say. 436. tridentata, Oliv.
candida, Fab. 437. vestita, Say.




438.

439.
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OBEREA, Muls.
ruficollis, Fab.

TETRAOPES, Serv.
tetraophthalmus, Forst,

CHRYSOMELIDA.
Donacia, Fab.

440. palmata, Oliv. 442. subtilis, Kuntz.

441

444,

445.

446.

447.
448,

450.

452,

453.

454.

455

456

458

459.

. magnifica, Lec. 443. cuprea, Kirby.

ORsoDACENA, Lat,
atra, Ahr.
var. childreni, Kirby.

SyYNETA, Esch.
ferruginea, Germ.
LeMa, Fab.

trilineata, Oliv.

Bassareus, Hald.
congestus, Fab. 449, var. luteipennis. Melsh.
mammifer, Newm.

" CRYPTOOEPHALUS, Geoff.

4—maculatus, Say. 451. veaustus, Fab.

Monacnus, Chev.
ater, Hald.

XANTHONIA, Baly.
10—anotata, Say.

Apoxus, Kirby,
vitis, Linn.

Carysocnus, Chev.
. auratus, Fab.

Paria, Lec.

6.—notata. Say. 457. aterrima, Oliv.
Prasocuonis, Lat.
. varipes, Lec.
DoryprHORA, IIl.
clivicollis. Kirby. 460. 10—-lineata, Say.
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461,
462.
463.

465.

466,

4617.
468.
469.

4171,
472,

474.

475.
476,
4717,

479.
480.

482.

484,
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CHRYSOMELA, Linn.

elegans, Oliv. 464. multipunctata, Say,
scalaris, Lec. var, Bigsbyana, Kirby.
philadelphica,, Linn,
var, spiree, Say.

PrLac1oDERA, Redt,
viridis, Melsh.

GasTrOIDEA, Hope.
polygoni, Linn,

Lina, Meg.

scripta, Fab. 468, var. morula, Hausen.
PayL LODI;:CTA, Kirby.
vulgatissima, Linn.
Drosrortica, Chev.

12—punctata, Oliv. 470. vittata, Fab,
TrirEABDA, Lec.
tomentosa, Linn. 473. var. canadensis, Kirby.

var. virgata, Lec.
ADIMONIA, Leach.
rufosanguinea, Say.
GA'LEnqu, Geeoff,
sagittarie, Gyll.
: (Epronyonis, Lat.
quercata, Fab.
} Digonycna, Chev.

_alternata, Il 478. collaris, Fab,

HaLTicA, Geoff,
bimarginata, Say. 481. ignita, I11-
carinata, Germ,
CREPIDODERA, Chev.
Helxines, Linn, 483. cucumeris, Harr.
SysTENA, Chev,
hudsonias, Forat. 485. frontalis, Fab.



486.

487.

488,

489.

490,

491,

492.

493,

494.

495.

* 496,

497,

498,

499.

501.
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PHYLLOTRETA, Foud.
vittata, Fab.
OponroTa, Chev.
nervosa, Panz.
Corproovora, Chev.

aurichalcea, Fab.

BRUCHIDZA.

Brucaos, Linn.
pisi. Linn.

TENEBRIONIDA.
PueLLOPSIS, Lec.
obcordata, Kirby.
NycToBATES, Guér.
pennsylvanica, De G.
IrraIMUS, Trug.
serratus, Mann,
Ueis, Fab.
ceramboides, Linn .
ScoroBaTes, Horn,
calcaratus, Fab.
XyLorINus, Lec,
saperdioides, Oliv,

TENEBRIO, Linn.

molitor, Linn. 497, tenebrioides, Beauyv.
Draperis, Geoff.
hydni, Fab.
HopLOCEPHALA, Lap.
bicornis, Oliv,

PLATYDEMA, Lap.
ruficorne, Sturm. 500. subcostatum, Lat.
opaculum, Casey,

BoLeroraerus, Cand.
bifurcus, Fab.
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502.

503,

5017.

508.
509.

510.

511,

H12.

313.

514, fulvipes. Newm. 515. lugubris. Say.

a16.

Havipennis. Hald.
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CISTELID &.
Isomira, Muls,
quadristriata, Couper.
ANDROCHIRUS, Lec.
erythropus, Kirby, (= luteipes, Lec.)
MELANDRYIDZA.
PenTBE, Newm.

. obliguata, Fab.

MEeLANDRYA, Fab.

5. striata. Say.

SerroraLprus. Hellw.

. barbatus, Schall. (= striatus, Hellw.)

PYTHIDA.

Boros. Hbst.
unicolor, Say.

(EDEMERIDA. {

DiryLus, Fisch.
ceruleus. Rand.

NacerDEs. Schm.
melanura. Linnp.

ASCLERA, Schm.
ruficollis. Say.

MORDELLIDA.

Anaspis, Geoff.

Ve Lo

MoORDELLA, Linn.

melena. Germ.
MoRDELLISTENA. Costa.

scapularis. Say.
ANTHICIDAE.
CoRPHYRA, Say.

k2T A L S AN I S

Noroxus. (veoff.
anchora, Hentz.
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AnTHICUS, Payk.

5117. formicarius, Laf.

518.

519.

PYROCHROIDAE.
ScHIiZoTUs, Newm.
cervicalis, Newm.
DENDROIDES, Lat.
canadensis, Lat.
MELOIDA.
MELOE, Linn.

. niger. Kirby. . 522. americanus, Leach.
. angusticollis, Say .

Macrosasis, Lec.

. unicolor, Kirby.

EricauTa, Redt.

. pennsylvanica, De G.

ATTELABIDA.
ATTELARUS, Linn. -

. rhois, Boh.

OTIORHYNCHID.E,
PavxeLis, Sch.

5. rigidus, Say.

OrioBHYNCHUS, Germ.

. sulcatus, Fab.
. ovatus, Linn. (=ligneus, {} Lec.)

CUKCULIONID E.
SrroNes. Sch.

. lineellus, Gyll. 530. tibialis, Hbst.

Iravcerus, Sch.

noveboracensis, Forst.
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532,

533.

534.
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Pavronomus, Sch.
nigrirostris. Fab.
l.eryrus, Sch.
colon. Linn.
Listronotus, Jek.
appendiculatus. Boh.

PissopEs, (verm.

535. strobi, Peck.

HyLdBIus, Germ.
536. pales, Hbst.

Erycus. Tourn.
537. puncticollis, Lec.

539.

541.

- 54b.

546.

547%.

. nenuphar, Hbst,

MagpaLis, Germ.

. armicollis, Say.

ANTHONOMUS. Germ.
quadrigibbus, Say.
ORCHESTES, Ill.
ephippiatus, Say.
GYMNETERON, Sch.

. teter, Fab.

CoNOTRACHELUS. Sch.

CryPTORHYNCHUS. I1l,
parochus, Hbst.

MonNoNYcHUS, (Germ.
vulpeculus, Fab.

BarLaninus. Germ.
nasicus. Say.

540. signatus, Say.

544. posticatus. Boh,
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548.

549.

551.

552.

553.

554.

558.

List of Coleoptera.

BRENTHIDA.
EvursaLis, T.ec.
minuta, Drury.
CALANDRIDA.
SPHENOPHORUS, Sch.
pertinaz, Oliv. 550. sculptilis, Uhler.
CALANDRA, Clairv,
granaria, Linn.

Cossonus, Clairv,

platalea. Say.
SCOLYTID.AE.
XyLEBORUS, Eich.
pyri, Peck.
Toumicus, Lat.
pini, Say. 555. calligraphus, Germ.
DEenDRCTONUS, B,
. terebrans, Oliv.

HyLoraeors, Lec.

. pinifex, Fitch,

ANTHRIBIDAE.
CRATOPARIS, Sch,
lunatus, Fab.
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PROCEEDINGS OF THE NATURAL HISTORY SOCIETY.

The regular monthly meeting was held on Monday even-
ing, November 30th, Hon. Senator Murphy, V* c-President,
in the chuir.

The minutes of meeting of October 26th were read and
approved.

Minutes of council meetihg of the 23d instant were also
read.

The Librarian reported the gift of a copy of Dana’s
Manual of Mineralogy from Mr. Horace T. Martin. On
motion of Mr. J. Stevenson Brown, seconded by Mr. F. B.
Caulfield, the thanks of the society were tendered to Mr.
Martin.

It was moved by Mr. J. S. Shearer, seconded by Mr. J. S.
Brown, that the by-laws be suspended, and tkat the Hon. ..
K. Ward be elected a member of the society. Carried.
Mr. Ward was then elected by acclamation.

Sir William Dawson read a very interesting paper on

“Trees cultivated on McGill College Grounds.”

After a lengthy discussion of the paper, a vote of thanks
to Sir William Dawson was moved by the Rev. Dr. Smyth,
seconded by Mr. Edgar Judge. Carried.

Mr. Horace T. Martin communicated some notes on old
engravings of the beaver.

The meeting then adjourned.

PROCEEDINGS OF THE MICROSCOPICAT, SOCIETY.

The regular monthly meeting of the above society was
held on Monday evening, Dec. 14th, the lecturer being Sir
-Wm. Dawson, who chose for his subject *‘ The use of the
Microscope in the Study of Fossils.” The lecture was most
interesting, owing to the fact that Sir William gave, in
clear, concise terms, the accumulated results of years of
continaous research, and at the same time demonstrated
some of the difficulties that the early investigators had to
contend with, owing to the poor instruments at their. com-
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mand. He exhibited a “prehistoric” microscope, of date
1834, and also a number of single lenses, with & magnifying
power of about 200, by the aid of which all his early work
bad been accomplished. He laughingly remarked * that if
in the dawn of microscopy the instruments were poor, the
observers had to make up for it by looking harder.” Cer-
tainly nothing can mark more clearly the advance made in
optical instruments, in response to the demands of science,
than a comparison between the instrument of 1834 and that
of to-day. Sir William demonstrated that our Montreal
limestone is composed almost entirely of organic remains.
He also exhibited a specimen of clay from McGill College
grounds, and shewed that it contained a large number of
foraminifera. Fossil sponges were treated of, and a large
number of specimens, prepared by the lecturer, were ex-
amined with much interest by the members.

A vote of thanks was tendered Sir William for his court-
esy in preparing so interesting a lecture and demonstration
for the society.

Letters of regret at being absent were read from His
Excellency the Governor-General and others.

The next meeting of the society will be held on January
11th, when Prof. Cox of McGill College will lecture on
‘“Polarised Light, its usefulness in indicating structure,”
with lantern illustrations.

NoTices OoF Books AND PAPERs.

Mancaxesg, 1Ts Usps, Ores aND Derosrrs, by R. A. F. Penrose,
642 pp., Little Rock, Ark., 1891, being Volume I. of the
Annual Report of the Arkansas State Geological Survey,
1890, J. C. Branner, State Geologist.

In 1889 Dr. R. A. F. Penrose, jr., assistant geologist for the Geo-
logical Survey of Arkansas, U.S,, began the thorough reexamination
and study of the manganese deposits of that State, and his official
report, now published, proves how very complete and exhaustive
have been his labors and researches, for not only has he examined
personally the deposits in Arkansas, but he has visited every

5
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known manganese region in the United {tates and Canada, inves-
tigating the modes of occurrence of the ore and the mining and
commercial history of this important product. In this very valu-
able monograph are discussed (1) the uses of manganese together
with the history and statistics of the manganese industry, (2) the
ores of manganese and (3) the nature of manganese deposits, and
to this we will be indebted for the substance cf this article.

Manganese is now used for many different purposes in the arts,
but by far the greater part of fhe ore mined is converted into the
alloys of manganese and iron, spiegeleisen and ferro-manganese,
which in turn play such a vital part in steel making. As an oxi-
dizer this ore is used extensively in the manufacture of chlorine,
bromine oxygen and disinfectants, and for discolorizing glass, and
as a coloring material in coloring glass, pottery and tiles, calico
printing and dyeing and paints.

But it is in the production of steel that manganese plays such a
prominent and valuable part. In 1839, Heath, an East Indian iron-
mopger, patented his process by which the introduction of the
carburet @f manganese into steel making was made with such mar-
velious success that the price of steel was reduced $150 to $200 per
ton. This revolution in the manufacture of steel was still further
hastened by Bessemer, in 1858, introducing his perfected process
in which manganese is used with great effect in his converter,
leading to the great reduction in the cost of steci with the conse-
quent vast increase in its production and consumption. Of these
alloys, spiegeleisen contains less than 20 per cent. of manganese,
ferro-manganese 20 per cent. and more, and their eflfects in steel-
making are various, In the first place their presence in the con-
verter, after the iron has lost all its carbon, and hence been re-
duced to wrought iron, serves to restore the proper amount of car-
bon to “re-carburize,” or convert this wrought iron into steel.
Again, manganese reduces the small but harmful quantities of
iron oxide in the steel during the final melting; then passes into
the slag, making it more fluid.

This metal tends to overcome to a large extent in steel-making
the evil influences of sulphur and phosphorus, and when present,
even in small quantities, in steel, it increases the hardness, tough-
" pess, malleability and elasticity, and when the amount reaches
8 per cent. it not only makes the steel astonishingly ductile, but
also very hard.

The' production of spiegeleisen and ferro-manganese in the
United States is increasing very rapidly, but the supply of domestic
ores is far from sufficient for the demand. In 1889,99,481 tons
were imported and 85,823 tons produced, and though in the census
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year ending June 30th, 1890, the home production had greatly in-
creased, the market is still open for large quantities of foreign ores.

Manganese is a very valuable metal in some very useful alloys,
such as manganese bronze, from which the propeller screws of the
largest ocean steamships are made, an alloy of remarkable
strength, hardness and toughness; and silver bronze, now very
largely used as a substitute for German silver, a small percentage
of aluminium present greatly enhancing its value.

1n its chief ores, manganese exists mostly as a earbonate or an
oxide, but though true manganese ores are mined, manganiferous
ores of other metals are more abundant, and in reality there is no
sharp line between manganese ore proper and manganiferous iron
ores which are very highly valued and readily marketable. All
of the many manganese minerals on exposure to decomposition
from surface influences are generally converted into oxides, and
these oxyd minerals are thus more abundant, forming the greater
part of American ores, and are known as pyrolusite, psilomelane,
braunite, manganite and wad or bog manganese.

In Canada manganese ores have been found in many parts, but
the most valuable deposits are in New Brunswick and Nova
Scotia, those near the Bay of Fundy and Chignecto Bay having
been the most extensively worked. Manganese was wiced in
Hants Co., N.S., as early as 1861, but the first real work was done
at the Tenny Cape in that county in 1862 by John Brown. In 1864
the mine at Markhamville, N.B., was opened by Major A. Mark-
ham, and has been worked continuously ever since, producing up
to 1890, 40,000 tons, or by far the greater part of Canada’s total
yield, which has been estimated at over 50,000 tons.

The most important deposits occur in the lower carboniferous
limestone or the associated strata, and the ore is mostly found as
an oxide, as pyrolusite, manganite and psilomelane, and especially
as wad.

Nearly all our Canadian ore is shipped to the United States,
where it i8 used in glass-making, electric batteries, as a dryer in
varnishes, but very little for spiegeieisen or ferro-manganese, as it
is too pure and high grade, and thus more valuable for other in-
dustrial purposes, particularly glass-making, whero its freedom
from iron is a very necessary quality. The Canadian deposits are
such that the ore cannot be extensively mined as for spiegeleisen,
but for chemical purposes its value of $40 to $100 per ton make it
profitable, as at the most only $15 can be got for low grade min-
eral. The ore is found in the limestone in interbedded lenticular
layers, nests or pockets, carrying from a few pouvads to several
tons, also in considerable quantities in the clays overlying the de-
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cayed surface of the limestone. Much of the ore is concentrated
before shipping, by crushing, washing and sizing in screens, or else
shipped en masse as “furnace ore,” to be manufactured into alloys
for steel-making,

In Canada the production from 1873-1886 of manganese ore was
16,039 tons, worth $344,440, while in 1890 it was 1,465 tons, worth
$32,737. In 1888 the United States produced 291,330 tons of ore,
valued at $1,454416. The demand for manganese ores is ever in-
creasing, and it is to be hoped that new deposits will be opened up
in Canada, leading to mining on a more extensive and productive
scale, and adding materially to the wealth and prosperity of our
Dominion.

¢ W. A. CarLvig, M.E.

O~ tHE NIckEL AND CopPER DEPOsITS OF SUDBURY, ONT., by Alfred
E. Barlow, M.A. (of the Geological Survey Department).

This timely paper which appears in the June number of the Ottawa
Naturalist, deals in general with the discovery, geological relations,
mode of occurrence and composition of the nickel and copper oresin
the Districts of Algoma and Nipissing, together with their prelimin-
ary metallurgical treatment as carried op in this district. The dis-
covery of nickel in Canada dates back to 1846, when its existence
in werkable quantities at the Wallace mine, on Lake Huron, was
madv known. In 1856 Dr. T. Sterry Hunt, in his analyses of some
trap collected by Mr. Alex. Murray, of the Geological Survey, from
the north-western corner of the Township of Waters, showed that
small quantities of nickel and copper were present. These deposits
are composed of chalcopyrite very intimately mixed with nickel-
iferous pyrrhotite. The detection at some of the openings of poly-
d:'mite, ferriferous sulphide of nickel, as well as a few undoubted
crystals of millerite, seems to justify the assumption that in the
more highly nickeliferous deposits, at least, the nickel is also pre-
sent as a sulphide, disseminated through tbe ore mass like the
iron and copper. These sulphides may be said to occur in three
. distinct ways. 1st, As contact deposits of pyrrhotite and chalcopy-
rite, situated betweeu the clastic rocks, such as felsites, quartzites,
and intrusive diabase or gabbro, or between these latter and gran-
ite or micropegmatite. 2nd, As impregnations of these minerals
through the diabase or gabbro, which are sometimes so rich and
considerable as to form workable deposits. These sulphides are in
no case found dissemmated through the clastic rocks at any great
distance from the diabase or gabbro, which seems clear evidence
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that they have been brought up by the latter. 3rd, As segregated
veins which may have been filled subsequently to the intrusion
which brought up the more massive deposits. These veins are not
very common, although certain portions of the more massive
deposits may have been dissolved out and redeposited along cer-
tain faults and fissnres.

Assays made for the Canadian Copper Company, by Mr. F. L.
Sperry, tke chemist, show a range in the percentage of nickel from
1.12 t0 4.21 per cent., with an average of 2.38 per ¢ent., while the
copper varied from 4.03 to 9.98 per cent., with an average of 6.44
per cent. Mr. Hoffmann, of the Geological Survey, assayed four
samples which showed the nickel contents to vary from 1.95 to
3.10 per cent., with an average of 2.25 per cent. The metallurgical
treatment commences at the roast, where the ore is piled in rec-
tangular heaps on previously laid cordwood and roasted for fifty to
seventy days, and when thoroughly done should contain about 7
or 8 per cent. of sulphur. It is then smelted in a very perfect
water-jacketed furnace, the resulting produect, or “matte,” contain-
ing about 27 per cent, copper and 14 per cent. nickel. This is then
packed in barrels and shipped to various refiners in the United
States or Europe, according to their respective bids.

The paper in question is the most succinct and best report we
have as yet seen upon the ores and geology of the region about
Sudbury, and no one interested in the geological and mineralogical
problems involved, as well as the metallurgical points with which

it deals, should be without it.
H. M. AmL

EgrostoN N THE DESERT oF THE Li1TLE COLORADO.

In No. 3 of “ North American Fauna,” recently published by the
United States Department of Agriculture (1890-1), Dr. C. Hart
Merriam, in addition to an immense amount of most valuable
information on the botany and zoology of Arizona and Idaho, gives
a graphic description of the peculiar erosion topography of the
Desert area, as well as an account of several cloud-bursts which he
witnessed while travelling in that almost unknown region. As
these cloud-bursts, although having a very remarkable effect on
the character of the erosion, occur but rarely and have been but
very seldom described by competent observers, the following ex-
tracts from Dr. Merriam’s repor .8, which are of especial interest, are
here reproduced :

The Desert of the Little Colorado, sometimes known as the
“ Painted Desert,” is a great basin about 1,000 meters (3,300 feet)
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in depth, situated on the top of the plateau. It was excavated, as
its name indicates, by the drainage system of the Litile Colorade
River—the Colorado Chiquito of the Mexicans—and consequently
is lowest at the north, its slope being away from the southern edge
of the plateau. The river has cut its bed down to about 820 meters
(2,700 feet) at the point where it empties into the Grand Cafion of
the Colorado, and throughout the lower Lart of its course it flows
through a caiion considerably below the level of the desert proper,
the lowest part of which is but little less than 1,200 meters K:p-
proximately 4,000 feet) in aftitude. Its upper limit may be set at
1,800 meters (6,000 feet). The term Painted Desert should be
restricted, it seems to me, to that part of the basin which is helow
1,500 metres (approximately 5,000 feet).!

The geology of the region is simple. The lowest stratum which
comes to the surface is carboniferous limestone; above thiy is red
sandstone, which in turn is overlaid by the so-called variegated
marls or argillaceous clays, sometimes capped by a thin layer of
impure coal or lignite. The limestone appears on the west side of
the river only (?), where it s soon buried under the ancient lava
floods from San ¥rancisco Mountain and neighboring craters. The
red sandstone i8 encountered everywhere, sometimes as surface
rock, sometimes as high cliffs forming the escarpments of broad
mesas, and sometimes as curiously sculptured tablets standing on
the plain. The marls are widely distributed, and in many places,
particularly south of the lower part of Moencopie Wash,® rise from
the surface levelin the form of strangely eroded hills and ranges of
stratified cliffs, whose odd shapes and remarkable combinations of
colors—red, white, blue, brown, yellow, purple and green—have
given the area in which they occur the name “ Painted Desert.”
There are hundreds of smoothly rounded, dome-shaped hills of
bluish clay, utterly devoid of vegetation, and almost identical in
appearance with the “gumbo hills,” of the Bad Lauds bordering
the Little Missouri in North Dakota. Both the hills and the naked
clayey flats between them abound in alkali vents—miniature cra-
terlets—where the alkali effioresces, crusting over the surface in
patches which resemble newly fallen snow. Many of the hills are
capped with fossil wood, and inany of the flats.and lower levels
east of the Little Colorado River are strewn with chips and pieces-
which have turthled down during the wearing away of the hill-
gides. Logs 30 to 50 centimeters (roughly, a foot or a foot and a
halif) in diameter and 9 to 12 meters (30 or 40 feet) in length are

1 The area below 1,370 meters (4,500 feet) is about 120 kilometers (75 miles) in
length, and that below 1,500 meters (5,000 feet), 200 kilumeters (125 miles). The
long axis of the desert, slightly crescentic in form, and curving trom near the
mouth of the Little Colorado in the northwest to New Mexico in the sou-heast,
is 320 kilometers (200 miles) in length, with a transverse diameter of about 110
kilometers (70 miles) along the middle portion, and-a total area of 29,800 square
kilometers (11,500 square miles). Its castern edge peuetrates the boundary of
New Mexico in_two arms, following tue usually dry courses of the Zuni and
the Carrizo, and nearly reaches the boundary along the Rio Puerco, the largest
tributary of the Colorado Chiquito.

2 The terms “ wash” and ** arroyo ™ are applied to the deep channels or ravines
so common in arid regions. ‘‘These arroyos are natural consequeunces of the
unequal manner in which the rain falls throughout the year. Sometimes not a
drop falls for several months ; again, it pours duwn jon & perfect deluge, washin
deep beds in the unresisting soil, leaving behind the appearance ot the desert
bed of a great river.””—Emory, Mexican Boundary Sarvey, I, 1857, p. 57.
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still common, and several sections werc found, possibly from the
gsame tree, which measured about 150 centimeters (5 feet) in dia-
meter. There are pebbled beds miles in extent, made;g(;; of agate,
moss-agate, chalcedony, jasper, obsidian and fossil wood, with not
so much as a spear of grass or bit of cactus between them. On the
other hand, many of the mesas and plains are covered with sand
and decomposed marls, which support a scanty growth of cactus,
yucea, grease-wood and a few other forms of vegetation character-
istic of arid regions. . X :

The bed of the Little Colorado River contains the only running
water in this part of Arizona, and it “goes dry ” a large part of the
vear, a little water remaining in scattered pools, which are strongly
alkaline. Some of the salt and alkali flats on the river-bottom sup-
port a laxuriant growth of a singular fleshy plang belonging to the
genus Salicornia, which at a little distance jooks like a leafless bush
with green stems. During the rainy seasom, and whenever the
river “runs,” the liquid which flows down its course is red alkaline
mud, about the consistency of ordinary sirup. This is the case also
with its tributaries, of which Moencopie Wash and Tenebito Wash
are the only ones which cross the Painted Desert proper.

The physical and climatic features of the Painted Desert are
peculiar and striking, and result in the production of an environ-
ment hostile alike to dinrnal forms of animal life and to the person
who traverses it. The explorer is impressed witb the unusuoal
aspects of nature—the strange forms of the hills, the long ranges of
red and yellow cliffs, the curiously buttressed and turreted buttes
and mesas, the fantastic shapes of the rocks carved by the sand-
blast, and rendered still more weird by the hazy atmosphere and
steady glare of the southern sun, the sand-whirls moving swiftly
across the desert, the extraordinary combination of colors exposed
by erosion, the broad clayey flats whitened by patches of alkali
and bare of vegetation, the abundance of fossil-wood, the extensive
beds of shining pebbles, the unnatural a{)pearanee of the distant
mountains sharply outlined against the yellow sky, the vast stretches
of burning sand, the total absence of trees, the scarcity of water,
the alluring mirage, the dearth of animal life, and the intense heat,
from which there is no escape-

The Plateaun regior of the interior of North America is noted for
its scanty rain-fall, and the same may be said of Arizona as a
whole. The annual precipitation and mean humidity are greatest
on the high mountains and least on the low plains and deserts.
The San Francisco Mountain has many times the rain-fall of the
Little Colorado Desert, near by, and the quantity of agueous vapor
in the air is correspondingly higher. Evaporation is retarded by
_ the clouds which frequently rest upon the summit, and by the
dense spruce forests which protect the soil from the direct rays of
the sun, enabling it to retain enough moisture to permit the growth
of plants requiring a humid atmcsphere for their existence.

There are two rainy seasons on the San ¥rancisco Mountain
plateau: one in summer, usnally in July or August, the other in
mid-winter. The summer rainy season is characterized by daily
thunder-showers. As a rule, several such showers occur each day,
and not infrequently several may be seen at the same time from
any of the volcanic cones. The area covered by each is very small,
its diameter rarely exceeding half, or even a quarter of a mile;

-
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and its duration is brief, though the rain-fall may be considerable.
The accompanying thunder is often terrific,and the lightning vivid
and destructive. Tall pines are shattered on every hand, and
cattle are fraquently killed; three were killed by one stroke near
our camp about the middle of August. The showers almost always
take place in the day-time, and are most common at mid-day and
in the early afternoon. In fact, it is a common saying in this
region that it never rains at night. Two partial exceptions to this
rule occurred during our stay, one in which an unusually severe
and protracted rain lasted from about 3 o’clock in the afternoon
until 9 or 10 in the evening; the other, a light shower which
actually took place in the night. During the latter part of the
rainy season the showers became less frequent, but extended over
a larger area and lasted longer. ~The axis of abundance seems to
be between San Francisco and Kepdrick Peaks, but the greatest
precipitation occurs on San Francisco Mountain, as would be ex-
pected from its great altitude. The summit of the mountain i8 so
cold that it is occasionally whitened with snow while rain falls at
its base; and hail-storms aré frequent both on the mountain itself
and throughout the plateau region, many sudden storms taking
this form. .

Over much of the pine plateau the soil consists of decomposed
lava, and is so porous that the rain sinks out of sight as it falls,and
the atmosphere is so dry and evaporation so rapid that a few
minutes after a shower no traces of it are visible.

On the arid desert of the Little Colorado rains are infrequent, but
usually of great violence, groducing torrents which cut deep washes
or “arroyos” in the sun-baked sand and clay. Sometimes cloud-
bursts deluge large areas, flooding the valleys and destroying mul-
titudes of the smaller mammals. Three storms of this character
were witnessed, two of moderate size, the third of great dimen-
sions, and striking evidences of a fourth were everywhere noticeable
when we reached the region. This latter almost inundated the town
of Flagstaff and several other places along the line of the Atlantic
& Pacific Railway, and left unmistakable evidences of its volume
and force in various directions, the most impressive, perhaps, being
the overflow of a crater lake and adjoining craterlet just east of
Kendrick Peak. The track of the torrent that rushed down the
sides of this crater, and for a distance through the pine forest
beyond, suggested a veritable volcanic eruption.

While following the course of Tenebito Wash across the Painted
Desert, we saw a heavy rain-storm raging over the high mesas to
the north and east during the entire atternoon of August 14, though
not a cloud came between us and the parching sun. Before dark
a furious wind—the vehicle of a sand-blast—swept down the wash
between the rows of cliffs which mark its course, abating as night
came on. About 10 o’clock we were siartled by a loud roaring in
the north, which at first gave the impression that asevere storm was
advancing upon us, but not a cloud could be seen, and the stars
shone brightly in every direction. The roaring increased and came
nearer until it was evident that something was coming down the
bed of the wash; and in a moment a great wave of thick mud
rushed past with a tremendous roar, accompanied by a fetid
stench. The first wave was about 13 metres (5 feet) high, but it soon
rose to 24 meters (8 feet), where it remained for an hour, and then
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slowly subsided. After 34 hours it was still about 1} meters (5
aeet) ?eep and running swiftly, and it had not entirely ceased three
ays later. .

Two days afterward (August 16), when at the Moki Pueblo of
Oraibi, a furious rain set in about 4 p.m., and lasted more than an
hour, flooding the house-tops and streets and parts of the valley
below. And yet the desert was as parched next day asif it had
never been wet. .

The heaviest and most extended rain-fall observed by us occurred
September 20, on which date Mr. Bailey and I set out from Little
Spring for Moencopie. Heavy laden clouds began scurrying over
the mountain toward the northeast early in the morning, and by
noon the entire sky was overcast and had a most ominous appear-
ance. Soon the rain began falling in torrents,.and the storm
moved steadily eastward from the edge of the lava-beds to the
Little Colorado, and thence across the desert to the high mesas
beyond. Such a deluge I never saw, and we afterwards learned
that it exterded 160 kilometers (nearly 100 miles) to the south.
The gulch in the edge of the lava-beds, about 23 kilometers (13
miles) east of Black Tank, was full to overflowing; the flat upon
which it empties was 13 meters (5 feet) under water; great lakes
appeared in various parts of the desert, and the Little Colorado
bottom was completely flooded. And vet all this vast volume of
water disappeared in a few hours. A red, sirupy, alkaline mud
filled the bed of the Little Colorado for a few days, and pools of
similar mud were occasionally found in depressions in the sand-
rock all the way to Moencopie. The whole desert, from the San
Francisco lava-beds on the west to Echo Cliffs on the east, showed
that it had been recently deluged, as if by the breakage of some
mighty dam, but the water had disappeared.

From the scanty data available, and from the experience of
regidents of the region, it is safe to infer that the rain-fall was
unusually heavy in the Plateaun region during the summer of 1889.

In No. 5 of the “ North American Fauna,” Dr. Merriam also
makes the following observations on the effects of water-courses on
the geographic distribution of species:

Mountain streams, in passing down into the plains, exert a two-
fold influence on the distribution of animals and plants. By their
constant efforts to reach base level, these streams are continually
cutting down and lengthening the valleys in such a way as to pro-
duce gradually sloping bottom lands, which penetrate the highlands
from the plain below, carrying with them narrow prolongations or
tongues of the fauna and flora of lower levels, which follow the
the contour lines in a general way.

The second effect mentioned is of an exactly-opposite character.
The low temperature of the water, coming from melting snow-banks
or cold springs in the mountains, lowers the temperature of the soil
supporting the vegetation on its immediate banks, while the eva-
poration from its surface cools the air to which the foliage of sach
ve%etatlon is expored, thus bringing the northern or higher fauna
and flora down along the immediate course of the stream. .

The length of the stream and steepneas of the slope determine
whether the first or second effect is most pronounced. Rivers
baving long courses over the plains, sach a8 the Missouri and
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Plaite; bacome o thorqughly warmed during their long journey |
that the second effect is inappreciable, while the first i8 very :
strongly marked, southern forms of life ascending these valleys a
hundred kilometers or more beyond the usual limit. Short streams,
on the other hand, and particularly those that head in mountains
and have rapid courses,: northern forms many kilometers
below their norrpal limit, but do not afford the same facility for the
northward extengion of southern forms. Streams of intermediate
charactér . (in ‘the respects indicated) present intermediste con-
ditions, and where the two g‘fes balance, the northward (or upward
and southward (or downward) extensions of the life zones are of
equal length, the latter inclosing the former like the involuted

finger of a glove.

Trs BiRps or MANITOBA. . By Ernest E. Thompson, Toronto, Can-
' ada. Proc. U.S. hational Museum, Vol. X111, 1890.

In this pampkiet of 643 Pages, the author gives the results of three
years’ field studies of the birds of Manitoba, supplemented by
numerous guofations from previous writers and unpublished
manuscripts, notably the unpublished “ Observations on Hudson’s
Bay,” by Thos. Hutehins, for twenty-five years prior to 1782 an
agent of the Hudson's Bay Company. Mr. Thompson, has also
availed himself of a number of reports communicated to the A. O.
U. Committee on Bird Migration, bringing together alarge amount -
of information respecting the ornithology of a district of which
previously but comparatively little waa known. The author’s own
field notes are very full, particularly with regard to the nesting
babits and singing powers of many species, and bring vividly be-
fore us charming pictures of bird life, amidst the whispering woods
and on the breezy prairies. The work corsists of five parts, (1)
an introduction giving the boundaries and physical features of the
province; :(2) an “Annotated list of the birds,” numbering 266
species-and subspecies ; (3) “A ckronological list of the principal
books and articles consulted ; ” (4) “ A list of the manuscripts used
in completing the foregoing notes ;” (5) index. The paper is ac-
companied by a map showing the distribution of the prairies, sand
dunes and marshes and the deciduous and coniferous forests, the
whole forming a very important addition to the literature of Cana-
dian ornithology. Itis to be regretted that the mechanical portion
of the undertaking is not equally praiseworthy, the presswork

+ being very poor indeed, and typographical errors by no means in-
frequent.

F. B. CAvirEn.
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TAXIDERMY AND ZooroaicAL Correoming. By William T. Hornaday.
New York, Charles Scribner’s Sons, 1891. '

To the enthusiastic boy naturalist, waging a losing battle with
the mangled remains of what once was a bird or small mammal,
this book will be a revelation and a delight, telling him plainly
and pleasantly everything necessary to enable him to skin, preserve
and set up his bird or squirrel.

To the advanced worker it will bo equally welcome, giving the
latest and most approved methods of work, with a copiousness of
detail and wealth of iliustration exceedingly gratifying when com-
pared with previous works. In truth, however,~the plan of Mr.
Hornaday’s book is so comprehensive and 80 ably carried out, that
it cannot fairly be compared with any of its predecessors, many of
the methods and appliances described being either the suthor’s
own inventions or improvements upon those already in use, espe-
cially with respect to mounting the larger mammals and scaled
fishes. Stress is laid upon the necessity of taking a full series of
measurements and outline drawings, and the importance of accu-
rate notes of all specimens, with sketches, 8o as to trust nothing to
memory. Sound advice that, if followed, would save endless
trouble. While preferring the clay-covered manikin for mounting
mammals larger than a squirrel, the author describes the method
of mountmg with a soft body, as practised by the French taxiderm-
ists, viz., filling around a central support with tew or similar
maf.erial. For the smaller mammals the writer prefers using a
hard body, similar to that described for mounting birds, exactly
copying the natural body as to size and form. For absorbing
moisture or grease the writer much prefers fine sawdust to either
plaster of Paris or ¢ornmeal, the former covering everything with
a fine film of dust, and when mixed with liquified grease forming
a gummy cement very difficult to get rid of, while the latter is too
hard to absorb muoisture quickly. The book is divided into six
parts: (1) Collecting and preserving. (2) Taxidermy. (3) Making
casts. (4) Osteology. (5) The collection and preservation of insects
(by Rev. W.J. Holland). (8) General information. Each subject
is exhaustively treated, leaving little or nothing to be desired, every
page bearing witness that it is written by one who loved his work
and spared no pains to make himself master of it. It is illustrated
by twenty-four plates and eighty-five cuts in the text.

F. B. CAvuLFEILDs



ABSTRACT FOR. THE MONTH OF OCTOBER, 1891.

Meteorological Observations, McGill Coilege Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H

. McLEOD, Superintendent.
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ABSTRACT FOR THE MONTH OF NOVEMBER, 1891.

Meteorological Observations, McGill College Observatory, Montresl, Canada. Height above sea level, 187 feet.C. H. McLEOD. Superintendent.
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ABSTRACT FOR THE MONTH OF DECEMBER, 1891.

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McL.EQD, Superintendent.
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71 26.27 1 32.5 22.5 10 0 29.7363 | 29.910 29.610 0.300 1187 84.8 22 0 N.W. 19.9 § 8010 of oo 7
8] 28.081 34.8 19.2 15.6 30,0070 | 39.07 29.924 o 154 rs8 75.2 2t.2 S.W. 23.8 | 4.7]10; o] 82 8
9l 39.501 41.8 30.8 11.0 29.9388 | 30.054 29.866 o 188 1562 64.2 28.3 S.W. 37.2 | 5.5{tw0! of 62 9
10] 40.47 44.8 36.8 .0 29.9578 | 30.047 29.887 ! o 160 1593 62.8 | 28.7 S.W. 26.6 | 6.2{10 o} %2 10
11§ 35.52) 42.2 28.0 4.2 30.1597 | 30.313 30.034 | o0.279 .1470 69.8 26.5 W. 22.8 | 28j10. o] 81 "
1af 31.02! 39.0 23.5 15.5 30.2037 ; 30.229 29.978 i o 351 L1352 76.5 24.5 S.W. 12.5 § 7.7 | 10 P ° 2 12
SuNDAvV  ...... 13§ ... 450 36.4 8.6 ceeeen creee A R ceee S.W. 28.5 |}t 88 13 . SuNDAv
14 27.95] 38.3 19.3 19.0 30,3952 | 30.412 29.992 l 0.420 .1107 69.2 19.7 N.W. 20.0 | 7.8j10) 0o} ot 14
15§ 22.63 ] 3¢4.8 18.0 16.8 29.9507 | 30.406 29.375 x.031 .1135 87.7 19.8 E. 8.1 | 8.3/10! o] o0 b3
6] 19.55 | 35.3 4.5 30.8 29.4788 | 29.728 29.272 | 0.456 .0913 77.2 135 S.W. 23.5 j10.0 10 ' 10§ 00 X
i 17 3.47 1 1l.0 -4.0 15.0 30.0727 | 30.382 29.856 o 526 0383 75 0 -3.0 S.\W. 27.3 § 3.3{10f of o0 17
18 16.78 | 26.5 7-4 19.1 30.4435 | 30.525 30.350 o 173 L0783 8.7 11.7 S.W. 25.0 | 6.7]10. o} 65 13
19§ 29.28 | 33.0 26.3 6.7 30.3927 | 30.435 30.351 | o 074 1375 85 2 25.3 S.W. 6.0 | 5810 of A8 19
SuNpav.. .....0 ] .....| 29.5 | 20.2 9.3 | eeeeee eeees ceees . . S.W. 5.5 bt .. o1 .. 20 ..., ...c.SUNDAY
. 2z § 26.s3| 33.6 18.6 15.0 30.3023 | 30.348 30.236 o.112 L1275 87.5 23.3 S. 14.3 | 50{16] o] 3t ces oo foe M
22§ 35.22 | 43.8 22.3 21.5 30.0248 | 30.188 29.939 o 249 .1788 85.0 31.2 S. 23.0 | 9.21100: 5| 02 0.03 «s | 003432
238 39028| 45.6 34-4 11.2 23.9660 | 30.019 26.864 0.155 2292 95.0 36.8 S.W. 12.9 |10.0i10|10] 00 0.46 «eo | 046§ 23
24 )] 32.57| 370 3t.0 6.0 30.2375 | 30.137 30.096 0.09¢ .1763 95.5 31.3 N.E. 100 | 83l10 of 00 o.02 0.3 | 0.05 § 34
25§ 33.42] 35.2 32.3 2.9 30.0667 | 30.128 20.977 o 151 1855 97-0 32 7 N.E. 8.3 Jwol1wo! 10} 00 0.02 «ee | 0.02 Q35
26§ 40.08 | 46. 32.5 14.3 29.5493 | 29.837 29 335 1 0.502 2150 85.0 35.8 S. 26.2 |10.0{10 10f 00 = 0.23 «ee | 023 426
SUNDAY. .., ...2 ceeee | 33.5 21.0 125 § ... O T LR S.W. 257 {eeeefeer -] 52 : Inap. | 0.0 §27 .......t SuNDav
2 16.60 | 21.7 12.3 9-4 30.2928 | 30.352 20.203 0.149 .0737 80.7 11.7 N.E. 7.3 { 1.8]10° o] 63 .. e .. 38
29§ 34.871 30.2 16.8 22.4 29.8692 | 30.142 29.629 0.513 L1612 78.7 28.7 S.E. 22.2 fw0.0{10 o} O3 0.36 -ees o036 029
30§ 24.82| 38.5 70 3t.5 29.9413 | 32.373 29.649 o 724 .1163 77-0 8.7 w. 2725 [ soflmo. o] 32 0.21 1.0 |o0-31 §30
3t 6.631 12.6 -1.3 13.9 30.6518 | 30.725 30.545 o.180 .0375 63. ~35 wW. 18.5 J oo o of 9t e | oeee B3t
veeeee cevee.Means] 29.71 | 36.87 1 22.96 1 14.:t ] 30.0365 eeee l 0.303 x387 78.4 -:3- 5 20.9 | 6.48....;...] 377 2.34 12.0 | 3-3¢ JSums .cieceiiiee o
17 Years means | | 17 Years means for
{%1: and igcluding 18.96 | 26.03 | 11.62] 14.41§ 30.0205 | ..... ceeaee 0.293 0988 | Se.x U 7.08).... 0 .. fT20.3  1.39 | 23.7 | 3-73 ;f‘fmé"‘d“dmg this
is month....... ‘ . - =
. idi . Mini lative
ANALYSIS OF WIND RECORD. * Barometer readings reduced to sea-level and widity was 9 on 3 days Minimum relati
< humidity was 47 ou the 5th.
: temperature of 32° Fahrenheit. Rain fell on 11 days.
Direction........{ N. |N.E. | E. | SE | & |SW.! w. ] N.W. | Calm. § Observed. . Saow fell on 11 days.
e + Dragsure of vapour in inches of mercury. Rain or Snow fell on 17 days
iles.eeeceee...] 384 721 429 1245 1251 9845 1530 126 { Humidity relative, saturation being 100. H(:-z'ofrost on' days
Darationin hrs . 26 58 27 64 63 418 74 10 | 4 7 10 years only. N Fog' on 5 days.
Mean velocity....| 14.8 i 12.4 15.9 19.5 19.9 | 23.6 | 20.7 /l 12.6 The x:m' hga(:.bwlaz - onwlh;. %b : '{hc Coloured solar halos of 22° and 46" with contact
great,ese' :f? w‘;"'s 4r1;tu e 0;'52;’;’;“ e “w’a grlx‘n‘cns&t' arcs and parhelia on the Gth.
a rang pe re of 56.5 degrees. .
i - 3 Notk.—The mean temperature of this month
Greatest mileage 1n one hour was 52 on the 26th. | Resultant mileage, 10,650. day was theStl;i?oldest, da);owas theltthl.] ngl; cft w:s 10.°7 above the normal andis the highest for
o A S, 7% AN Ribadng .
Greatest velocity in gusts, 65 miles per houron | Resultant direction, S. 400 W. }:::vrzsn:et:::o::te;n: asw;; %0 :‘io';enmtmc giving December in tiie Seventeen Years over which the
. R = b - N i rations nds.
the 26th. Total mileage, 15,531 a range of 1453 inches, Maximum relative hu- | Present series of observations extend




METEOROLOGICAIL ABSTRACT FOR THE YEAR 1891

Obgervations made at McGill College Observatory, Montreal, Canada. — Height above sea level 187 ft. Latitude N. 45° 30" 17", Longitude 4" 54™ 1855 W,
9‘. H. M?LEOD, Superintendent.

o o 2 ) . . e !
THERMOMRTER. * BAROMETER. 3 |z Wixo . ’é;-g £ e.o.fe § é‘é LB gg 8y
, 2. . 3 i
: 25 |25k fs| BE| & |5¥E| & |5a %5s| 55| B
Monta. . |7 Deyia- l ¢l= 3 s | =28 | a2 3 Mean 88| g2| o |[f8:] 2 |58 832|252 SEF
g ltion from 5 I 8 d;-g g ™ 8 Shw S5 a8 | 5E | Resultant | velocity S- | ez 2 3 8 |9F . !lo%e| T3, g% MonTa.
i@ | 17 year = o3 8 ° = = 235 | 3% | =338 direction. |in miles] 23| 2| 2 zeF| 8 |E8:%5 1558 5o | 2k
% | means. | = | = | =3 = = g |=s& | E° [a8|== perhour| #=| S&} A 5 |8 :2°""i E | 2¥2 | 288
) i
January ... 153 | + 3.3 38.5|—-15.0 13.88 | 30.0308 | 3v.719 | 28.874 | 307 | .0826 |81.8| 107 N.43° w.| 156 | a8 | 290] 1.2 | :
Fobruary ... 11.36 | 1177 432 |—1300| 1911 | 209984 | 30725 | 29225 | ‘313 | ‘0886 | 77.7 | 114 S, 320 W B3 es | B I® ¢RI OBOIN 2 3| Fepoary-
March ..... 25041 1 195|490 — 2.1, 1418 | 301157 | 30659 | 20.118 | .23 | 1098 | 721 | 80| S emiow.| 156 | 546 | 547| 265 o | 164 s ' 392| 9 16 | Mareho oo
April ..... " £19| 243720 28] 1819 | 2000198 | 30538 | 29441 | 214 | ‘1862 | 67.3) 315 S. 720 162 fe681 | 415 28| 12 | 71| 61 38| 2 16 | April...: ’
May ... 52.35| —2.09|80.0' 317] 208t | 20,9845 | 30.312 | 29°608 | ‘162 | 45:3 | 617 |385] S s8ko W | 147 | 5008 | 55.3| i 1 | . 101 1 12 g
June. ...l 85 17| + 067|900 ) 40.4] 1998 | 209102 | 30.246 | 20620 | .114 | 4052 | 63.6 | 51.6 s.7z§° Wl 150 [ 586 | 584 1.75| 8 . AT -3 8 | June.
July.... 0000 66033 | — 250868 | 45.56| 17.00 | 29:0i01 | 30.357 | 29568 | (131 | 4564 [70:9 35905 e wi| 130 | 5n1 | s2e| 480 a | | L 4s0| I Falwoe
August -......... 63,65 | — 0.30|vir2; 50.6; 17.40 § 29.9:22 | 30.283 | 29.463 | .140 475) (73.0 | 57.0 | S. 444° W. 1.8 1530 | 584| 3.70| M . 370 . U | Avoust.
September ......; 6229 | + 356 |x3.51 4255' 17.12 | 30.087) | 30.473 | 29.732 | 167 | 4285 [ 749 |539)S.71° Wi| 116 Jado [ 627| 103! w | ...l 0 Vo3| - 1 | September.... .
October ......... [45.04 | + 008 |8011 2051 1345 | S0.0241 | 307752 20550 | 218 | ‘2416 | 76.6 | 3790 S 67° w.| i30 | 600 | 419 2, B | i3] 3 253| "2 14 | Octeher oot
November...... 43500 | + 287|604 0.01 17.21 | 30.045 | 30.620 1 29.013 | 265 | .1673 | 74.4 | 28.0 S. 24y W 6.3 § 720 | 359| 271} 13 35 7 306| 3 17 | Novewber......
December . .....| 2.7 | +10.75 |52.5 | — 4.0/ 1411 | 30.0365 | 30.725 | 29.272 | 303 | 1387 |84 |25 S 40°W'| 269 | 648 | 37| 2M| W | ©2o| 1| 2| 5 17 | December. .. ..
Sums for 1891 .| cee e . . e § o | ma6| 0 | 81| 74 35541 2 .
Means for 1891 | t3.63! + 188 L0 {_13_87_ 300032 | ..o : 20 | 833 fvar | d8|sarw. | dade el | &d) UL L) || T2 180 | Shms for 1891, -
Means for_17): ! : : {
ears_ending$i 41.75 | ... |.oo0 oo | 299780 o || il | s a3 ] ] L w152 | 614 (s46.2| 13l 1 | 1m0l s sver| 16 | om | Menms for 17
b - ]
ec. 31, 1801. i ' ec. 31, 1891,

* Barometer readings reduced to 32 Fah., ard to sea level. t Inches of mercury. i Saturation, 100. § For 10 years oaly. * For 5 yearsonly. T “4” indicates that the temperature has been kigher; ““—" that it .
{ower than the average for 17 years, inclusive of 1891. The monthly means are derived from readings taken every 4th‘hour, beginning with 3h. Om, Eastern Standard time. The anemometer and win gne are on tt{:eh::n?gxei%

of Mount Royal, 57 feet above the ground, and 810 ieet above sea level.

- The greatest heat w 13 90.0 on June 16th : greatest cold 13.0 below zero on January 17th: extreme range of temperature was therefore 1035°.0. Greatest range of the thermometer in one day was 49.9 on Jan. 1at: least
range was 4°.1on Aug. 2lst. The warmest day was.July 13th, when the mean temperature was 77 22. The coldest d 1y was Jan. 16th, when the mern temperatare was i 7below zoro. The highest narometer reading was 30.725
on Keb. 14th and Deo. 3lst ; the lowest was 28 874 on Jun. 12th, giving arange of 1.851 for the year. The lowest relative humidity was 25 on May 13th and Juneith. The greatest mileage of wind recorded in one hour was 59 on
Mar. 3rd, and the greatest velocity in gusts was at the rate of 72in. p. h. The total mildage of wind was 131,316, The resultant directi ,n of thewind for the year #as S.52¢ W.. and the resultant mileage 51,200, Auroras were
observed on 12 nights. Fogs on 26 days. Hoar-frost on 17 days. Thundsr storms on 18 days. Lunar halos on 8 nights. Lunar coronas on 4 unights. Solar haloion 3days and on Dec 6th, coloured halos of 22° and 46° with
contact arcsand parhelin. The sleighing of the winter closed, inthe city, on March 27th, and snow ull gone on open ground on April 10th. fhe fiest snowfall of the autumn was on Ootober 11th. Thefirst sleighiug of the

winter was on December 7th.
Nore.—The yearly means above, are the averages of the monthly raeans, except for the velocity of the wind.




